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CALL TO ORDER 

ROLL CALL 

PLEDGE OF ALLEGIANCE 

APPROVAL OF AGENDA 

CONSENT CALENDAR 
All matters listed under Consent Calendar are considered to be routine and all will be enacted by one roll 
call vote. There will be no discussion of these items unless Members of the Planning Commission request 
specific items be removed from the Consent Calendar for separate action. 

APPROVAL OF MINUTES 

None 

PUBLIC COMMENTS PROCEDURE 
Any person wishing to address the Commission on any matter, either under the Public Comments section 
of the Agenda or scheduled items or public hearings, must fill out a “Request to Speak” form available at 
the door.  The completed form must be submitted to the Secretary prior to the Agenda item being called 
by the Chairperson.  In speaking to the Commission, member of the public may be limited to three 
minutes per person, except for the applicant for entitlement.  The Commission may establish an overall 
time limit for comments on a particular Agenda item.  Members of the public must direct their questions to 
the Chairperson of the Commission and not to other members of the Commission, the applicant, the Staff, 
or the audience. 
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NON-PUBLIC HEARING ITEMS 

None 

PUBLIC HEARING ITEMS 
1. Case: Ironwood Village - General Plan Amendment, Change 

of Zone, Tentative Tract Map 37001, and Design 

Guidelines for a 181 Lot Single family Residential 

Development 

  

Applicant: Global Investment & Development LLC 

  

Owner: Ironwood 8 Properties LP 

  

Representative: Anderson Consulting Engineers, Inc. 

  

Location: Ironwood Avenue, east of Nason Street and west of 

Oliver Street (APN: 473-160-004) 

  

Case Planner: Claudia Manrique 

  

Council District: 2 
  

 
  
Proposal: CONTINUANCE OF IRONWOOD VILLAGE - GENERAL 

PLAN AMENDMENT, CHANGE OF ZONE, TENTATIVE 
TRACT MAP 37001, AND DESIGN GUIDELINES FOR A 
181 LOT SINGLE FAMILY RESIDENTIAL 
DEVELOPMENT 

 

STAFF RECOMMENDATION 
 
Staff recommends that the Planning Commission take the following action: 
 
APPROVE Resolution No. 2017-05, 2017-06, and 2017-07 and thereby RECOMMEND 
that the City Council: 

   
1. CERTIFY a Mitigated Negative Declaration, pursuant to the California 

Environmental Quality Act (CEQA) Guidelines; and 
 
2. APPROVE the Mitigation Monitoring and Reporting Program prepared for 

General Plan Amendment Application No. PEN16-0077 (PA15-0037), Change of 
Zone Application No. PEN16-0078 (PA15-0038), Tentative Tract Map 37001 
Application No. PEN16-0079 (PA15-0039) and Plot Plan Application PEN16-
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0080 (PA15-0040) for the Ironwood Village Design Guidelines pursuant to the 
California Environmental Quality Act (CEQA) Guidelines; and 

 
3. APPROVE Resolution No. 2017- 05 and thereby APPROVE General Plan 

Amendment Application No. PEN16-0077 (PA15-0037); and  
 
4. APPROVE Resolution No. 2017- 06 and thereby APPROVE Change of Zone 

Application No. PEN16-0078 (PA15-0038); and 
 
5. APPROVE Resolution No. 2017- 07 and thereby APPROVE Tentative Tract Map 

37001 and the Ironwood Village Design Guidelines, subject to the attached 
conditions of approval included as Exhibit A and attached design guidelines 
included as Exhibit B to Resolution 2017- 07. 

OTHER COMMISSION BUSINESS 

STAFF COMMENTS 

PLANNING COMMISSIONER COMMENTS 

ADJOURNMENT 
Next Meeting:  Planning Commission Regular Meeting, February 23, 2017 at 7:00 P.M., 
City of Moreno Valley, City Hall Council Chamber, 14177 Frederick Street, Moreno 
Valley, CA  92553. 
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   PLANNING COMMISSION                                              

   STAFF REPORT 

Meeting Date:  February 9, 2017 
 
CONTINUANCE OF IRONWOOD VILLAGE - GENERAL PLAN AMENDMENT, 
CHANGE OF ZONE, TENTATIVE TRACT MAP 37001, AND DESIGN GUIDELINES 
FOR A 181 LOT SINGLE FAMILY RESIDENTIAL DEVELOPMENT 
 
Case: Ironwood Village - General Plan Amendment, Change 

of Zone, Tentative Tract Map 37001, and Design 

Guidelines for a 181 Lot Single family Residential 

Development 

  

Applicant: Global Investment & Development LLC 

  

Owner: Ironwood 8 Properties LP 

  

Representative: Anderson Consulting Engineers, Inc. 

  

Location: Ironwood Avenue, east of Nason Street and west of 

Oliver Street (APN: 473-160-004) 

  

Case Planner: Claudia Manrique 

  

Council District: 2 
 

 
SUMMARY 
 
This is a continued item from the January 26, 2017 Planning Commission meeting. 
 
Prior to the Planning Commission taking the action on a 5-0-2 vote to continue the 
meeting they were able to receive a complete staff report, a presentation by the 
developer, questions and answers with staff and the applicant for clarification on the 
project elements, and then took all public testimony from the public speakers. 
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The Public Hearing portion of the meeting was opened and twenty-eight (28) speakers 
spoke. The total number of speakers that turned in speaker cards was approximately 
31; all speakers were called to speak. Given the late hour it is assumed those that did 
not speak had left the meeting. Accommodations were made by Vice Chair Barnes at 
the beginning of the public hearing to allow those speakers with time constraints, young 
children or other needs to speak first. At the end of calling the full list of speakers, 
offering a last opportunity for anyone who had not filled out a speaker card to speak, 
and discussing procedural options available, the Public Hearing portion of the meeting 
was closed. 
 
A large volume of emails and other written communications that were distributed to the 
Commission in hard copies at the January 26th meeting are included as attachments to 
this staff report. 
 
The previous Planning Commission staff report for the January 26th meeting is also 
attached to the staff report along with all previous attachments. 
 
Background 
 
The applicant, Global Investment & Development LLC, is requesting to amend the land 
use and zoning designations on an existing 78.4 gross acre parcel ( Assessor’s Parcel 
Number (APN) 473-160-004) for the subdivision and development of a 181 lot single 
family residential tract (Tentative Tract Map 37001). The project consists of the following 
entitlement requests: 
 

· The General Plan Amendment will amend the existing Land Use Designation 
from Residential 2 (R2) to Residential 3 (R3) and Residential 5 (R5). 
Approximately 10.3 acres of Residential 2 (R2) in the northwest corner of the site 
will become Hillside Residential (HR) (Attachment 1). As part of the General Plan 
Amendment, the project will amend both the “General Plan Figure 4-2 Future 
Parkland Acquisition Area” map (Attachment 2) and “General Plan Figure 4-3 
Master Plan of Trails” map (Attachment 3). The project site will no longer be 
considered for future parkland acquisition and the proposed City maintained trail 
through the center of the site will be removed. 

 
· The Change of Zone will amend the underlying zoning from Residential 

Agriculture 2 (RA2) to Residential 3 (R3) and Residential 5 (R5) (Attachment 4). 
The existing approximately 10.3 acres of Hillside Residential (HR) in the 
northwest corner of the site will remain as Hillside Residential (HR). The Change 
of Zone also includes withdrawal of the parcel from the Primary Animal Keeping 
Overlay (PAKO) (Attachment 5). 

 
· Tentative Tract Map proposes to subdivide the 78.4 gross acre parcel into 68.1 

net developable acres and 10.3 acres of natural open space. Tentative Tract 
Map 37001 includes 181 single family residential parcels (Residential 3 (R3) Lots 
#20 through 68 and Residential 5 (R5) Lots #1 through 19 and 69 through 181) 
and 16 lettered lots (Attachment 6). 
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· A Plot Plan for approval of the Ironwood Village Design Guidelines, which include 

site development regulations in order to provide cohesive design throughout the 
Ironwood Village Project (Attachment 7).  The proposed Project encourages a 
range of housing alternatives with a variety of lot sizes intermixed with trails, a 
park, open space areas and water quality features;   

 
· An Initial Study and Mitigated Negative Declaration (MND) were prepared to 

analyze the potential environmental impacts associated with the project 
(Attachment 8). The MND was prepared by a qualified environmental consultant 
in accordance with established California Environmental Quality Act Guidelines 
and underwent thorough independent review by City staff. 
 

The project, as designed and conditioned, conforms to all development standards and 
design guidelines for single family residential uses as prescribed in the City’s Municipal 
Code and City Landscape Standards for development within  Residential 3 (R3) and 
Residential 5 (R5) zoning districts. 
 
The proposed project will not have a significant effect on the environment with the 
implementation of mitigation measures.  The Initial Study/Mitigated Negative 
Declaration recommends 30 mitigation measures to reduce project specific and 
cumulative impacts related to Air Quality, Biological Resources, Cultural Resources, 
Geology and Soils, Hazards and Hazardous Materials, Noise, Transportation/Traffic and 
Public Safety.   
 
STAFF RECOMMENDATION 
 
Staff recommends that the Planning Commission take the following action: 
 
APPROVE Resolution No. 2017-05, 2017-06, and 2017-07 and thereby RECOMMEND 
that the City Council: 

   
1. CERTIFY a Mitigated Negative Declaration, pursuant to the California 

Environmental Quality Act (CEQA) Guidelines; and 
 
2. APPROVE the Mitigation Monitoring and Reporting Program prepared for 

General Plan Amendment Application No. PEN16-0077 (PA15-0037), 
Change of Zone Application No. PEN16-0078 (PA15-0038), Tentative Tract 
Map 37001 Application No. PEN16-0079 (PA15-0039) and Plot Plan 
Application PEN16-0080 (PA15-0040) for the Ironwood Village Design 
Guidelines pursuant to the California Environmental Quality Act (CEQA) 
Guidelines; and 

 
3. APPROVE Resolution No. 2017- 05 and thereby APPROVE General Plan 

Amendment Application No. PEN16-0077 (PA15-0037); and  
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4. APPROVE Resolution No. 2017- 06 and thereby APPROVE Change of Zone 
Application No. PEN16-0078 (PA15-0038); and 

 
5. APPROVE Resolution No. 2017- 07 and thereby APPROVE Tentative Tract 

Map 37001 and the Ironwood Village Design Guidelines, subject to the 
attached conditions of approval included as Exhibit A and attached design 
guidelines included as Exhibit B to Resolution 2017- 07. 

 
 
Prepared by: Approved by: 
Claudia Manrique Allen Brock 
Associate Planner Community Development Director 

 
ATTACHMENTS 

1. Public Comments on Ironwood Village received up to 1-24-17 

2. Public Comments on Ironwood Village received from 1-24-17 thru 1-26-17 

3. Moreno Valley CEQA Guidelines 

4. Public Comments from the MND Noticing Period 11-15-16 thru 12-14-16 

5. PCStaff Report 1-26-17 

6. Proposed General Plan Amendment Map 8x11 

7. General Plan Figure 4-2 Parklands Acquistion Areas with Proposed Amendment 
8x11 

8. General Plan Figure 4-3 Master Plan of Trails with Proposed Amendment 8x11 

9. Proposed Change of Zone Map 8x11 

10. Proposed Change of Zone Related to the PAKO Map 8x11 

11. Tentative Tract Map 37001 

12. Ironwood Village Design Guidelines 

13. Initial Study & Mitigated Negative Declaration (IS & MND) 

14. Memo from ESA Addressing IS_MND Comments 

15. Ironwood Village Mitigation Monitoring and Reporting Program (MMRP) 

16. Public Hearing Notice 

17. Resolution 2017-05 

18. Exhibit A General Plan Amendment Map 8x11 

19. Exhibit B General Plan Figure 4-2 Future Parkland Acquisition Area 8x11 

20. Exhibit C General Plan Figure 4-3 Master Plan of Trails 8x11 

21. Resolution 2017-06 

22. Exhibit A Proposed Changes to the Zoning Atlas 8x11 

23. Exhibit B Change of Zone Map 8x11 

24. Exhibit C PAKO Map 8x11 

25. Resolution 2017-07 

26. Exhibit A: Condition of Approval for PEN16-0079 and PEN16-0080 
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27. Exhibit B: Ironwood Village Design Guidelines 

28. Air Quality Impact Analysis 

29. Biological Resources Assessment 

30. Cultural Resources Assessment 

31. DBESP Report 

32. Greenhouse Gas Analysis 

33. Rockfall Investigation Report 

34. Noise Impact Analysis 

35. Phase I Environmental Site Assessment 

36. Preliminary Hydrology Study 

37. Preliminary Geotechnical Study 

38. Public Service Correspondence 

39. Traffic Impact Analysis 

40. Traffic Impact Analysis Appendices 

41. Preliminary Water Quality Managment Plan 
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   PLANNING COMMISSION                                              

   STAFF REPORT 

Meeting Date:  January 26, 2017 
 
IRONWOOD VILLAGE - GENERAL PLAN AMENDMENT, CHANGE OF ZONE, 
TENTATIVE TRACT MAP 37001, AND DESIGN GUIDELINES FOR A 181 LOT 
SINGLE FAMILY RESIDENTIAL DEVELOPMENT 
 

 
 
SUMMARY 
 
The applicant, Global Investment & Development LLC, is requesting to amend the land 
use and zoning designations on an existing 78.4 gross acre parcel ( Assessor’s Parcel 
Number (APN) 473-160-004) for the subdivision and development of a 181 lot single 
family residential tract (Tentative Tract Map 37001). The project consists of the following 
entitlement requests: 
 

· The General Plan Amendment will amend the existing Land Use Designation 
from Residential 2 (R2) to Residential 3 (R3) and Residential 5 (R5). 
Approximately 10.3 acres of Residential 2 (R2) in the northwest corner of the site 
will become Hillside Residential (HR) (Attachment 1). As part of the General Plan 
Amendment, the project will amend both the “General Plan Figure 4-2 Future 
Parkland Acquisition Area” map (Attachment 2) and “General Plan Figure 4-3 
Master Plan of Trails” map (Attachment 3). The project site will no longer be 
considered for future parkland acquisition and the proposed City maintained trail 
through the center of the site will be removed. 

 
· The Change of Zone will amend the underlying zoning from Residential 

Agriculture 2 (RA2) to Residential 3 (R3) and Residential 5 (R5) (Attachment 4). 
The existing approximately 10.3 acres of Hillside Residential (HR) in the 
northwest corner of the site will remain as Hillside Residential (HR). The Change 
of Zone also includes withdrawal of the parcel from the Primary Animal Keeping 
Overlay (PAKO) (Attachment 5). 

 
· Tentative Tract Map proposes to subdivide the 78.4 gross acre parcel into 68.1 

net developable acres and 10.3 acres of natural open space. Tentative Tract 

1.e

Packet Pg. 280

A
tt

ac
h

m
en

t:
 P

C
S

ta
ff

 R
ep

o
rt

 1
-2

6-
17

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



 

 Page 2 

Map 37001 includes 181 single family residential parcels (Residential 3 (R3) Lots 
#20 through 68 and Residential 5 (R5) Lots #1 through 19 and 69 through 181) 
and 16 lettered lots (Attachment 6). 

 
· A Plot Plan for approval of the Ironwood Village Design Guidelines, which include 

site development regulations in order to provide cohesive design throughout the 
Ironwood Village Project (Attachment 7).  The proposed Project encourages a 
range of housing alternatives with a variety of lot sizes intermixed with trails, a 
park, open space areas and water quality features;   

 
· An Initial Study and Mitigated Negative Declaration (MND) were prepared to 

analyze the potential environmental impacts associated with the project 
(Attachment 8). The MND was prepared by a qualified environmental consultant 
in accordance with established California Environmental Quality Act Guidelines 
and underwent thorough independent review by City staff. 
 

The project, as designed and conditioned, conforms to all development standards and 
design guidelines for single family residential uses as prescribed in the City’s Municipal 
Code and City Landscape Standards for development within  Residential 3 (R3) and 
Residential 5 (R5) zoning districts. 
 
The proposed project will not have a significant effect on the environment with the 
implementation of mitigation measures.  The Initial Study/Mitigated Negative 
Declaration recommends 30 mitigation measures to reduce project specific and 
cumulative impacts related to Air Quality, Biological Resources, Cultural Resources, 
Geology and Soils, Hazards and Hazardous Materials, Noise, Transportation/Traffic and 
Public Safety.   
 
PROJECT DESCRIPTION 
   
The Ironwood Village Project proposes a residential community with design guidelines 
that will ensure a consistent quality development.  The proposed Change of Zone will 
modify the existing General Plan and zoning designations of RA2 (maximum of 2 
dwelling units per acre) to R3 (maximum of 3 dwelling units per acre) on the westerly 
portion of the site, and R5 (maximum of 5 dwelling units per acre) on the easterly 
portion. The proposed residential lots are considerably larger than single family 
residences that could otherwise be permitted under the proposed R3 and R5 zones. 
The General Plan Amendment amends the General Plan designation from R2 to Hillside 
Residential (HR) in the northwest portion of the site for consistency with the existing 
zoning map.  The General Plan Amendment to HR will also help to ensure that the 
steeper slopes within the project are protected and not developed in the future.    
 
The design includes a combination of open spaces, interior walking paths, and park 
space as a dividing edge between the two density districts. This project includes 
appropriate use of natural open space, landscaping, trails, right-of-ways and fire access 
facilities to create a pleasing visual and physical transition between the existing rural 
residential uses in the vicinity, the project site, and open adjacent hillside residential 
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areas that will remain with the project. The project as designed provides for a suburban 
life-style in a cohesively planned “private” non-gated community with amenities not 
commonly found in the adjacent large lot subdivisions.  
 
 
Tentative Tract Map 37001 
 
Tentative Tract Map 37001 proposes to subdivide a 78.4 gross acre parcel into 68.1 net 
developable acres and 10.3 acres of natural open space. Tentative Tract Map 37001 
includes 181 single family residential parcels (Residential 3 (R3) Lots 20 through 68 and 
Residential 5 (R5) Lots 1 through 19 and 69 through 181) and 16 lettered lots. Lot sizes 
for the proposed single-family homes range from a minimum of 7,200 square feet to 
over 17,200 square feet. The average lot size proposed within the Residential 3 (R3) 
zoning designation is 11,654 square feet, and within the Residential 5 (R5) zoning is 
8,359 square feet. The overall lot size average for the entire tract is 9,251 square feet.  
 
The proposed Ironwood Village Project anticipates 181 units on approximately 38.5 
acres, along with approximately twenty-nine point four (29.4) acres of open space, and 
an additional 10.3 acres of natural open space (i.e. hillsides and rock outcroppings). 
 
Residential Density 
 
The Ironwood Village project is a mix of 49 Residential 3 (R3) lots and 132 Residential 5 
(R5) lots for a total of 181 lots on 68.1 net developed acres and a total density of 2.7 
dwelling units per acre. The density calculation does not include the approximately 10.3 
acres of the site that will remain undeveloped natural open space and designated 
Hillside Residential (HR).  
 
The density calculation of the entire parcel acreage is 2.3 dwelling units per acre or just 
0.3 dwelling units per acre over the maximum allowable density under the existing 
Residential 2 (R2) General Plan land use designation.   
 
General Plan Amendment 
 
The existing General Plan designation for the project site is Residential 2 (R2), which 
provides for suburban lifestyles on residential lots larger than commonly available in 
suburban subdivisions and to provide a rural atmosphere where large animal keeping is 
allowed. The proposed General Plan designations of Hillside Residential (HR), 
Residential 3 (R3), Residential 5 (R5) will still allow for suburban lifestyles on lots larger 
than commonly available in suburban subdivisions. The project provides the opportunity 
for active lifestyle living with trail linkages, recreational, and open space amenities.  
 
Approximately 10.3 acres of Residential 2 (R2) in the northwest corner of the site will 
become Hillside Residential (HR) as a result of the proposed General Plan Amendment. 
The proposed HR portion of the site provides for conservation of the steeper slopes 
more so than afforded by the existing R2 General Plan designation.  In addition, the 
proposed R3 General Plan designation on the westerly portion of the site will provide an 
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appropriate transition from the proposed R5 area of the project to the existing R2 
General Plan designated land to the immediate west of the project site. 
 
The Goals and Objectives of the Community Development Element of the General Plan 
include providing a wide range of housing types in sufficient numbers suitable to meet 
the diverse needs of present and future residents of all socioeconomic groups and to 
support healthy economic development without creating an oversupply of any particular 
type of housing (Goal 2.4 and Objective 2.2). The proposal will provide a wider range of 
housing types than currently permitted under the R2 General Plan designation by 
clustering development on the flatter portions of the site, and protecting the hillside 
areas.     
 
The range of residential opportunities and dwelling types (Residential 3 (R3), 
Residential 5 (R5), and Hillside Residential (HR)) proposed in the Ironwood Village 
Project are described in the General Plan as follows: 
 

· The primary purpose of areas designated Residential 3 (R3) is to provide a 
transition between rural and urban density development areas, and to provide for 
a suburban lifestyle on residential lots larger than those commonly found in 
suburban subdivisions. The maximum allowable density shall be 3.0 dwelling 
units per acre.  

 
· The primary purpose of areas designated Residential 5 (R5) is to provide for 

single-family detached housing on standard sized suburban lots. The maximum 
allowable density shall be 5.0 dwelling units per acre.  
 

· The primary purpose of areas designated Hillside Residential (HR) is to balance 
the preservation of hillside areas with the development of view-oriented 
residential uses. General Plan Policy 2.2.2.c goes on to require development in 
the Hillside Residential (HR) designation to maximize preservation of natural 
hillside contours, vegetation and other characteristics. Hillside area 
developments should minimize grading by following the natural contours as much 
as possible.  

 
As a component of the proposed General Plan Amendment, the project proposes to 
remove the site from the “General Plan Figure 4-2 Future Parkland Acquisition Area” 
map and proposes to revise “General Plan Figure 4-3 Master Plan of Trails.” The 
current Master Plan of Trails identifies a theoretical future public trail running north and 
south through the center of the project parcel connecting to a forked future trail just 
north of the project limits. This central City trail section is proposed to be replaced with 
private, HOA maintained multi-use trails that would connect the Ironwood Village Project 
neighborhoods, interior open spaces and on-site park, and will connect to the future City 
of Moreno Valley public off-site trails on Ironwood Avenue, Oliver Street and to the north 
of the project site. Parks, Recreation and Open Space Element Policy 4.2.8 encourages 
the development of recreational facilities within private developments with appropriate 
mechanisms to ensure that such facilities are properly maintained and that they remain 
available to residents in perpetuity. 
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Based upon the information presented above, the proposed change in land use and trail 
system are compatible and would not conflict with the goals, objectives, policies or 
programs of the General Plan. Ironwood Village exhibits a balanced land use pattern 
that accommodates a range of residential opportunities (Goal 9.1.I), provides 
recreational amenities including a park, multi-use trails and open space (Goal 9.1.V), 
and recognizes the need to conserve natural resources by preserving 10.3 acres of the 
project site as open space (Goal 9.1.VIII). 
 
Change of Zone 
 
The proposed project includes a request for a Change of Zone.  The current zoning is 
Residential Agriculture 2 (RA2) and Hillside Residential (HR).  The proposed Change of 
Zone requests a combination of Residential 3 (R3) and Residential 5 (R5) zoning to 
provide for a higher number of single family residential units than is currently permitted.  
The existing Hillside Residential (HR) zone in the northwest corner of the site measures 
approximately 10.3 acres and is proposed to remain as Hillside Residential (HR) and 
retained as open space with no residential units planned for development in this area of 
the project site. 
 
The maximum density allowed in Residential Agriculture 2 (RA2) zones is two (2) units 
per acre.  As an innovative approach, which attempts to respect the integrity of the 
current General Plan and zoning designations for larger residential lots while also 
respecting present and anticipated market demands for efficient residential 
subdivisions, the applicant has proposed a blended zoning modification. The applicant 
is requesting a change of zone to Residential 3 (R3), which allows up to 3 dwelling units 
per acre, on the western portion of the Project site and Residential 5 (R5), which allows 
up to 5 dwelling units per acre, on the eastern portion of the site. A proposed open 
space and recreation corridor would bisect the property in a north-south orientation, 
thereby separating the lower density and higher density components. As a result, the 
tentative tract is proposed at an overall density of 2.7 dwelling units per acre with overall 
average lot sizes of 9,260 square feet, some lots over 17,000 square feet, and 
considerate use of open space and trails.  
 
Relationship of Proposed Zoning to Existing Zoning Designations 
 
The project will provide a transition between existing lower density Residential 1 (R1) 
zoned residential uses immediately to the west of the Project site across Nason Street.  
Existing parcels to the west range in parcel size from roughly one-half acre to over an 
acre.  The project provides for a thoughtful transition to the existing Residential 2 (R2) 
residential development to the south and farther to the east across Moreno Beach 
Drive, as well as Residential Agriculture 2 (RA2), zoning immediately to the east of the 
Project site. 
 
Discussion of PAKO Overlay 
 
The Change of Zone includes withdrawal of the 78.4 acres of the project area from the 
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Primary Animal Keeping Overlay (PAKO). Residential 3 (R3) and Residential 5 (R5) 
zoning do not allow for medium and large animal keeping. The purpose of the PAKO 
district is to provide for animal keeping in areas of the City with rural characteristics.  
The PAKO overlay applies to animal keeping activities in the Rural Residential (RR), 
Residential 1 (R1) and Residential Agriculture 2 (RA2) land use districts only within an 
area bounded by Nason Street to the west, Theodore Street to the east, the city limit 
line to the north and Cottonwood Avenue to the south. This boundary of available land 
designated in the City for PAKO is quite large (estimated at 2,500 acres); the withdrawal 
of the 78.4 acres does not preclude all opportunity for PAKO. Furthermore, the 
residential market trend in the City over the last decade demonstrates almost no 
measurable interest/demand for PAKO development.   
 
The residential areas to the west and south of the site are not currently designated as 
within the PAKO.  The existing designated areas within the PAKO overlay in proximity to 
the project area are immediate north, east, and southeast.   
 
Plot Plan/Design Guidelines 
 
The proposed Project is proposed to be implemented in accordance with the Ironwood 
Village Design Guidelines (Design Guidelines). The Design Guidelines serve as the 
codified site development regulations that will ensure cohesive design throughout the 
Ironwood Village Project. The Design Guidelines respect the intended and desired 
diversity of housing choices not available with typical tract developments. The Design 
Guidelines consider the variety of lot sizes available, the intermixed with trails, the park, 
open space areas and water quality features. 
 
The development standards included in the Ironwood Village Design Guidelines call for 
a quality mix of floor plans, elevations, colors and materials, and create a walkable 
neighborhood with access to trails, outdoor recreation and open space opportunities. 
The proposed Project Guidelines respect the existing topography, maintain rock 
outcroppings where feasible and provide a transition into the hillside areas. 
 
Architecture for the Ironwood Village Project reflects the diversity of architectural styles 
found throughout California. The Ironwood Village Architectural Design Guidelines are 
intended to ensure design quality and consistency throughout the project while at the 
same time allowing flexibility during project implementation. The Design Guidelines 
provide a palette of options for design features and elements to create a comprehensive 
project that has continuity of design throughout, but is not monotonous or repetitive. The 
Design Guidelines allow for five different styles of architecture, including Monterey, 
Spanish Colonial, Santa Barbara, Napa, and Tuscan. The Design Guidelines allow for 
updated styles as long as the defining features can be identified and applied to the floor 
plans. The actual detailed architectural design elements and details that will be 
implemented within the Ironwood Village community will be submitted for review and 
approval during project implementation.  
 
Site 
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 Page 7 

The 78.4 acre Project site is located in the northeastern portion of City of Moreno Valley 
immediately northeast of the intersection of Ironwood Avenue and Nason Street, and 
bounded by Ironwood Avenue on the south, Nason Street on the west, Oliver Street on 
the east, and vacant land to the north. The Project site is located immediately south of 
the foothills of the San Timoteo Badlands, and consists of one single-family residential 
designated parcel (APN 473-160-004-5). There is no street address associated with the 
property, which is currently vacant land, though several unimproved trails/dirt roads 
traverse the property, which are oriented east-west and north-south. 
 
Surrounding Area 
 
The surrounding land uses near the site include single-family residential development to 
the west (Residential 1 (R1) large-lot residential uses, one acre and larger in size) and 
south (Residential 2 (R2) residential uses up to 2 units per acre). To the east and 
northeast of the site there vacant land zoned for single-family residential uses 
(Residential Agriculture 2 (RA2) residential agriculture up to 2 units per acre) and to the 
north and northeast vacant land zoned for single-family residential uses (Residential 
Agriculture 2 (RA2) and Hillside Residential (HR) uses). Further east of Moreno Beach 
Drive and Pettit Street is mix of developed Residential 2 (R2) and Residential 
Agriculture 2 (RA2) as well as the Calvary Chapel Church of Moreno Valley and School. 
 
Access/Parking 
 
Vehicular access to the Project site will be provided via Ironwood Avenue, Nason 
Street, and Oliver Street. As shown in Figure A-4 above, the primary driveway for the 
Project site would be located on Ironwood Avenue about mid-block between Nason 
Street and Oliver Street, immediately opposite from and north of Lantz Lane. Secondary 
site access would be provided by driveways on both Nason Street and Oliver Street just 
north of Ironwood Avenue. 
 
The internal streets within the “private” non-gated Ironwood Village community propose 
using privately maintained streets. The private roadway section is based on the City’s 
standard street width of 36 feet from curb face to curb face. However, in order to 
maintain a unique streetscape within the community, the typical parkway landscape 
cross-section would be replaced with a dedicated, HOA-maintained, eight-foot lettered 
landscape lot containing a four-foot-wide concrete sidewalk along a single side of the 
roadway. The other side of the private road would have homeowner maintain yards to 
the back of the curb. The roadway section, including curb face, would be dedicated to, 
and maintained by, the Ironwood Village HOA. Separate easements for utilities would 
also be dedicated, as necessary, to provide proper services to the “private” non-gated 
community. 
 
REVIEW PROCESS 
 
A pre-application for this project was submitted on December 19, 2014 with the review 
process completed in late January 2015. The Project applications were submitted in 
October 2015. This type of project warrants a comprehensive review, therefore, the 
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plans were routed several City departments, including Public Works, Fire Department, 
Public Safety, Building, and Planning as well as various outside agencies including, but 
not limited to the Riverside County Airport Land Use Commission, Moreno Valley 
Unified School District, Eastern Municipal Water District, Riverside Transit Agency, gas 
and electric utilities, and several Indian Tribes for their review. 
 
Upon completion of the initial plan review, the project was reviewed by the Pre-Project 
Review Staff Committee (Pre-PRSC) in January 2016.  Modifications were requested to 
the General Plan and Change of Zone proposal of Residential 3 (R3) with a Planned 
Unit Development (PUD) application. As the Tentative Tract Map 37001 (TTM) design 
satisfied the lot standards of both Residential 3 (R3) and Residential 5 (R5) zoning 
districts without the need for the PUD, the PUD application was replaced with the 
Design Guidelines, which will regulate site development of TTM and provide cohesive 
design throughout the Ironwood Village Project. Additional modifications were requested 
including providing a greater range of pedestrian access throughout the site, south to 
Ironwood Avenue, limiting development in the northwesterly portion of the site, which 
will remain zoned Hillside Residential (HR) and a variety of site design considerations. 
Written comments were provided to the applicant. 
 
Revised plans were submitted by the applicant in May 2016, and progressed through 
the second and subsequent reviews to work through various site design options 
between May and September 2016. During this process, the applicant’s environmental 
consultants were working on the required environmental studies for the project. The 
Initial Study/Mitigated Negative Declaration and related studies were submitted in 
August 2016. The environmental documents were finalized in November 2016. 
 
Upon resolution of all outstanding site, building, preliminary grading and environmental 
review issues, the Initial Study/Mitigated Negative Declaration document was completed 
and final conditions of approval were drafted so that the project could be scheduled for 
the Planning Commission public hearing on January 26. 2017. 
 
ENVIRONMENTAL 
 
An Initial Study was prepared by ESA/PCR for compliance with California 
Environmental Quality Act (CEQA) Guidelines.  The Initial Study examined the potential 
of the proposed project to have an impact on the environment. The Initial Study 
provides information in support of the findings for a Mitigated Negative Declaration. The 
proposed project will not have a significant effect on the environment with the 
implementation of mitigation measures.  Studies prepared for this project included a 
traffic study, an air quality study/greenhouse gas analysis, a cultural resource 
assessment, preliminary hydrology study, geotechnical study, biological resources 
assessment, Determination of Biologically Equivalent or Superior Preservation 
(DBESP), and a Preliminary Water Quality Management Plan. 
 
The 30-day public review period commenced on November 15, 2016 and concluded on 
December 14, 2016 for the project. The Notice of Intent to Adopt a Mitigated Negative 
Declaration was mailed to interested parties, public agencies and to the State 
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Clearinghouse (#2016111039) and published in the Press Enterprise newspaper on 
November 15, 2016. The public comments (43 emails and letters) received have been 
considered fully in preparing the MND.  The response is included in Attachment 9. 
 
Findings of Less Than Significant Impacts with Mitigation Incorporated 
 
Based on the analysis of the Project's impacts provided in the Initial Study, with the 
incorporation of mitigation, there is no indication that this Project could result in 
substantial adverse effects the environment.  While there would be a variety of effects 
during construction related to traffic, noise and air quality, these impacts would be less 
than significant based on compliance with applicable regulatory requirements and 
established impact thresholds, as well as the mitigation measures as identified in the 
Mitigation Monitoring and Reporting Program (MMRP) (Attachment 10).  Long-term 
effects would include increased vehicular traffic, traffic-related noise, periodic on-site 
operational noise, various changes to on-site drainage, and changing of the visual 
character of the site, with a majority of these impacts affecting adjacent roadway 
segments and intersections in the immediate area.  The analysis concluded that direct 
and indirect environmental effects will at most require mitigation to reduce to less than 
significant levels.  

The City staff completed a detailed review of the Initial Study/Mitigated Negative 
Declaration.  Based on the independent judgment of City staff, the analysis fully 
addresses the requirements of the California Environmental Quality Act. City staff also 
concur with the determination that the project as designed and conditioned will be 
consistent with the Multi-species Habitat Conservation Plan (MSHCP) Based on the 
analysis in this Initial Study, the City finds that direct and indirect impacts to human 
beings and the environment as a whole will be less than significant with mitigation 
incorporated.  

Mitigation Measures 
 
The Initial Study/Mitigated Negative Declaration recommends 30 mitigation measures to 
reduce project specific and cumulative impacts related to Air Quality, Biological 
Resources, Cultural Resources, Geology and Soils, Hazards and Hazardous Materials, 
Noise, Transportation/Traffic and Public Safety. CEQA requires that public agencies 
"adopt a reporting and monitoring program for the changes to the project which it has 
adopted or made a condition of project approval in order to mitigate or avoid significant 
effects on the environment." (Public Resources Code Section 21081.6)   Compliance 
with these mitigation measures will be accomplished through administrative controls 
over project planning and implementation through the Mitigation Monitoring Program 
prepared for the project. Monitoring would be accomplished under Reporting 
Procedures through verification and certification by City staff.   
 
NOTIFICATION 
 
The public hearing notice for this project was published in the local newspaper on 
January 15, 2017.  Public notice was sent to all property owners of record within 300 
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 Page 10 

feet of the project site on January 13, 2017 (Attachment 11). The public hearing notice 
for this project was also posted on the project site on January 13, 2017. 
  
As of the date of report preparation, staff has received six (6) email correspondences, 
two (2) phone call and two (2) members of the public at the Planning Division front 
counter in response to the noticing for this project. 
 
 
REVIEW AGENCY COMMENTS 
 
Staff received the following responses to the Project Review Staff Committee 
transmittal; which was sent to all potentially affected reviewing agencies. 
 
Agency Response Date Comments 

Moreno Valley Utility  Eastern 

Municipal Water District 

Riverside County Flood Control 

Airport Land Use Commission 

Santa Ana Regional Water 

Quality Control Board 

November 15, 2015 

November 18, 2015 

December 19, 2016 

November 18, 2016 

December 13, 2016 

Will serve notice   Submit for 

a Plan of Service Approved 

storm water plan No 

comments  Project may 

require permits 

 

The City complied with the requirements of State Assembly Bill 52 requiring notice and 
consultation to Native American tribal groups.  The City coordinated with all participating 
Native American tribal groups requesting consultation for this project, and incorporated 
conditions of approval and mitigation measures as requested.  A copy of the Mitigated 
Negative Declaration was provided to the following Tribes: 
 

· Pechanga Band of Luiseno Mission Indians 
· Soboba Band of Luiseño Indians 
· Agua Caliente Band of Cahuilla Indians (ACBCI) 
· San Manuel Band of Mission Indians (SMBMI) 

 
Staff has coordinated with the agencies listed above and where applicable, conditions of 
approval have been included to address concerns from the responding agencies. 
 
STAFF RECOMMENDATION 
 
Staff recommends that the Planning Commission take the following action: 
 
APPROVE Resolution No. 2017-05, 2017-06, and 2017-07 and thereby RECOMMEND 
that the City Council: 

   
1. CERTIFY a Mitigated Negative Declaration, pursuant to the California 

Environmental Quality Act (CEQA) Guidelines; and 
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 Page 11 

2. APPROVE the Mitigation Monitoring and Reporting Program prepared for 
General Plan Amendment Application No. PEN16-0077 (PA15-0037), 
Change of Zone Application No. PEN16-0078 (PA15-0038), Tentative Tract 
Map 37001 Application No. PEN16-0079 (PA15-0039) and Plot Plan 
Application PEN16-0080 (PA15-0040) for the Ironwood Village Design 
Guidelines pursuant to the California Environmental Quality Act (CEQA) 
Guidelines; and 

 
3. APPROVE Resolution No. 2017- 05 and thereby APPROVE General Plan 

Amendment Application No. PEN16-0077 (PA15-0037); and  
 
4. APPROVE Resolution No. 2017- 06 and thereby APPROVE Change of Zone 

Application No. PEN16-0078 (PA15-0038); and  
 
5. APPROVE Resolution No. 2017- 07 and thereby APPROVE Tentative Tract 

Map 37001 and the Ironwood Village Design Guidelines, subject to the 
attached conditions of approval included as Exhibit A and attached design 
guidelines included as Exhibit B to Resolution 2017- 07. 

 
 
Prepared by: Approved by: 
Claudia Manrique Allen Brock 
Associate Planner Community Development Director 

 
ATTACHMENTS 

1. Proposed General Plan Amendment Map 

2. General Plan Figure 4-2 Parklands Acquistion Areas with Proposed Amendment 

3. General Plan Figure 4-3 Master Plan of Trails with Proposed Amendment 

4. Proposed Change of Zone Map 

5. Proposed Change of Zone Related to the PAKO Map 

6. Tentative Tract Map 37001 

7. Ironwood Village Design Guidelines 

8. Initial Study/Mitigated Negative Declaration (IS/MND) 

9. Memo from ESA Addressing IS/MND Comments 

10. Ironwood Village Mitigation Monitoring and Reporting Program (MMRP) 

11. Public Hearing Notice 

12. Resolution 2017-05 

13. Exhibit A General Plan Amendment Map 8x11 

14. Exhibit B General Plan Figure 4-2 Future Parkland Acquisition Area 

15. Exhibit C General Plan Figure 4-3 Master Plan of Trails 

16. Resolution 2017-06 

17. Exhibit A: Proposed Changes to the Zoning Atlas 

18. Exhibit B: Change of Zone Map 
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19. Exhibit C: PAKO Map 

20. PC Resolution 2017-07 

21. Exhibit A: Condition of Approval for PEN16-0079 and PEN16-0080 

22. Exhibit B: Ironwood Village Design Guidelines 

23. Air Quality Impact Analysis 

24. Biological Resources Assessment 

25. Cultural Resources Assessment 

26. DBESP Report 

27. Greenhouse Gas Analysis 

28. Rockfall Investigation Report 

29. Noise Impact Analysis 

30. Phase I Environmental Site Assessment 

31. Preliminary Hydrology Study 

32. Preliminary Geotechnical Study 

33. Public Service Correspondence 

34. Traffic Impact Analysis 

35. Traffic Impact Analysis Appendices 

36. Preliminary Water Quality Management Plan 
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1,504.7

General Plan Amendment
PEN16-0077 (PA15-0037)

DISCLAIMER: The information shown on this map was compiled from the City of Moreno Valley GIS and 
Riverside County GIS. The land base and facility information on this map is for display purposes only and should 
not be relied upon without independent verification as to its accuracy. Riverside County and City of Moreno 
Valley will not be held responsible for any claims, losses or damages resulting from the use of this map.

1,261.9

Legend

WGS_1984_Web_Mercator_Auxiliary_Sphere

Feet0 1,261.9630.96

The current Land Use Designation is R2, 
proposed are HR, R3 and R5 for APN 
473-160-004.

Notes

1/18/2017Print Date:

Land Use

Residential: Max. 1 du/ac

Mixed Use

Residential: Max. 2 du/ac

Rural Residential: Max 2.5 du/ac

Residential: Max. 3 du/ac

Residential: Max. 5 du/ac

Residential: Max. 5 or 15 du/ac

Residential: Max. 10 du/ac

Residential: Max.15 du/ac

Residential: Max. 20 du/ac

Residential: Max. 30 du/ac

Hillside Residential

Planned Residential

Residential/Office

Office

Commercial

Business Park/Light Industrial

Open Space

Public Facilities

Floodplain

Parcels
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Attachment: Proposed General Plan Amendment Map 8x11  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)
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752.3

Change of Zone
PEN16-0078 (PA15-0038)

DISCLAIMER: The information shown on this map was compiled from the City of Moreno Valley GIS and 
Riverside County GIS. The land base and facility information on this map is for display purposes only and should 
not be relied upon without independent verification as to its accuracy. Riverside County and City of Moreno 
Valley will not be held responsible for any claims, losses or damages resulting from the use of this map.
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Legend
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The current Zoning Districts are HR and 
RA2. The proposed Zoning Districts for 
APN: 473-160-004 are HR, R3 and R5.

Notes

1/18/2017Print Date:
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6,018.7

Change of Zone (PAKO)
PEN16-0078 (PA15-0038)

DISCLAIMER: The information shown on this map was compiled from the City of Moreno Valley GIS and 
Riverside County GIS. The land base and facility information on this map is for display purposes only and should 
not be relied upon without independent verification as to its accuracy. Riverside County and City of Moreno 
Valley will not be held responsible for any claims, losses or damages resulting from the use of this map.
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Notes
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Ironwood Village Design Guidelines:  
Tentative Tract 31007 

Project Location    

The location of the Ironwood Village Tentative Tract Number 31007 (TTM 31007) is 

North of Ironwood Avenue, East of Nason Street, West of Oliver Street and the 

northern boundary is just north of the proposed Juniper Avenue alignment in the 

City of Moreno Valley, California. Please refer to Figure 1-1 Site Location. 

Purpose 
The purpose of the Ironwood Village TTM 31007 Design Guidelines (site 

development regulations) is to provide cohesive design throughout the Ironwood 

Village project. Creating a diversity of housing choices not available with a 

standard tract map, the project will encourage a range of housing alternatives 

with a variety of lot sizes intermixed with trails, a park, trail head, open space 

areas and water quality features. The design guidelines will require a quality mix 

of products, while creating walkable neighborhood with access to trails and 

other outdoor recreation / open space opportunities. The Ironwood Village project 

will conserve the northwestern hillside areas and will not be building on that 

portion of the site. The project is designed to respect the existing topography, 

maintain rock outcroppings where feasible and provide a transition into the 

hillside areas. The Design Guidelines provide the development standards, 

architecture, and landscaping standards necessary to create this unique housing 

project within the City of Moreno Valley.  The Ironwood Village project will 

provide a buffer with the appropriate use of natural open space, landscaping, 

trails, right-of-ways and fire access creating a pleasing visual transition between 

the existing rural residential uses.  While providing for a suburban life-style in a 

cohesively planned community with amenities not commonly found in typical 

subdivisions. The proposed Ironwood Village anticipates one hundred eighty-one 

(181) units on approximately thirty-eight and one half (38.5) acres, along with 

approximately twenty-nine point three (29.3) acres of open space and basin areas, 

and an additional ten point six (10.6) acres of natural open space (i.e. hillsides 

and rock outcroppings) with a mix of lot sizes range from ten thousand (10,000) 

square feet minimum down to seven thousand two hundred (7,200) square feet 

minimum lot sizes. 
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Theme   
The theme for Ironwood Village will be typical traditional California styles of 

architecture (i.e. Monterey, Spanish Colonial, Santa Barbara, Napa, & Tuscan.) 

The theme is broad enough to allow for a diversity of architectural and landscape 

details, elements and styles to create a cohesive but, unique residential 

community.  The architecture and overall project theme allows for varied 

streetscapes, while keeping a consistent and welcoming community atmosphere 

that will be inviting and comfortable for the residents and visitors alike. 

 

1. Site Planning and Design 
The following section includes the Ironwood Village development standards 

that encourages innovative housing development, with a diversity of housing 

choices, not typically found in a standard housing tract. To ensure that the 

neighborhoods are interesting and varied in appearance, at least one (1) 

single-story design is required. The addition of a single-story elements  help 

to create a mix of not only architectural styles but, an array of building 

heights and building articulation avoiding the creation of a monotonous 

streetscape. The project is designed to respect the existing topography and 

provide a transition to the steeper hillside areas, within and adjacent to the 

project site. Please refer to Figure 1- 2 Land Use Plan. 
 
    
a. Setbacks 

Table 1-1 lists the development standards required for development 

within the Ironwood Village project area. 
 

TABLE 1-1 

Summary of Setback Requirements 
Minimum Lot Size (sq. ft. net area) 10,000 sf (R3) 7,200 sf (R5) 
Minimum Lot Width 90' 70' 
Minimum Lot width Cul-De-Sac / Knuckle 
Frontage 50' 50' 

Minimum Lot Depth 100' 100' 
Typical House Width     

Front Setbacks 
Minimum Typical  Front yard setback 25' 20' 
Minimum Front Facing Garage 25' 20' 
Minimum Swing-in Garage 16' 16' 
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Rear Setbacks 
Minimum Rear 30' 15' 

Side Setbacks 
Minimum  Interior Side Yard *combined 20' **combined 15' 
Minimum Street Side yard 15' 15' 

Maximum Building Height 
Dwelling Unit Maximum two stories 35' 35' 
Accessory Structures 35' 35' 

Miscellaneous 
Maximum Lot Coverage 50% 50% 
Minimum Dwelling Size, (sq. ft.) 1,250 sf 1,250 sf 
Minimum Distance Between buildings 10' 10' 

   * Combined interior side yard setbacks of 20' shall be provided with a minimum of 5' on 
one side. 
** Combined interior side yard setbacks of 15' shall be provided with a minimum of 5' on 
one side. 

 

All of the setbacks are minimums unless noted as otherwise and shall be 

measured from the property line. 

Side yard setbacks shall have a minimum of five feet (5’) of flat usable pad area 

in all conditions as measured to the center of any wall or fence, or top of slope, or 

toe of slope. 

Vary front setbacks up to five feet (5’) to the extent flat useable pad depths 

exceed one-hundred ten feet (110’) (at their narrowest point) when possible. 

Where feasible, center the house within the buildable pad width to maximize 

separation between adjacent houses. 

Maximum lot coverage including garage shall be fifty percent (50%.) 

Side-on garages are one of the optional architectural design elements that can 

increase the architectural variation, enhancing the project’s overall visual appeal. 
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Figure 1- 3    10,000 sf building footprint (R3)
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Figure 1- 4  7,200 sf building footprint (R5) 
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b. Plotting Requirements   
A mix of dwelling unit sizes, floor plans, and elevations shall be provided 

(Refer to Section 3 Architectural Style). 

 

To create a varied and unique streetscape, neither the same floor plan nor 

the same elevation style shall be plotted next to or directly across the 

street from itself. “Directly across the street” is defined as more than one 

half (½) of the narrower lot overlapping the wider lot across the street 

from the lot in question.  

 Repetitive patterns of garage placement shall be avoided when 

possible. 

 Unless street slope prevents otherwise, a left or right side on garage 

may not be plotted more than three (3) times in a row. 

 Corner lots shall incorporate single-story elements into their design 

to minimize visual impacts. 

 
 

2. Architectural Design   
The Ironwood Village Architectural Design Guidelines are envisioned as just 

that “guidelines”; they are intentionally created to allow ultimate flexibility to 

the builder and are purely illustrative in character for the final buildout. The 

guidelines provide the builder with a palette of options of design features and 

elements to be mixed and matched to create a comprehensive project that has 

one personality throughout, although is not boring or repetitive. The actual 

detailed architectural design elements and details that will be used within the 

Ironwood Village community will be decided at time of buildout by the builder 

with approval by the City of Moreno Valley. 

 
 
a. Design Principals   

While these design guidelines suggest architectural styles, the styles 

utilized should be authentic and distinct. Traditional styles tend to have 

defining features that should be consistently implemented throughout the 

Ironwood Village development. These guidelines allow for updated styles 

as long as the defining features can be identified and applied to the floor 

plans. 
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Architectural styles should be dictated by the massing of the floor plans 

and a certain style should not be forced upon every floor plan. By 

emphasizing authentic styles, these guidelines discourage similarity and 

uniformity of residential buildings. The street scene should be diverse as 

to form, massing, features, windows, front doors, garage doors, materials 

and colors. 

 

As appropriate resource efficiency should influence architectural styles. 

The concept of resource efficiency includes reduction of wasteful elements 

in the design and construction of the house as well as conservation of 

energy, natural resources and water during occupancy of the home. 
 
 

b. Form and Massing  
Building mass and scale are key design elements that affect how a 

structure and the immediate surrounding areas are perceived. Controlling 

the mass of a building through design articulation of the building facades, 

attention to rooflines and variation in vertical and horizontal planes 

reduces the visual mass of a building. Building massing should be varied 

to provide interesting form, proportion and scale. Monolithic forms are 

discouraged; massing variety should be three dimensional. The perception 

of a buildings massing may be altered through the use of landscaping as 

well as the use of light and shadows.  

 

Figure 2- 1    Varied Massing Diagram

 
 

The Varied Massing Diagram is for illustrative purposes only, the floor 

plans and mix of two (2) and three (3) car garages may vary. 

 

Design details should be included on the rear and sides of homes, creating 

four (4) sided architecture. Neighborhood housing should be arranged to 
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create a varied appearance of building heights, articulation and setbacks 

for a comprehensive and integrated street scene. 

 

Special design features (i.e. recessed entry ways, covered front porches, 

window and door articulation, variety of masonry accents, balcony’s, 

courtyards, extended overhangs and varied building setbacks) are 

expected. General massing should vary perceptibly among the distinct 

floor plans. Together with variable setbacks, massing variation will create 

visual diversity along neighborhood streets. 

 

 Every side of a two-story house must have at least one plane break 

“offset” at the first and/or second story in order to avoid 

monolithic elevations. A plane break must be at least two feet (2’). 

 Three (3) sides of a single-story floor plan must have at least one (1) 

plane break “offset”. A plane break must be at least two feet (2’). 

 The floor area of a second story, including the stairs, may not 

exceed eighty percent (80%) of the floor area of the first story 

including the garage and any porch areas. 

 Shadow patterns created by architectural details such as overhangs, 

projections and recesses of stories, balconies, reveals and/or 

awnings are encouraged, adding interest and aiding in climate 

control. 

 

Figure 2-2     Example of Offsets 

 

 

 

 

 
 
 
 
 
 
 
 
The Example Offsets are for illustrative purposes only, the floor plans and 

actual offsets may vary. 
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c. Roofs  
Rows of homes backing onto a hillside are perceived by their contrast 

against the hillside area. The prevailing impact is the shape of the house 

and roofline. The house mass shall be varied to minimize the visual 

impact of similar housing silhouettes and similar ridge heights. This can 

be achieved by using a variety of roof structure designs such as; front-to-

rear, side-to-side, gables and hipped roofs and/or by the introduction of 

single-story elements. 

 Roof pitches should vary according to the architectural style. 

Primary roof pitches may be three to twelve (3:12), four to twelve 

(4:12), five to twelve (5:12) or six to twelve (6:12) (for solar panel 

efficiency). Secondary roof pitches can vary from primary roof 

pitches but only if such variation is consistent with the architectural 

style. 

 To the extent they are consistent with an architectural style; hipped 

roofs are encouraged in order to accommodate solar panels and to 

cast shade over windows. 

 Simplified rooflines are encouraged in order to accommodate 

integrated solar panels. Provide large enough unbroken roof planes 

to be sufficient to meet the state code for “solar zones.” 

 Eave depths should vary according to the architectural style and 

may range in depth from twelve to twenty-four inches (12 – 24”). 

 Porches and balconies are encouraged when consistent with the 

architectural style of the house. The minimum porch depth shall be 

five feet (5’) to edge of the porch. 

Figure 2-3     Varied roof examples 

 

The variety of roof examples shown may be utilized for both single-story 

and two-story floor plans. These roof types are found within the 

architectural styles to be used within the Ironwood Village community. 
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d. Garage Orientation / Location and Design  
The visual impact of three-car garages should be reduced wherever 

feasible. Although not necessarily depicted on the architectural elevations 

(see Section 3 Architectural Styles), the builder(s) of Ironwood Village will 

pay attention to the design, placement, and orientation of garages. 

Depending on the lot size, this can be achieved in a number of ways 

including but not limited to the following: 

 Garage setback greater than the front of the house. 

 Side-on a side-on garage shall have a minimum back-up area of 

twenty-eight feet (28’). (Side-on garages are one of the optional 

architectural design elements that can increase the architectural variation, 

enhancing the project’s overall visual appeal.) 

 Porte-cochere architectural element (covered parking area). 

 Tandem garages allow for parking a boat or two vehicles (one 

behind the other) inside “one stall” of the garage that is twice the 

depth. 

 Garage door details shall vary in manner that is consistent with the 

architectural style. 

 Garage door windows are standard. 

 Front-facing garages shall not be wider than sixty-five percent 

(65%) of the house width. 

 Exclusive use of three-car front-facing garages in all floor plans is 

not permitted. Three-car front-facing garages may only be utilized 

if a single garage door is offset from the double garage door. 

 
e. Architectural Elements  

Architectural styles for Ironwood Village should be chosen in part as an 

opportunity to introduce a variety of exterior accent details and materials 

(i.e. brick, wood siding, masonry, metal, pre-cast concrete, timber, stucco 

or ceramic tile). 

 Color schemes should be simple, attractive and consistent with the 

architectural style. 

 Front door details shall vary according to architectural style. 

 Feature window shapes shall vary according to architectural style. 

 Acceptable roof materials include concrete tiles, and metal but 

exclude composition shingles and should be consistent with the 

architectural style of the building. 
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 Chimneys, which may cast shadows over solar panels, are optional 

and should be consistent with the architectural style. 

 A minimum of two (2) photosensitive carriage lights per house are 

required and the style should vary according to architectural style. 

 Shutters are not required; but to the extent they are used, shutter 

sizes should be proportional to the window and shutter styles 

should vary in accordance with the architectural style. 

 Trim details from the front elevation should be applied to the sides 

and rear elevations of the house for continuity and vary in 

accordance with the architectural style. 
 

f. Mechanical Equipment   
All mechanical equipment for individual dwelling units (i.e. air 

conditioners, heating, cooling and ventilation equipment and/or all other 

such equipment) will not be roof mounted and shall be screened from 

surrounding properties and streets (by using screening, privacy 

fencing/walls and/or landscaping) and shall not be located in the front 

yard or street side yard outside of building setbacks. 

 

Architectural Style 

Architecture within Ironwood Village reflects the diversity of architectural 

styles found throughout California. The architectural elements and details 

provided within this Design Guidelines document are guidelines, not 

required details and/or elements. The implementation of modern 

interpretations of the historical architectural styles are allowed as 

appropriate. 

 
The Architectural styles and the design elements shown in this document are 

purely for illustrative purposes and the actual product may vary. It is 

required that the chosen architectural styles be utilized and the elevations are 

identifiable and the street scene is varied. Generic box architecture that has an 

unidentifiable style or detailing is not permitted. The actual detailed 

architectural designs and details that will be used within the Ironwood Village 

community will be decided at time of buildout by the builder with approval 

by the City of Moreno Valley. 
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Figure 3-1     Monterey Style 
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Figure 3-2     Spanish Colonial Style        
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Figure 3-3     Santa Barbara Style      
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Figure 3-4     Napa Style  
 
 
 

1.l

Packet Pg. 321

A
tt

ac
h

m
en

t:
 Ir

o
n

w
o

o
d

 V
ill

ag
e 

D
es

ig
n

 G
u

id
el

in
es

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Ironwood Village 

City of Moreno Valley / Design Guidelines Tract 37001 / January 2017 Page 20 

 

 
 
 
 
 
 
 
 

1.l

Packet Pg. 322

A
tt

ac
h

m
en

t:
 Ir

o
n

w
o

o
d

 V
ill

ag
e 

D
es

ig
n

 G
u

id
el

in
es

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Ironwood Village 

City of Moreno Valley / Design Guidelines Tract 37001 / January 2017 Page 21 

 

Figure 3-5     Tuscan Style  
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a. Variation Requirements   
The variation requirements below have been determined by fixing the 

maximum average frequency of a given house at two (2) times per 

development. The frequency equals the number of lots in a planning area 

divided by the number of required house footprint combinations. These 

variation requirements, along with the mix requirements, will help to 

ensure development of an architecturally diverse community. 

 

Table 2-1 Summary of Variation Requirements 

Summary of Footprint Variation Requirements 

Number of Lots Minimum Footprints Minimum Elevation Footprints 
181 6 6 

   
Note: These minimum Footprints are per the City of Moreno Valley Municipal Code 
9.16.130 (Table 9.16.130B) 

 

If the project is split into two or more planning areas, Table 2-1 Summary 

of variation requirements for the revised number of lots will meet or 

exceed the City of Moreno Valley Municipal Code Section 9.16.130 Table B 

which applies to all projects within the City of Moreno Valley. 

 

The table should be regarded as a minimum, reverse versions of each floor 

plan must be provided. 

 

To minimize visual impact, corner residential structures shall be single- 

story or if two-story, shall incorporate single-story elements into the 

design. The short and low side of the home should be sited fronting the 

street corner. 

 
 
b. Mix Requirements   
A single floor plan may not be plotted with less than fifteen percent (15%) 

or more than a twenty-five percent (25%) frequency, unless otherwise 

directed to do so by City of Moreno Valley staff. 
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c. Colors and Materials   
A range colors and textures of building materials are required to lend to 

the appearance of a varied street scene. The use of appropriate building 

materials and colors helps to maintain a specific architectural style, as well 

as providing a diverse neighborhood design. Material breaks, transitions 

and terminations should produce clear definitions of separation while 

maintaining a defined color and/or materials theme. This is important 

when transitioning from stucco and/or siding to masonry veneers. Colors 

and materials should visually blend with the hillsides. The actual colors 

and materials to be used within the Ironwood Village community will be 

decided at time of buildout by the builder with approval by the City of 

Moreno Valley. 

 
 

3. Landscape Design   
The conceptual landscape and planting design provides the identity to the 

Ironwood Village community that at time of buildout the builder shall comply 

with the City of Moreno Valley’s Landscape and Irrigation Standards Section 

9.17.030 of the Municipal Code. The plant palette for Ironwood Village will be 

appropriate to the project’s climate. The landscaping shall be where 

appropriate drought tolerant/native vegetation and utilize water-conserving 

equipment including the installation of bubblers, drip systems, low volume 

sprays and/or smart irrigation controls when feasible.  

 

Landscaping shall consist predominately of plant materials that include water 

efficient “drought tolerant”, and/or native plants. The landscape areas shall 

be designed to promote water retention and allow runoff from impervious 

surfaces to permeable areas. Hardscape areas are recommended to be 

constructed with pervious surfaces where feasible to reduce run off and allow 

water percolation.  

 

The landscape plan incorporates the water retention/detention/ water 

quality basins as well as the hillside areas that are to be conserved and the 

fuel modification areas as shown on TTM 37001. Project open space, fuel 

modification area, interior streets, interior trails and park will be maintained 

by the Ironwood Village Home Owners Association (HOA.) In addition, there 

are exterior multi-use trails along the roadways adjacent to the project, and a 

trail head (located in the southeast corner of the project at Ironwood Avenue and 
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Oliver Street) connecting to future City of Moreno Valley Proposed off-site 

trails; these will be maintained by the City of Moreno Valley. The drainages 

will be maintained by the City of Moreno Valley, however the water basins 

will be maintained by the Ironwood Village HOA (landscaping) . Please refer 

to Figure 4-1 Maintenance Responsibility. The actual detailed landscape 

design and placement that will be used within the Ironwood Village 

community will be decided at time of buildout by the builder with approval 

by the City of Moreno Valley. 

 
 
a. Community Landscape, Walls and Fencing   

All of the Ironwood Village’s community areas will be landscaped as 

appropriate per City of Moreno Valley’s Landscape and Irrigation 

Standards Section 9.17.030 of the Municipal Code. The landscape will 

provide a cohesive appearance to the community and aid in the transition 

to and from adjacent areas. The visible Ironwood Village perimeter walls 

include a six feet (6’) high block wall with pilasters and concrete block cap. 

Neighborhood walls will be six feet (6’) high concrete masonry walls and 

vinyl privacy fencing in tan or white for residential privacy are to be a five 

feet six inches (5’ 6”) high, made with 6” vinyl tongue and groove with 7” 

top and bottom vinyl rails. Adjacent to the multi-use trails, a five feet (5’) 

high, in tan or white three rail vinyl fence or  a Three (3) Cable and Post 

fencing along the trails should be minimized, unless needed when out of 

“public view”.  Therefore, a trail may have no fence or a Three (3) cable 

and post fence, along the hilly trail sections if necessary the two trail 

fencing types are to be per City of Moreno Valley standards will define the 

trail areas. Top of slopes in the rear yards, a six feet (6’) high view wall 

will be built; a low wall with tubular steel fencing on top will be provided. 

Tubular steel fencing will also be provided adjacent to water quality 

basins and the park per City of Moreno Valley standards. There will be an 

Entry monument located at the project entry into the project from 

Ironwood Avenue. In addition, there will be secondary entry monument 

at the Nason Street entry road and the Oliver Street entry road.  Please 

refer to Figure 4- 2 Preliminary Wall/Fence Plan & Figure 4-4 Trails and 

Open Space Plan. 
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The walls and fencing shall meet the following requirements as shown on 

Figure 4- 2 Preliminary Walls and Fence Plan.  All of the public walls and 

fencing will be maintained by the Ironwood Village HOA. However, 

individual residential lot walls/ fences will be maintained by the 

homeowner. The Wall and Fence materials and colors will be decided at 

time of buildout by the builder with approval from the City of Moreno 

Valley. 

 
Block Community Walls (Perimeter Wall & Neighborhood Wall)  

 Block walls will be block or an approved alternative. This includes 

perimeter walls and private areas. 

 Colored concrete caps at wall and pilaster tops shall match the 

color of the masonry. 

 Perimeter wall pilasters will match the block material and color. 

 Retaining walls will match the block wall conditions. 

 Perimeter & neighborhood walls should have two feet (2’) wide 

square block pilasters which match the wall, with a two inch (2”) 

cap block. 

 Perimeter walls should be four inches by six inches by sixteen 

inches (6”x 8”x 16”) stucco over regular CMU or  split face CMU. 

 Perimeter walls should have six inches by eight inches by sixteen 

inches (6”x 8”x 16”) split face CMU along the top edge of the wall. 

 Perimeter walls should have fourteen inches (14”) Concrete Cap on 

top of the wall. 

 Neighborhood walls should be four inches by eight inches by 

sixteen inches (4”x 8”x 16”) regular CMU. 

 Entry Monuments with the Ironwood Village logo will be placed 

within the Ironwood Avenue, Nason Street and Oliver Street 

entrance road landscape setback areas. (Exact design has not been 

determined at this time and will be determined at time of buildout by the 

builder and approved by the City of Moreno Valley.) 

 Please refer to Figure 4—3 Wall/Fence Details. 

 

Rear Fencing on Slopes (View Wall) 
 The “View Wall” low block wall twenty-four inches (24”) high 

lower wall will match the community block wall, with tubular steel 

fencing placed on top of the lower block wall. 
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 The view walls will be made with tubular steel fencing materials.  

 View walls should have one and one-half inches (1 ½ “) square 

tubular steel tubing, top and bottom rails.  

 View walls should have one inch (1”) square steel tubing pickets set 

four and one-half inches (4 ½ “) on-center spacing.  

 View   walls should have two feet (2’) wide square block pilasters 

which match the wall, with a two inch (2”) cap block. 

 View walls should be stucco over or  split face CMU block six 

inches by eight inches by sixteen inches (6”x 8”x 16”) regular CMU. 

 View walls should have four inch (4”) square tubular steel posts at 

property line corners, with a Newel Post Ball on top. 

 View walls should be along the back of the lots, that back onto 

open space or other lots that back to open space areas but, not 

along trails. 

 Please refer to Figure 4—3 Wall/Fence Details. 

 

Interior Fencing (Privacy Fence) 
 Interior privacy fencing will be tan or white vinyl for both interior 

property lines and fence return conditions. 

 Interior fencing heights will vary but no lower than five feet six 

inches (5’ 6”) high. 

 Privacy fencing should have five inches by five inches (5” x 5”) 

Vinyl Post. 

 Privacy fencing should have a domed cap on top of the post. 

 Privacy fencing should have six inch (6”) wide tongue and groove 

Vinyl or fencing that simulates tongue and groove. 

 Privacy fencing should have two inches by seven inches (2” x 7”) 

Top and Bottom vinyl rails. 

 Vinyl privacy fencing will be tan or white. 

 Gates will be constructed to match the tan or white interior vinyl 

privacy fence. 

 Please refer to Figure 4—3 Wall/Fence Details. 

 

Trail Fencing (3 Rail Fence) 
 Trail fencing will be per City of Moreno Valley standards. 

 Vinyl Ribbed Rails in tan or white. 

 Five inches by five inches (5”x 5”) Vinyl Posts in tan or white. 
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 Posts will be topped with post caps that match the vinyl posts in 

tan or white. 

 Three rail fencing should have one and one-half inches by five and 

one-half inches (1 ½  x 5 ½ “) vinyl ribbed rails, spaced eleven 

inches to twelve and one-half inches (11” – 12 ½ “) apart. 

 Please refer to Figure 4—3 Wall/Fence Details. 

 

Trail Fencing (3 Cable & Post Fence) 
 Trail fencing will be per City of Moreno Valley Standard MVGF-

616-0. 

 Galvanized Posts, Cable and Hardware. 

 Posts 2” Standard Galvanized Post. 

 Cable 1/4” Galvanized Cable. 

 Posts will be topped with post caps that are driven fit. 

 5/16” Turnbuckle with 4 - ½ “ adjustment and 2 - ¼” Cable Clamps 

per end 

 Three cable and post fencing should have cable spaced twelve 

inches (12”) apart. 

 Please refer to Figure 4—3 Wall/Fence Details. 

 

Basin / Open Space Fencing (View Fence) 
 The view fencing will be made with tubular steel fencing materials.  

 View Fencing should have one and one-half inches (1 ½ “) square 

tubular steel tubing, top and bottom rails.  

 View fencing should have five-eight inches (5/8”) square steel 

tubing pickets set four and one-half inches (4 ½ “) on-center 

spacing.  

 View   fencing should have one and one-half inches (1 ½ “) square 

tubular steel posts set six feet (6’) on-center maximum spacing. 

 View fencing should have four inch (4”) square tubular steel posts 

at property line corners, with a Newel Post Ball on top. 

 View fencing should also be around the basins and other open 

space areas. 

  Please refer to Figure 4—3 Wall/Fence Details. 
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b. Fuel Modification Requirements  
On the north side of the Ironwood Village community are fuel modification 

zone areas. The removal and or preservation of plants/trees will be 

subject to review and approval by the City’s fuel management officer. 

Maintenance of the fuel modification zone will be the responsibility of the 

Ironwood Village HOA. The twenty to twenty-four feet (20’– 24’) wide fire 

access road and the multi-use trail that travels along the northern edge of 

the developed portion of the project, is built into the fuel modification 

zone for this project.  All landscaping within Ironwood Village shall comply 

with the City of Moreno Valley’s Landscape and Irrigation Standards 

Section 9.17.030 of the Municipal Code. 

 
c. Trails   

The multi-use trails interconnect the Ironwood Village project 

neighborhoods to the interior open spaces and park as well as to the 

future City of Moreno Valley’s off-site trails system. A Trail Head will be 

located at the southeast corner of the Ironwood Village at Oliver Street 

and Ironwood Avenue. The Trail Head will connect to the exterior trail 

system along Ironwood Avenue and Oliver Street which connects to the 

interior trail system as well as to the off-site trails. There will be “nodes of 

interest” located along the central trail that leads from north to south to 

and from the neighborhood park. The “nodes of interest” may be but not 

limited to the following: scenic views, exercise equipment, benches, dog 

stations, drinking fountains, trash/recycling containers and/or other 

items along the project’s trails. There are trail connections onto the central 

trail from trails leading off the adjacent cul-de-sacs. The central trail will 

have areas to rest and enjoy the outdoors within walking distance of 

home. In addition to the trails creating interconnectivity on site the project 

includes two (2) trail connections from Street “A” directly to Ironwood 

Avenue. These connections will provide view corridors from Ironwood 

Avenue into Ironwood Village as well as rest stops.  The combination of 

trails and fire access located to the rear of the houses on the northern 

portion of the development are to be a minimum of twenty-four feet (20’– 

24’) wide per City of Moreno Valley standards.   Please refer to Figure 4-4 

Trails and Open Space Plan. 
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Trails will provide connections through the central open space area and 

will branch off east and west along this north-south open space area, with 

additional trails connecting to neighborhood streets, and other trails. All 

the trails will loop throughout the Ironwood Village project and allows 

pedestrian connections to the park and the proposed City Trails north, 

east and west of the site. The trails will be built per City of Moreno Valley 

Standards. Please refer to Figure 4-4 Trails and Open Space Plan & Figure 

4-5 Conceptual Trails Section. 

 

i. Trail Head 

A Trail Head will be located within lot ”M”, adjacent to the corner 

of Oliver Street and Ironwood Avenue, parking will be on-street 

parking along Oliver Street. The Trail Head may include but is not 

limited to the following amenities:  bench seating, covered picnic 

area, trash/recycling receptacles, dog station, water fountain, 

hitching post, horse watering station and/or exercise equipment. 

The actual Trail Head amenities will be decided at time of buildout 

by the builder with approval from the City of Moreno Valley. 

Please refer to Figure 4—8 Conceptual Trail Head.   

 

ii. Ironwood Avenue Trail Connections 

There are two (2) Trail connections to Ironwood Avenue from 

Street “A” within the Ironwood Village project. The first trail 

connection is located between lots 13 & 14 and is a part of lot “K”, 

this trail will cross the water basin with a bridge and a pedestrian 

walkway. The design and materials of the bridge will be 

determined at time of buildout by the builder with approval from 

City of Moreno Valley.  The second trail connection is located 

between lots 5 & 6 and crosses between lot “K” and lot “M”.  The 

trail connections will be pedestrian walkways that will allow direct 

access from the project interior to the exterior trails along Ironwood 

Avenue. One of the trail connections bulbs/flares out on the 

Ironwood Avenue end of the connection, allowing room for 

enhanced landscaping and, seating areas and/or other amenities. 

Each of these trail connections may include but is not limited to the 

following amenities:  bench seating, trash/recycling receptacles, 

dog station, shade structure and/or water fountain. The actual 

Trail Connection amenities will be decided at time of buildout by 
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the builder with approval from the City of Moreno Valley. Please 

refer to Figure 4--9 Trails Connectivity and Figure 4-10 Ironwood 

Pedestrian Connections.   

 

All landscaping within Ironwood Village shall comply with the City of 

Moreno Valley’s Landscape and Irrigation Standards Section 9.17.030 of 

the Municipal Code.  

 
d. Hillside Nature Area  

The hillside nature / open space areas are to be left undeveloped or 

minimally developed on the northwest and northeastern areas along the 

northern most project boundaries as shown on TTM 31007. Please refer to 

Figure 4-4 Trails and Open Space Plan .These areas will be conserved as 

natural open space to help preserve the scenic views of the hillsides from 

the City of Moreno Valley. These areas will not be landscaped and/or 

watered the area will be maintained as is, unless otherwise required by 

the City of Moreno Valley. The hillside nature / open space areas creates a 

“natural” transition between the developed and undeveloped areas and, 

may include the fuel modification vegetation clearance zone and/or fire 

access/trail. The hillside areas will help to buffer and transition the project 

from the surrounding land uses to the proposed Ironwood Village 

community. Preserving the hillside areas for scenic and transitional 

reasons allows for some of the natural rock outcroppings as well as the 

existing off-site trails to remain intact.  

 
e. Open Space   

The Ironwood Village open space areas that are not to remain as natural 

vegetation will be planted as appropriate to the project’s climate. The 

landscaping shall be where appropriate drought tolerant or native plants 

and utilize water-conserving equipment including the installation of 

bubblers, drip systems, low volume sprays and/or smart irrigation 

controls when feasible. No detailed plant palettes have been proposed 

within this document due to the currently evolving nature of the water 

conservation measures in the State of California. All landscaping within 

Ironwood Village shall comply with the City of Moreno Valley’s Landscape 

and Irrigation Standards Section 9.17.030 of the Municipal Code.  

 

1.l

Packet Pg. 333

A
tt

ac
h

m
en

t:
 Ir

o
n

w
o

o
d

 V
ill

ag
e 

D
es

ig
n

 G
u

id
el

in
es

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Ironwood Village 

City of Moreno Valley / Design Guidelines Tract 37001 / January 2017 Page 32 

 

Landscaping shall consist predominately of plant materials that include 

water efficient “drought tolerant” and native plants. Landscape areas shall 

be designed to promote water retention and allow runoff from impervious 

surfaces. Hardscape areas are recommended to be constructed with 

pervious surfaces where feasible to reduce run off and allow water 

percolation. Please refer to Figure 4-4 Trails and Open Space Plan. 

 
 

f. Park   
The Ironwood Village park is located centrally within to the project, 

allowing residents to walk to the park safely using the project wide inter-

looping trails system. The park may include but not limited to: bench 

seating, an open play area, Bocce ball courts, ½ court basketball, volleyball 

court, exercise equipment, picnic area and/or a tot lot “children’s play 

equipment”. The actual park amenities will be decided at time of buildout 

by the builder with approval from the City of Moreno Valley. Please refer 

to Figure 4--6 Conceptual Park Plan.   

 

The park areas will be planted as appropriate to the project’s climate. The 

landscaping shall be where appropriate drought tolerant and utilize 

water-conserving equipment including the installation of bubblers, drip 

systems, low volume sprays and/or smart irrigation controls when 

feasible. No detailed plant palettes have been proposed within this 

document due to the currently evolving nature of the water conservation 

measures in the State of California. All landscaping within Ironwood 

Village shall comply with the City of Moreno Valley’s Landscape and 

Irrigation Standards Section 9.17.030 of the Municipal Code.  

 

Landscaping shall consist predominately of plant materials that include 

water efficient “drought tolerant” native plants. Landscape areas shall be 

designed to promote water retention and allow runoff from impervious 

surfaces. Hardscape areas are recommended to be constructed with 

pervious surfaces where feasible to reduce run off and allow water 

percolation.   
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g. Basins 
The basins within Ironwood Village community are located along the 

southern edge of the project site. The basins will not only provide a 

necessary job for retaining water on-site to prevent run-off, they also 

provide a transition and visual buffer to the existing residences south of 

Ironwood Avenue. The basins make the transition softer and more 

visually appealing by having landscaping and open space, instead of 

walls and roof tops. The basins will be planted as appropriate to the 

project’s climate. The landscaping shall be where appropriate drought 

tolerant and utilize water-conserving equipment including the installation 

of bubblers, drip systems, low volume sprays and/or smart irrigation 

controls when feasible. No detailed plant palettes have been proposed 

within this document due to the currently evolving nature of the water 

conservation measures in the State of California. All landscaping within 

Ironwood Village shall comply with the City of Moreno Valley’s Landscape 

and Irrigation Standards Section 9.17.030 of the Municipal Code.  

 

Landscaping shall consist predominately of plant materials that include 

water efficient “drought tolerant” native plants. Landscape areas shall be 

designed to promote water retention and allow runoff from impervious 

surfaces. Hardscape areas are recommended to be constructed with 

pervious surfaces where feasible to reduce run off and allow water 

percolation. Please refer to Figure 4-- 7 Typical Basin Section. 
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Ironwood Village
Site Location Map

Figure 1-1
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Ironwood Village
Conceptual Land Use Plan

Figure 1-2
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Maintenance Responsibility 
Plan the final plan will be 
provided at time of 
construction and approved 
by the City of Moreno 
Valley.
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Ironwood Village
Maintenance Responsibility Plan

Figure 4-1
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Ironwood Village
Preliminary Wall / Fence Plan

Figure 4-2
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Ironwood Village
Conceptual Wall & Fencing

Figure 4-3Perimeter Wall

View Wall

Neighborhood Wall

6” x 8” x 16”
Split Face CMU

2’

14” 
Concrete Cap

Stucco Over
6” x 8” x 16” 

Regular CMU

2” 
Cap Block

1’  2 “

6’ 7’  2”

4” Square
Tubular Steel Post

2’

1  1/2 ” Square 
Tubular Steel Rail

2” 
Cap Block

1” Square
Tubular Steel  

Pickets

Stucco Over
6” x 8” x 16” 

Regular CMU

1’  2 “

4’ 7’  2”

2’

2’

6’

2” 
Cap Block

4” x 8” x 16” 
Regular CMU

Vinyl Privacy Fence

Vinyl 3-Rail Fence

7 “

4’  4” 5’  6”

11”
5’  3”

7 “

Domed
Cap 2” x 7” Top & Bottom 

Vinyl Rails 5” x 5”
Vinyl Post

6” Vinyl
Tongue &

Groove

11”

12 1/2”

Post
Cap5” x 5”

Vinyl Post

1 1/2” x 5 1/2 “
Or

2” x 6”
Vinyl Ribbed Rails

Color: Tan or White

Color: Tan or White

5’ 4” 5’  10”

4”

2 ”

1 1/2” 
Square Steel Tubing
Top & Bottom Rail

5/8”  Square
Steel Tubing Pickets

@4 1/2” OC

1 1/2”  Square
Steel Tubing Posts

@ 6’ OC Max.

4”  Square 
Steel Tubing

Posts @ PL corners

Newel Post
Ball

View Fence 3-Cable & Post Fence

4’  
 1’

         1’

 1’
         1’

Galvanized Post

1/4” Galvanized 
Cable

5/16” Turnbuckle
with 4 -1/2” Adjustment

1/4” Eye Bolts in 3/8” 
Drilled Holes, Peen Ends 

of Bolts 

Note: 3 Cable & Post: 
To Be Constructed Per 
City of Moreno Valley 
Standard MVGF-616-0 or 
Current Standard at Time 

Perimeter Wall
6” x 8” x 16”

Split Face CMU
2’

14” 
Concrete Cap

6” x 8” x 16” 
Split Face CMU

2” 
Cap Block

1’  2 “

6’ 7’  2”

View Wall
4” Square

Tubular Steel Post
2’

1  1/2 ” Square 
Tubular Steel Rail

2” 
Cap Block

1” Square
Tubular Steel  

Pickets

6” x 8” x 16” 
Split Face CMU

1’  2 “

4’ 7’  2”

2’

    
Note: Perimeter and View Walls - May be Split Face CMU, or Stucco over Regular CMU.

The Wall materials will be determined at time of contstruction with approval by the City of Moreno Valley.
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and Open Space Plan for Iron-
wood Village  the actual Trails 
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time of construction with 
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Valley.
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Ironwood Village
Trails and Open Space Plan

Figure 4-4
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Note: This is for Illustrative 
purposes, of the interior Trail 
Section for Ironwood Village  
the actual Trails may differ at 
time of construction with 
approval by the City of Moreno 
Valley.

8’ - 11’
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Ironwood Village
Conceptual Trail Section

Figure 4-5
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Note: This is a Conceuptual Park Plan for Ironwood Village  the 
actual Park may differ at time of construction with approval by the 
City of Moreno Valley.

The photos are samples of the
amenities that could be included
in the Park area. The actual 
design / style  and location 
of the amenities may change, other
amenities could be used in-lieu of 
those indicated in this exhibit.

Bike Rack

Covered
Picnic Table

Childrens
Play Area

BBQ & Picnic Area 1/2 Court Basketball

Volleyball Court

PARK

City of Moreno Valley / Design Guidelines Tract 37001 / January  2017

Ironwood Village
Conceptual Park Plan

Figure 4-6
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Ironwood Village
Trails and Basin Sections

Figure 4-7

Note: 
These are typical Sections for the trails and the basins 
the final plans will be provided at time of construction 
and approved by the City of Moreno Valley.
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Note: This is a conceptual Trail Head Plan for Ironwood Village  the actual Trail Head may differ at time of 
construction with approval by the City of Moreno Valley. 
Photo Samples are for Illustrative Purposes, the actual amenities  and locations may vary.
All parking for the Trail Head will be on-street parking along Oliver Street.

O
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 S
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ee

t

Bike Rack

Hitching Post & Picnic Area

Bench Seating

Drinking Fountain

Shaded Picnic Area

The photos are samples of the
amenities that could be included
in the Trail Head area. The actual 
design / style  and location 
of the amenities may change, other
amenities could be used in-lieu of 
those indicated in this exhibit.

TRAIL HEAD
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Ironwood Village
Conceptual Trail Head

Figure 4-8
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Note: This is a conceptual Trails  
Connectivity  for Ironwood 
Village  the actual Trail Connec-
tivity may differ at time of 
construction with approval by 
the City of Moreno Valley.
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Ironwood Village
Trails Connectivity

Figure 4-9
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Note: These are conceptual amenities for the Ironwood Pedestrian Connections, the actual amenities may 
differ at time of construction with approval by the City of Moreno Valley. 
Photo Samples are for Illustrative Purposes, the actual amenities  and locations may vary.

Bike Rack Bench Seating Drinking Fountain

The photos are samples of the
amenities that could be included
at the Ironwood Pedestrian Connections.
The actual design / style  and location 
of the amenities may change, other
amenities could be used in-lieu of 
those indicated in this exhibit.

Dog Station
Trash/Recycling

 Containers

Ironwood Avenue

Street “A”

Pedestrian Bridge
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Ironwood Village
Ironwood Pedestrian Connections

Figure 4-10
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Ironwood Residential Project IS-1 ESA PCR 
Initial Study November 2016 

ENVIRONMENTAL CHECKLIST FORM 
 

1. Project title: Ironwood Residential Project 

2. Lead agency name and address:  City of Moreno Valley 
14177 Frederick Street 

  Moreno Valley, CA 92553 

3. Contact person and phone number:   Claudia Manrique, Associate Planner: (951) 
413-3225  

4. Project location: The approximately 75-acre project site does not have a physical 
address but is located within the City of Moreno Valley and is bound by Ironwood 
Avenue on the south, Nason Street on the west, Oliver Street on the east, and vacant land 
within the San Timoteo Badlands to the north. The rectangular-shaped site consists of a 
single parcel (APN 473-160-004-5). The site is currently undeveloped and supports a mix 
of native, non-native and ruderal (i.e., weedy) vegetation, and the site also contains a 
number of unimproved roads/trails that traverse the property. Elevations on-site range 
from approximately 1,840 feet above mean sea level (MSL) to 1,980 feet above MSL. 

5. Project sponsor’s name and address:    Global Investments and Development, LLC 
3470 Wilshire Boulevard, Suite 1020 
Los Angeles, California 90010 
Contact: Joseph Rivani, Principal 
(p) (213) 365-0005   
e-mail: jrivani@gidllco.com  
 

6. General plan designation: R2 (Residential – 2 units per acre max) and HR (Hillside 
Residential) 

7. Zoning: RA2 (Residential Agriculture – 2 units per acre max) and HR (Hillside 
 Residential) 

8. Description of project: (Describe the whole action involved, including but not 
limited to later phases of the project, and any secondary, support, or off-site 
features necessary for its implementation. Attach additional sheets if necessary.) 

The proposed project consists of the development of a 181-unit single-family residential 
subdivision with lot sizes ranging from 7,200 square feet to over 17,200 square feet on 
the approximately 75-acre property. The project would also provide public and private 
open space, private recreational facilities (on-site park), public and private trails, public 
and private streets, on- and off-site utility improvements (including off-site water 
distribution pipelines), and stormwater detention basins and water quality features. 
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Environmental Checklist Form 

Ironwood Residential Project IS-2 ESA PCR 
Initial Study November 2016 

9. Surrounding land uses and setting: Briefly describe the project’s surroundings: 

Surrounding land uses include low density single-family residential development to the 
west and south of the site, which are zoned R1 and R2, respectively. To the east of the 
project site is vacant land to the east of Oliver Street, which is zoned RA2 similar to the 
project site, and to the north of the project site is vacant land zoned HR and RA2 within 
the foothills of the San Timoteo Badlands.  

10. Other public agencies whose approval is required (e.g., permits, financing approval, 
or participation agreement.) 

The discretionary actions for the project may include, but are not limited to, the 
following: General Construction Permit and Section 401 Water Quality Certification 
from the Regional Water Quality Control Board (RWQCB); Section 404 Permit (U.S. 
Army Corps of Engineers); Section 1602 Streambed Alteration Agreement (CDFW); 
grading, excavation, foundation, and/or associated building permits, as required; and 
other permits and approvals by other agencies as deemed necessary. 

PURPOSE OF THE INITIAL STUDY 

The Ironwood Residential Project is analyzed in this Initial Study/Mitigated Negative Declaration 
(IS/MND) in accordance with the California Environmental Quality Act (CEQA) to determine if 
approval of the proposed project would have a significant impact on the environment. This 
IS/MND has been prepared pursuant to the requirements of CEQA, under Public Resources Code 
21000-21177, of the State CEQA Guidelines (California Code of Regulations, Title 14, Division 
6, Chapter 3, Sections 15000-15387) and under the guidance of the City of Moreno Valley. The 
City of Moreno Valley is the Lead Agency under CEQA and is responsible for preparing the 
IS/MND for the proposed project.  

ENVIRONMENTAL FACTORS POTENTIALLY 
AFFECTED: 

The environmental factors checked below would be potentially affected by this project, involving 
at least one impact that is a “Potentially Significant Impact” as indicated by the checklist on the 
following pages. 

 Aesthetics  Agriculture and Forestry Resources  Air Quality 

 Biological Resources  Cultural Resources  Geology/Soils 

 Greenhouse Gas Emissions  Hazards/Hazardous Materials  Hydrology/Water Quality 

 Land Use/Planning  Mineral Resources  Noise 

 Population/Housing  Public Services  Recreation 

 Transportation/Traffic  Utilities and Service Systems  
Mandatory Findings of 
Significance 
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Environmental Checklist Form 

Ironwood Residential Project IS-4 ESA PCR 
Initial Study November 2016 

• “Less Than Significant Impact” applies where the project creates no significant impacts, 
only Less Than Significant impacts. 

• “No Impact” applies where a project does not create an impact in that category. A “No 
Impact” answer is adequately supported if the referenced information sources show that the 
impact simply does not apply to projects like the one proposed (e.g., the project falls 
outside of a fault rupture zone). A “No Impact” answer should be explained where it is 
based on project-specific factors as well as general standards (e.g., the project will not 
expose sensitive receptors to pollutants, based on a project-specific screening analysis). 
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Environmental Checklist Form 

Ironwood Residential Project IS-5 ESA PCR 
Initial Study November 2016 

Issues: Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

I. AESTHETICS – Would the project:     

a) Have a substantial adverse effect on a scenic vista?     

b) Substantially damage scenic resources, including, but not 
limited to, trees, rock outcroppings, and historic buildings within a 
state scenic highway? 

    

c) Substantially degrade the existing visual character or quality 
of the site and its surroundings? 

    

d) Create a new source of substantial light or glare which would 
adversely affect day or nighttime views in the area? 

    

II. AGRICULTURE AND FORESTRY RESOURCES – In 
determining whether impacts to agricultural resources are 
significant environmental effects, lead agencies may refer to the 
California Agricultural Land Evaluation and Site Assessment Model 
(1997) prepared by the California Department of Conservation as 
an optional model to use in assessing impacts on agriculture and 
farmland. In determining whether impacts to forest resources, 
including timberland, are significant environmental effects, lead 
agencies may refer to information compiled by the California 
Department of Forestry and Fire protection regarding the state’s 
inventory of forest land, including the Forest and Range 
Assessment of and the Forest Legacy Assessment Project; and 
forest carbon measurements methodology provided in Forest 
Protocols adopted by the California Air Resources Board. Would 
the project:: 

    

a) Convert Prime Farmland, Unique Farmland, or Farmland of 
Statewide Importance (Farmland), as shown on the maps prepared 
pursuant to the Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural use? 

    

b) Conflict with existing zoning for agricultural use, or a 
Williamson Act contract? 

    

c) Conflict with existing zoning for, or cause rezoning of, forest 
land (as defined in Public Resources Code Section 1220(g)), 
timberland (as defined by Public Resources Code section 4526), or 
timberland zoned Timberland Production (as defined by 
Government Code Section 51104(g))? 

    

d) Result in the loss of forest land or conversion of forest land 
to non-forest use? 

    

e) Involve other changes in the existing environment which, due 
to their location or nature, could result in conversion of Farmland, 
to non-agricultural use? 
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Environmental Checklist Form 

Ironwood Residential Project IS-6 ESA PCR 
Initial Study November 2016 

Issues:  Potentially 
Significant 
Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 
Impact 

No 
Impact 

III. AIR QUALITY – Where available, the significance criteria 
established by the applicable air quality management or air 
pollution control district may be relied upon to make the following 
determinations. Would the project: 

    

a) Conflict with or obstruct implementation of the applicable air 
quality plan? 

    

b) Violate any air quality standard or contribute substantially to 
an existing or projected air quality violation? 

    

c) Result in a cumulatively considerable net increase of any 
criteria pollutant for which the project region is non-attainment 
under an applicable federal or state ambient air quality standard 
(including releasing emissions which exceed quantitative 
thresholds for ozone precursors)? 

    

d) Expose sensitive receptors to substantial pollutant 
concentrations? 

    

e) Create objectionable odors affecting a substantial number of 
people? 

    

IV. BIOLOGICAL RESOURCES – Would the project:     

a) Have a substantial adverse effect, either directly or through 
habitat modifications, on any species identified as a candidate, 
sensitive, or special status species in local or regional plans, 
policies, or regulations, or by the California Department of Fish and 
Game or U.S. Fish and Wildlife Service? 

    

b) Have a substantial adverse effect on any riparian habitat or 
other sensitive natural community identified in local or regional 
plans, policies, regulations or by the California Department of Fish 
and Game or US Fish and Wildlife Service? 

    

c) Have a substantial adverse effect on federally protected 
wetlands as defined by Section 404 of the Clean Water Act 
(including, but not limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological interruption, or other 
means? 

    

d) Interfere substantially with the movement of any native 
resident or migratory fish or wildlife species or with established 
native resident or migratory wildlife corridors, or impede the use of 
native nursery sites? 

    

e) Conflict with any local policies or ordinances protecting 
biological resources, such as a tree preservation policy or 
ordinance? 

    

f) Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community Conservation Plan, or other 
approved local, regional, or state habitat conservation plan? 
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Environmental Checklist Form 

Ironwood Residential Project IS-7 ESA PCR 
Initial Study November 2016 

Issues: Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

V. CULTURAL RESOURCES – Would the project:     

a) Cause a substantial adverse change in the significance of a 
historical resource as defined in §15064.5? 

    

b) Cause a substantial adverse change in the significance of an 
archaeological resource pursuant to §15064.5? 

    

c) Directly or indirectly destroy a unique paleontological 
resource or site or unique geologic feature? 

    

d) Disturb any human remains, including those interred outside 
of formal cemeteries? 

    

VI. GEOLOGY AND SOILS – Would the project:     

a) Expose people or structures to potential substantial adverse 
effects, including the risk of loss, injury, or death involving: 

    

i) Rupture of a known earthquake fault, as delineated on the 
most recent Alquist-Priolo Earthquake Fault Zoning Map issued by 
the State Geologist for the area or based on other substantial 
evidence of a known fault? Refer to Division of Mines and Geology 
Special Publication 42. 

    

ii) Strong seismic ground shaking?     

iii) Seismic-related ground failure, including liquefaction?     

iv) Landslides?     

b) Result in substantial soil erosion or the loss of topsoil?     

c) Be located on a geologic unit or soil that is unstable, or that 
would become unstable as a result of the project, and potentially 
result in on- or off-site landslide, lateral spreading, subsidence, 
liquefaction or collapse? 

    

d) Be located on expansive soil, as defined in Table 18-1-B of 
the Uniform Building Code (1994), creating substantial risks to life 
or property? 

    

e) Have soils incapable of adequately supporting the use of 
septic tanks or alternative waste water disposal systems where 
sewers are not available for the disposal of waste water? 
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Environmental Checklist Form 

Ironwood Residential Project IS-8 ESA PCR 
Initial Study November 2016 

Issues: Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

VII. GREENHOUSE GAS EMISSIONS – Would the Project:     

a) Generate greenhouse gas emissions, either directly or 
indirectly, that may have a significant impact on the environment, 
based on any applicable threshold of significance? 

    

b) Conflict with any applicable plan, policy or regulation of an 
agency adopted for the purpose of reducing the emissions of 
greenhouse gases? 

    

VIII. HAZARDS AND HAZARDOUS MATERIALS – 

Would the project: 

    

a) Create a significant hazard to the public or the environment 
through the routine transport, use, or disposal of hazardous 
materials? 

    

b) Create a significant hazard to the public or the environment 
through reasonably foreseeable upset and accident conditions 
involving the release of hazardous materials into the environment? 

    

c) Emit hazardous emissions or handle hazardous or acutely 
hazardous materials, substances, or waste within one-quarter mile 
of an existing or proposed school? 

    

d) Be located on a site which is included on a list of hazardous 
materials sites compiled pursuant to Government Code Section 
65962.5 and, as a result, would it create a significant hazard to the 
public or the environment? 

    

e) For a project located within an airport land use plan or, 
where such a plan has not been adopted, within two miles of a 
public airport or public use airport, would the project result in a 
safety hazard for people residing or working in the project area? 

    

f) For a project within the vicinity of a private airstrip, would the 
project result in a safety hazard for people residing or working in 
the project area? 

    

g) Impair implementation of or physically interfere with an 
adopted emergency response plan or emergency evacuation plan? 

    

h) Expose people or structures to a significant risk of loss, injury 
or death involving wildland fires, including where wildlands are 
adjacent to urbanized areas or where residences are intermixed 
with wildlands? 
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Environmental Checklist Form 

Ironwood Residential Project IS-9 ESA PCR 
Initial Study November 2016 

Issues: Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

IX. HYDROLOGY AND WATER QUALITY – 

Would the project: 

    

a) Violate any water quality standards or waste discharge 
requirements? 

    

b) Substantially deplete groundwater supplies or interfere 
substantially with groundwater recharge such that there would be a 
net deficit in aquifer volume or a lowering of the local groundwater 
table level (e.g., the production rate of pre-existing nearby wells 
would drop to a level which would not support existing land uses or 
planned uses for which permits have been granted)? 

    

c) Substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream or 
river, in a manner which would result in substantial erosion or 
siltation on- or off-site? 

    

d) Substantially alter the existing drainage pattern of the site or 
area, including through the alternation of the course of a stream or 
river, or substantially increase the rate or amount of surface runoff 
in a manner which would result in flooding on- or off-site? 

    

e) Create or contribute runoff water which would exceed the 
capacity of existing or planned stormwater drainage systems or 
provide substantial additional sources of polluted runoff? 

    

f) Otherwise substantially degrade water quality?     

g) Place housing within a 100-year flood hazard area as 
mapped on a federal Flood Hazard Boundary or Flood Insurance 
Rate Map or other flood hazard delineation map? 

    

h) Place within a 100-year flood hazard area structures which 
would impede or redirect flood flows? 

    

i) Expose people or structures to a significant risk of loss, injury 
or death involving flooding, including flooding as a result of the 
failure of a levee or dam? 

    

j) Inundation by seiche, tsunami, or mudflow?     

X. LAND USE AND PLANNING – Would the project:     

a) Physically divide an established community?     

b) Conflict with any applicable land use plan, policy, or 
regulation of an agency with jurisdiction over the project (including, 
but not limited to the general plan, specific plan, local coastal 
program, or zoning ordinance) adopted for the purpose of avoiding 
or mitigating an environmental effect? 

    

1.m

Packet Pg. 364

A
tt

ac
h

m
en

t:
 In

it
ia

l S
tu

d
y 

&
 M

it
ig

at
ed

 N
eg

at
iv

e 
D

ec
la

ra
ti

o
n

 (
IS

 &
 M

N
D

) 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Environmental Checklist Form 

Ironwood Residential Project IS-10 ESA PCR 
Initial Study November 2016 

Issues: Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

c) Conflict with any applicable habitat conservation plan or 
natural community conservation plan? 

    

XI. MINERAL RESOURCES – Would the project:     

a) Result in the loss of availability of a known mineral resource 
that would be of value to the region and the residents of the state? 

    

b) Result in the loss of availability of a locally-important mineral 
resource recovery site delineated on a local general plan, specific 
plan or other land use plan? 

    

XII. NOISE – Would the project result in:     

a) Exposure of persons to or generation of noise level in excess 
of standards established in the local general plan or noise 
ordinance, or applicable standards of other agencies? 

    

b) Exposure of persons to or generation of excessive 
groundborne vibration or groundborne noise levels? 

    

c) A substantial permanent increase in ambient noise levels in 
the project vicinity above levels existing without the project? 

    

d) A substantial temporary or periodic increase in ambient noise 
levels in the project vicinity above levels existing without the 
project? 

    

e) For a project located within an airport land use plan or, 
where such a plan has not been adopted, within two miles of a 
public airport or public use airport, would the project expose people 
residing or working in the project area to excessive noise levels? 

    

f) For a project within the vicinity of a private airstrip, would the 
project expose people residing or working in the project area to 
excessive noise levels? 

    

XIII. POPULATION AND HOUSING – Would the project:     

a) Induce substantial population growth in an area, either 
directly (for example, by proposing new homes and businesses) or 
indirectly (for example, through extension of roads or other 
infrastructure)? 

    

b) Displace substantial numbers of existing housing, 
necessitating the construction of replacement housing elsewhere? 

    

c) Displace substantial numbers of people, necessitating the 
construction of replacement housing elsewhere? 
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Environmental Checklist Form 

Ironwood Residential Project IS-11 ESA PCR 
Initial Study November 2016 

Issues: Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

XIV. PUBLIC SERVICES     

a) Would the project result in substantial adverse physical 
impacts associated with the provision of new or physically altered 
governmental facilities, the need for new or physically altered 
governmental facilities, construction of which could cause 
significant environmental impacts, in order to maintain acceptable 
service ratios, response times or other performance objectives for 
any of the public services: 

    

Fire protection?     

Police protection?     

Schools?     

Parks?     

Other public facilities?     

XV. RECREATION     

a) Would the project increase the use of existing neighborhood 
and regional parks or other recreational facilities such that 
substantial physical deterioration of the facility would occur or be 
accelerated? 

    

b) Does the project include recreational facilities or require the 
construction or expansion of recreational facilities which might 
have an adverse physical effect on the environment? 

    

XVI. TRANSPORTATION/TRAFFIC – Would the project:     

a) Conflict with an applicable plan, ordinance or policy 
establishing measures of effectiveness for the performance of the 
circulation system, taking into account all modes of transportation 
including mass transit and non-motorized travel and relevant 
components of the circulation system, including but not limited to 
intersections, streets, highways and freeways, pedestrian and 
bicycle paths, and mass transit? 

    

b) Conflict with an applicable congestion management program, 
including, but not limited to, level of service standards and travel 
demand measures, or other standards established by the county 
congestion management agency for designated roads or 
highways? 

    

c) Result in a change in air traffic patterns, including either an 
increase in traffic levels or a change in location that results in 
substantial safety risks? 

    

d) Substantially increase hazards due to a design feature (e.g., 
sharp curves or dangerous intersections) or incompatible uses 
(e.g., farm equipment)? 

    

e) Result in inadequate emergency access?     
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Environmental Checklist Form 

Ironwood Residential Project IS-12 ESA PCR 
Initial Study November 2016 

Issues: Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

f) Conflict with adopted policies, plans, or programs regarding 
public transit, bicycle, or pedestrian facilities, or otherwise 
decrease the performance or safety of such facilities?? 

    

XVII. UTILITIES AND SERVICE SYSTEMS – Would the project:     

a) Exceed wastewater treatment requirements of the applicable 
Regional Water Quality Control Board? 

    

b) Require or result in the construction of new water or 
wastewater treatment facilities or expansion of existing facilities, 
the construction of which could cause significant environmental 
effects? 

    

c) Require or result in the construction of new storm water 
drainage facilities or expansion of existing facilities, the 
construction of which could cause significant environmental 
effects? 

    

d) Have sufficient water supplies available to serve the project 
from existing entitlements and resources, or are new or expanded 
entitlements needed? 

    

e) Result in a determination by the wastewater treatment 
provider which serves or may serve the project that it has adequate 
capacity to serve the project's projected demand in addition to the 
provider's existing commitments? 

    

f) Be served by a landfill with sufficient permitted capacity to 
accommodate the project's solid waste disposal needs? 

    

g) Comply with federal, state, and local statutes and regulations 
related to solid waste? 

    

XVIII. MANDATORY FINDINGS OF SIGNIFICANCE     

a) Does the project have the potential to degrade the quality of 
the environment, substantially reduce the habitat of a fish or wildlife 
species, cause a fish or wildlife population to drop below 
self-sustaining levels, threaten to eliminate a plant or animal 
community, reduce the number or restrict the range of a rare or 
endangered plant or animal or eliminate important examples of the 
major periods of California history or prehistory? 

    

b) Does the project have impacts that are individually limited, 
but cumulatively considerable? ("Cumulatively considerable" 
means that the incremental effects of a project are considerable 
when viewed in connection with the effects of past projects, the 
effects of other current projects, and the effects of probable future 
projects)? 

    

c) Does the project have environmental effects which will cause 
substantial adverse effects on human beings, either directly or 
indirectly? 
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Ironwood Residential Project A-1 ESA PCR 
Initial Study November 2016 

ATTACHMENT A - PROJECT DESCRIPTION 
A. Introduction 

Global Investment and Development, LLC (Project Applicant) is proposing a Tentative Tract 
Map (TTM No. 37001) to develop up to 181 single-family residential units on the approximately 
75-acre undeveloped Project site within the City of Moreno Valley, herein referred to as the 
Ironwood Village Project (the “Project” or “proposed Project”). The following describes the 
Project site location, existing site conditions, the proposed residential development and related 
improvements, anticipated construction schedule, and necessary discretionary approvals for the 
Project. 

B. Project Location and Surrounding Uses 

The approximately 75-acre Project site is located in the northeastern portion of City of Moreno 
Valley immediately northeast of the intersection of Ironwood Avenue and Nason Street, and 
bounded by Ironwood Avenue on the south, Nason Street on the west, Oliver Street on the east, 
and vacant land to the north. Figure A-1, Regional Location and Vicinity Map, illustrates the 
regional location and the local vicinity of the Project site, while Figure A-2, Aerial Photograph, 
provides an aerial view of the Project site with surrounding land uses indicated by land use type. 
The Project site is located immediately south of the foothills of the San Timoteo Badlands, and 
consists of one single-family residential designated parcel (APN 473-160-004-5). There is no 
street address associated with the property, which is currently vacant land, though several 
unimproved trails/dirt roads traverse the property which are oriented east-west and north-south.  

The Project site is designated for low-density residential uses (R2 residential uses up to 2 units 
per acre) per the City’s General Plan Land Use Map, and is zoned Residential Agriculture (RA2, 
up to 2 units per acre) and Hillside Residential (HR). As shown in Figure A-2, surrounding land 
uses near the site include single-family residential development to the west (R1 large-lot 
residential uses) and south (R2 residential uses up to 2 units per acre). To the east of the site is 
vacant land zoned for single-family residential uses (RA2 residential agriculture up to 2 units per 
acre), while vacant land zoned for single-family residential uses (RA2 and HR hillside residential 
uses).   

C. Existing Conditions 

Elevations on-site range from approximately 1,840 feet above mean sea level (MSL) in the south-
central portion of the site to approximately 1,980 feet above MSL in the northwestern portion of 
the site. From east to west across the property is a series of north-south-oriented ridges and 
alternating drainage gullies in the lower, southern portion of the property.  
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Ironwood Village Project

Figure A-1
Regional and Project Vicinity Map

SOURCE: ESRI Street Map, 2009.
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Figure A-2
Aerial Photograph and Surrounding Land Uses

SOURCE: Google Maps, 2015 (Aerial).
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Attachment A Project Description 

Ironwood Residential Project A-4 ESA PCR 
Initial Study November 2016 

The intervening ridges are generally about 5 to 10 feet higher in elevation them the adjacent 
drainage gullies. Rounded granitic outcrops are exposed in the northwestern and northeastern 
sections of the property. The overall surface gradient across the property is gently to moderately 
south or south-southeast. The Project site is undeveloped and supports a limited mix of native, 
non-native, and ruderal (i.e., weedy) vegetation. Although the majority of the site consists of 
ruderal and non-native vegetation, the site also supports a few small, isolated patches of native 
scrub habitats (e.g., lemonade berry scrub, purple sage scrub/California sagebrush scrub, and 
California sagebrush scrub). No blueline streams or drainages exist on-site.  

D. Description of the Proposed Project 

1. Project Summary 
The proposed Project would entail the construction of a new, 181-unit single-family residential 
development on the currently undeveloped approximately 75-acre Project site. Lot sizes for the 
proposed single-family homes would range from a minimum of 7,200 square feet to over 17,200 
square feet, with an average lot size of approximately 9,260 square feet. In order to accommodate 
the proposed density on the Project site, which is currently zoned RA2 with a density of up to two 
units per acre, the applicant is requesting a change of zone to R3 (single-family residential up to 3 
units per acre) on the western portion of the Project site, and R5 (single-family residential uses up 
to 5 units per acre) on the eastern portion of the site. Please see Figure A-3, Conceptual Land 
Use Plan, below, for an illustration of the proposed land use plan and associated residential 
densities on the Project site. As such, the residential density would be lower on the western side 
of the Project site, to the west of a proposed open space and recreation corridor that would bisect 
the property in a north-south orientation, while higher density development would be located east 
of the of this corridor. The shift in density is intended to serve a transition between existing lower 
density R1 residential uses immediately to the west of the Project site across Nason Street and 
existing R2 residential uses to the south and farther to the east across Moreno Beach Drive, as 
well as R2 or potentially higher density residential uses immediately to the east of the Project site. 
As illustrated below in Figure A-4, Project site Plan, the proposed Tentative Tract Map (TTM 
No. 37001) for the Project would subdivide the property into 181 for-sale residential lots as well 
as a number of lettered lots for open space, recreation, private recreational facilities, stormwater 
detention facilities, utility easements, trails, and a “buffer lot” at the southeast corner of the 
property.  

The proposed Project is proposed to be implemented in accordance with the Ironwood Village 
Design Guidelines (Design Guidelines), which would serve as a guide for implementation of the 
residential development. The Design Guidelines include site development regulations in order to 
provide cohesive design throughout the Ironwood Village Project. Creating a diversity of housing 
choices not available with a typical tract map, the proposed Project is intended to encourage a 
range of housing alternatives with a variety of lot sizes intermixed with trails, a park, open space 
areas and water quality features.  
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Ironwood Village Project

Figure A-3
Conceptual Land Use Plan

SOURCE: KTGY Group, Inc., 2016
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Ironwood Village Project

Figure A-4
Project Site Plan

SOURCE: Anderson Consulting Engineers, Inc., 2016
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Attachment A Project Description 

Ironwood Residential Project A-7 ESA PCR 
Initial Study November 2016 

The development standards included in the Design Guidelines require a quality mix of products, 
while creating walkable neighborhood with access to trails and other outdoor recreation and open 
space opportunities. The Ironwood Village Project would conserve the northwestern hillside areas 
of the Project site and would not build any physical improvements in that area. The proposed 
Project is designed to respect the existing topography, maintain rock outcroppings where feasible 
and provide a transition into the hillside areas.  

2. Site Design and Architectural Theme 

a. Site Design 

The Ironwood Village Project is intended to provide a buffer with the appropriate use of natural 
open space, landscaping, trails, right-of-ways and fire access creating a pleasing visual transition 
between the existing rural residential uses, while providing for a suburban life-style in a 
cohesively planned “private” non-gated community with amenities not commonly found in 
typical subdivisions. This Project is intended for the development of lots a bit larger than typical 
single family residences at a maximum allowable density of three (3) dwelling units per acre on 
the western portion of the site and five units per acre on the eastern portion.  

The proposed Ironwood Village Project anticipates 181 units on approximately 38.5 acres, along 
with approximately twenty-nine point four (29.4) acres of open space, and an additional 10.3 
acres of natural open space (i.e. hillsides and rock outcroppings) with a mix of lot sizes ranging 
from 10,000 square feet minimum (on the western portion of the site) down to 7,200 square feet 
minimum (on the eastern portion of the site) lot sizes. Architecture for the Ironwood Village 
Project reflects the diversity of architectural styles found throughout California.   

b. Architectural Design 

The Ironwood Village Architectural Design Guidelines are intended to allow ultimate flexibility 
to the builder and are purely illustrative in character for the final buildout. The Design Guidelines 
provide the builder with a palette of options of design features and elements to be mixed and 
matched to create a comprehensive Project that has continuity of design throughout, but is not 
monotonous or repetitive. The actual detailed architectural design elements and details that will 
be used within the Ironwood Village community will be decided at time of buildout by the 
developer with approval by the City of Moreno Valley. While these design guidelines suggest 
architectural styles, the styles utilized should be authentic and distinct. Traditional styles typically 
have defining features that should be consistently implemented throughout the Ironwood Village 
development. The Design Guidelines allow for updated styles as long as the defining features can 
be identified and applied to the floor plans. The Design Guidelines allow for five different styles 
of architecture, including Monterey, Spanish Colonial, Santa Barbara, Napa, and Tuscan.  
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Attachment A Project Description 

Ironwood Residential Project A-8 ESA PCR 
Initial Study November 2016 

3. Circulation and Access 

a. Project site Access 

Vehicular access to the Project site is currently and would continue to be provided via Ironwood 
Avenue, Nason Street, and Oliver Street. As shown in Figure A-4 above, the primary driveway 
for the Project site would be located on Ironwood Avenue about mid-block between Nason Street 
and Oliver Street, immediately opposite from and north of Lantz Lane. Secondary site access 
would be provided by driveways on both Nason Street and Oliver Street just north of Ironwood 
Avenue. 

b. On-Site Circulation 

The internal streets within the “private” non-gated Ironwood Village community propose using 
privately maintained streets within the Project interior. The private roadway section is based on 
the City-Standard Street width of 36 feet from curb face to curb face. However, in order to 
maintain a unique feel to the community, the typical parkway landscape would be replaced with a 
dedicated, HOA-maintained, eight-foot lettered landscape lot containing a four-foot-wide 
concrete sidewalk along a single side of the roadway (see Figure A-5, Trails and Open Space 
Plan, below for an illustration of the proposed sidewalk location). The other side of the private 
road would have homeowner maintain yards to the back of the curb. The roadway section, 
including curb face, would be dedicated to, and maintained by, the Ironwood Village HOA. 
Separate easements for utilities would also be dedicated, as necessary, to provide proper services 
to the “private” non-gated community.  

4. Open Space and Recreation 

a. Open Space 

(1) Natural Open Space 
As noted above, the hillside natural open space areas would be left undeveloped or minimally 
developed on the northwest and northeastern areas along the northern most Project boundaries as 
shown on the Tract Map 31007. Please refer to Figure A-5 for an illustration of areas to be 
preserved as open space. These areas would be conserved as natural open space to help preserve 
the scenic views of the hillsides from the City of Moreno Valley. These areas would not be 
landscaped and/or watered the area would be maintained as is, unless otherwise required by the 
City of Moreno Valley. The hillside natural open space areas create a “natural” transition between 
the developed and undeveloped areas, and may include the fuel modification vegetation clearance 
zone and/or fire access or trails. The hillside areas would also help to buffer and transition the 
Project from the surrounding land uses. Preserving the hillside areas for scenic and transitional 
reasons allows for some of the natural rock outcroppings as well as the existing off-site trails to 
remain intact. 
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Ironwood Village Project

Figure A-5
Trails and Open Space Plan

SOURCE: KTGY Group, Inc., 2016
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Attachment A Project Description 

Ironwood Residential Project A-10 ESA PCR 
Initial Study November 2016 

(2) Community Open Space 
The Ironwood Village open space areas that are not to remain as natural vegetation would be 
planted as appropriate to the Project’s climate. The landscaping shall be where appropriate 
drought tolerant or native plants and utilize water-conserving equipment including the installation 
of bubblers, drip systems, low volume sprays and/or smart irrigation controls when feasible. No 
detailed plant palettes have been proposed within this document due to the currently evolving 
nature of the water conservation measures in the State of California. All landscaping within 
Ironwood Village shall comply with the City of Moreno Valley’s Landscape and Irrigation 
Standards Section 9.17.030 of the Municipal Code. Landscaping shall consist predominately of 
plant materials that include water efficient “drought tolerant” and native plants. Landscape areas 
shall be designed to promote water retention and allow runoff from impervious surfaces. 
Hardscape areas are recommended to be constructed with pervious surfaces where feasible to 
reduce run off and allow water percolation. Please also refer to Figure A-5. 

b. Proposed Park 

The Ironwood Village Park, which would be a private facility for exclusive use by Ironwood 
Village residents, would be located centrally within the projects site allowing residents to walk to 
the park safely using the Project-wide interconnected trails system. The park may include but is 
not limited to the following features and amenities: bench seating, an open play area, Bocce ball 
courts, picnic area and a tot lot “children’s play equipment”. The actual park amenities would be 
decided at time of buildout by the developer with approval from the City of Moreno Valley. 
Please refer to Figure A-6, Conceptual Park Plan, for a conceptual illustration of the proposed 
on-site park. 

The park areas would be planted as appropriate to the Project’s climate. The landscaping shall be 
where appropriate drought tolerant and utilize water-conserving equipment including the 
installation of bubblers, drip systems, low volume sprays and/or smart irrigation controls when 
feasible. Landscaping and water conservation features would be incorporated into the park as 
required by the City of Moreno Valley, as noted above. 

c. Trails 

The proposed Project would include multi-use trails that would interconnect the Ironwood Village 
Project neighborhoods to the interior open spaces and on-site park, as well as to the future City of 
Moreno Valley’s off-site trails system, as illustrated below in Figure A-7, Trail Connection Map. 
There would be “nodes of interest” located along the central trail that leads from north to south to 
and from the proposed neighborhood park. There would also be trail connections onto the central 
trail from trails leading off the adjacent cul-de-sacs. The central trail would provide areas to rest 
and enjoy the outdoors within walking distance of on-site residents’ homes. The combination of 
trails and fire access located to the rear of the houses on the northern portion of the development 
are to be a minimum of 20 to 24 feet wide per City of Moreno Valley standards.  
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Ironwood Village Project

Figure A-6
Conceptual Park Plan

SOURCE: KTGY Group, Inc., 2016
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Ironwood Village Project

Figure A-7
Trail Connection Map

SOURCE: KTGY Group, Inc., 2016
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Attachment A Project Description 

Ironwood Residential Project A-13 ESA PCR 
Initial Study November 2016 

Trails would provide connections through the central open space area and would branch off east 
and west along the north-south-oriented open space area, with additional trails connecting to 
neighborhood streets, as well as other off-site trails. All the trails would loop throughout the 
Ironwood Village Project, which would allow pedestrian connections to the park and the 
proposed City Trails to the north, east and west of the Project site. The trails would be built per 
City of Moreno Valley Standards. Please refer Figure A-8, Conceptual Trail Section, below for 
an illustration of proposed trail design. 

5. Landscaping 

a. Landscape Concept 

The conceptual landscape and planting design provides the identity to the Ironwood Village 
community that at time of buildout the developer shall comply with the City of Moreno Valley’s 
Landscape and Irrigation Standards Section 9.17.030 of the Municipal Code. The plant palette for 
Ironwood Village would be appropriate to the Project’s climate. The landscaping shall be where 
appropriate drought tolerant/native vegetation and utilize water-conserving equipment including 
the installation of bubblers, drip systems, low volume sprays and/or smart irrigation controls 
when feasible. The landscape areas shall also be designed to promote water retention and allow 
runoff from impervious surfaces to permeable areas. Hardscape areas are recommended to be 
constructed with pervious surfaces where feasible to reduce run off and allow water percolation. 

The landscape plan incorporates the water retention/detention/ water quality basins as well as the 
hillside areas that are to be conserved and the fuel modification areas as shown on TTM 37001. 
Project open space, fuel modification area, interior streets, interior trails and park would be 
maintained by the Ironwood Village Home Owners Association (HOA), this is a “private” non-
gated Community. In addition, there are exterior multi-use trails along the roadways adjacent to 
the Project, connecting to future City of Moreno Valley Proposed off-site trails; these would be 
maintained by the City of Moreno Valley. The drainages would be maintained by the City of 
Moreno Valley, however the water basins would be jointly maintained by the Ironwood Village 
HOA (landscaping) and the City of Moreno Valley (structures/water quality). Please refer to 
Figure A-9, Maintenance Responsibility, below. The actual detailed landscape design and 
placement that would be used within the Ironwood Village community would be decided at time 
of buildout by the developer with approval by the City of Moreno Valley. As noted previously, 
all landscaping within Ironwood Village shall comply with the City of Moreno Valley’s 
Landscape and Irrigation Standards Section 9.17.030 of the Municipal Code. 

b. Fuel Modification 

On the north side of the Ironwood Village community are fuel modification zone areas. The 
removal and or preservation of plants/trees would be subject to review and approval by the City’s 
fuel management officer. Maintenance of the fuel modification zone would be the responsibility 
of the Ironwood Village HOA. The 20 to 24-foot-wide fire access road and the multi-use trail that 
travels along the northern edge of the developed portion of the Project, has been incorporated into 
the fuel modification zone for the Project. As noted above, all landscaping within Ironwood 
Village shall comply with the City of Moreno Valley’s Landscape and Irrigation Standards 
Section 9.17.030 of the Municipal Code. 
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Ironwood Village Project

Figure A-8
Conceptual Trail Section

SOURCE: KTGY Group, Inc., 2016
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Ironwood Village Project

Figure A-9
Maintenance Responsibility

SOURCE: KTGY Group, Inc., 2016
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Attachment A Project Description 

Ironwood Residential Project A-16 ESA PCR 
Initial Study November 2016 

6. Stormwater Management 
The proposed Project would include a number of stormwater detention basins, as well as other 
stormwater management features and facilities, as required by City of Moreno Valley and County 
of Riverside. The proposed stormwater basins within the Ironwood Village community would be 
located along the southern edge of the Project site as shown above in Figure A-5. The basins 
would not only provide a necessary function of retaining stormwater on-site to prevent run-off, 
but would also provide a transition and visual buffer to the existing residences south of Ironwood 
Avenue. The basins help make the transition softer and more visually appealing by having 
landscaping and open space, instead of walls and roof tops. The basins would be planted as 
appropriate to the Project site’s climate and would incorporate drought-tolerant materials and 
irrigation systems, as noted previously for other aspects of the Project. Hardscape areas are 
recommended to be constructed with pervious surfaces where feasible to reduce run off and allow 
water percolation and minimize stormwater runoff volumes requiring on-site retention. Please 
refer to Figure A-10, Conceptual Trail and Basin Sections, for a depiction of proposed 
stormwater basin design. 

7. Infrastructure and Utilities 
The proposed Ironwood Village Project would be served by various public utilities, including 
water, sewer, and storm drains, as well as connections to electricity and natural gas services. 
Water service would be provided by an on-site distribution system with supply provided via two 
connections to existing Eastern Municipal Water District (EMWD) pipelines, one from the 
southeast near the intersection of Oliver Street and Ironwood Avenue, and the other from the 
north via a new pipeline connection along Oliver Street at the western terminus of Kalmia 
Avenue. The on-site sewer system, which would be owned and maintained by EMWD once 
constructed, would collect wastewater generated by the proposed residential units, which would 
be conveyed via a new sewer line extending from the Project site southward along Oliver Street 
to an existing sewer also owned and operated by EMWD located south of the SR-60 freeway near 
Eucalyptus Avenue. Stormwater, as noted above, would be collected by the proposed on-site 
storm drain system, which would be conveyed to the on-site detention basins (shown as Lots I 
and K in Figure A-4), and then to an existing storm drain located in Ironwood Avenue. Electrical 
and natural gas services would be provided by Southern California Edison (SCE) and Southern 
California Gas Company (SoCalGas), respectively, via existing distribution facilities in the 
Project area. 

In addition, a number of off-site water and sewer improvements and limited off-site grading 
would be necessary to serve the proposed development, which would require earthmoving and/or 
construction of new pipelines or other facilities in one or more off-site locations. Although the 
specific location of future facilities has yet to be determined, the areas potentially affected by off-
site improvements or off-site grading activities are illustrated below in Figure A-11, Off-Site 
Improvements.  
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Ironwood Village Project

Figure A-10
Conceptual Trail and Basin Sections

SOURCE: Anderson Consulting Engineers, Inc., 2016

1.m

P
acket P

g
. 385

Attachment: Initial Study & Mitigated Negative Declaration (IS & MND)  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



Attachment A Project Description 

Ironwood Residential Project A-18 ESA PCR 
Initial Study November 2016 

 E. Construction Schedule 

Construction activities associated with the Project are anticipated to occur for approximately 40 
months, beginning in early 2017 with Project occupancy and operation expected by August 2020. 
The construction schedule includes grading and excavation activities (3.5 months), paving (2.5 
months), building construction and application of architectural coatings (34 months). Haul trucks 
would be required to follow a prescribed haul route, which is expected to be from the Project site 
southbound down Nason Street to the SR-60 Freeway when leaving the site and the reverse when 
arriving at the site. The highest number of daily truck trips would occur during grading and soil 
excavation activities, which would occur for approximately 3.5 months of the overall 40-month 
construction effort.  

F. Necessary Approvals 

The discretionary actions for the Project may include, but are not limited to, the following: 

 United States Army Corps of Engineers – Section 404 Permit 

 California Department of Fish and Wildlife – Section 1602 Streambed Alteration Agreement 

 Santa Ana Regional Water Quality Control Board – Section 401 Water Quality Certification 

 City of Moreno Valley – Adoption of Mitigated Negative Declaration (MND) 

 City of Moreno Valley – General Plan Amendment (change from R2 to R3/R5) 

 City of Moreno Valley – Zone Change (change from RA2 to R3/R5) 

 City of Moreno Valley – Approval of Ironwood Village Design Guidelines 

 City of Moreno Valley – Grading, excavation, foundation, and/or associated building permits, 
as required, from the City of Moreno Valley; and 

 Other permits and approvals by other agencies as deemed necessary. 
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Figure A-11
Off-Site Improvements

SOURCE: Google Maps, 2015 (Aerial).
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Attachment B 
Explanation of Checklist Determinations 

1.m

Packet Pg. 389

A
tt

ac
h

m
en

t:
 In

it
ia

l S
tu

d
y 

&
 M

it
ig

at
ed

 N
eg

at
iv

e 
D

ec
la

ra
ti

o
n

 (
IS

 &
 M

N
D

) 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential Project B-1 ESA PCR 
Initial Study January 2017 

ATTACHMENT B - EXPLANATION OF 
CHECKLIST DETERMINATIONS 
I.  Aesthetics 

Would the Project: 

a. Have a substantial adverse effect on a scenic vista?  

Less Than Significant Impact.  A scenic vista generally provides focal views of objects, 
settings, or features of visual interest; or panoramic views of large geographic areas of scenic 
quality, primarily from a given vantage point.  Scenic vistas are generally associated with public 
vantages.  A significant impact may occur if the Project introduced incompatible visual elements 
within a field of view containing a scenic vista or substantially altered a view of a scenic vista.  

Moreno Valley Scenic Resources1 

The City of Moreno Valley lies on a relatively flat valley floor surrounded by rugged hills and 
mountains. The topography of the study area is defined by the Box Springs Mountains and Reche 
Canyon area to the north, the "Badlands" to the east, and the Mount Russell area to the south.  
These features provide the City with outstanding vistas.  The major aesthetic resources within the 
study area include views of the mountains and southerly views of the valley.  The major scenic 
resources within the Moreno Valley study area are visible from State Route 60, the major 
transportation route in the area.  Upon entering the Moreno Valley from the west, the dominant 
view is of the Box Springs Mountains to the immediate north and the Mount Russell foothills to 
the south.  Moreno Peak is part of a prominent landform located south of State Route 60 along 
Moreno Beach Drive.  This landform only rises a few hundred feet above the valley floor but has 
a unique location near the center of the valley.  Moreno Beach Drive, the main route to Lake 
Perris from State Route 60, offers views of Moreno Peak and a panoramic view of Moreno 
Valley.  Panoramic views of the valley can be seen from elevated segments of some local roads 
and from hillside residences.  The views are particularly attractive on clear days and at night 
when the glow of city lights can be seen.  As State Route 60 traverses east through Moreno 
Valley, it passes through the Badlands area.  Characterized by steep and eroded hillsides, the 
Badlands form the eastern boundary of the study area and provide a sweeping range of hills that 
act as a visual backdrop to the valley.  Expanses of open land are found throughout the eastern 
portion of the study area.  These tracts of land allow for uninterrupted scenic vistas from State 
Route 60, Gilman Springs Road and other roadways and provide views of the San Jacinto Valley 
and the ephemeral Mystic Lake.  Views of the San Bernardino and San Gabriel mountains are 
evident at times from the valley floor. 

                                                      
1  Background information provided in Section 7.7, Scenic Resources, in Chapter 7 – 
Conservation, of the City’s General Plan (2006).  Page 7-12. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-2 ESA PCR 
Initial Study January 2017 

Project Site Conditions 

Figure I-1, Photo Location Map, illustrates the viewpoint locations of photos of the existing 
Project site that are provided in Figure I-2 through Figure I-5, Existing Site Photos.  As shown 
in Figures I-1 through I-5, the Project site is part of an existing natural undulating slope that 
traverses in an east-west direction framed by Ironwood Avenue to the south and the vacant 
hillside areas to the north.  Slopes descend southward across the site from the hills to the north, 
and also generally descend from the west to the east on the western portion of the site and then 
gently ascend moving eastward from the center of the property.  Thus, the surrounding residential 
land uses to the west of the Project site are at higher elevations, while residential uses to the south 
are at lower elevations.  Given the topography of the site and surroundings, as well as the 
presence of intervening urban development and landscaping, long-range views of the site from 
surrounding areas are limited to locations to the east of the Project site where land is 
predominantly vacant, though short- and mid-distance views of the Project site are currently 
available from adjacent residential areas at higher elevations and from vacant land to the north of 
the Project site.  In addition, the Project site is visible from a number of public roadways in the 
area including Ironwood Avenue, Nason Street, Oliver Street, and Moreno Beach Drive.  
According to Figure 7-2, Major Scenic Resources, in Chapter 7 – Conservation, of the City’s 
General Plan and as noted above, Moreno Beach Drive is a designated Scenic Route. 
Furthermore, as also shown in Figure 7-2 of the General Plan, the Project site is located within 
two designated View Corridors.  The first designated View Corridor, as viewed from areas to the 
west of the Project site (i.e., west of approximately Lasselle Street), provides mid-distance views 
eastward toward noted scenic resources including the Reche Mountains to the north of the Project 
site, Moreno Peak to the south, and the San Timoteo Badlands to the northeast, as well as long-
distance views of the San Jacinto Mountains and San Bernardino Mountains.  The second, as 
viewed from areas east of the Project site (i.e., east of  approximately Redlands Boulevard), 
provides mid-distance views westward of the Reche Mountains, Box Spring Mountains, and 
Moreno Peak, and long-distance views of the San Gabriel Mountains. 

The proposed Project would be developed in accordance with all applicable development 
standards set forth in Section 9.03.040 of the Moreno Valley Municipal Code (MVMC) and in 
accordance with the Project’s Design Guidelines document, which would be subject to review 
and approval by the City of Moreno Valley.  Per the requirements of the MVMC the proposed 
residential structures would be limited to a maximum height of 35 feet, and would be designed, 
constructed, and landscaped in accordance with the approved Design Guidelines.  As part of the 
Project, the Project site would be graded to establish developable building pads, roadways, 
detention basins, and other improvements, which would result in a sloping topography within the 
Project boundaries, with stepped terraces along proposed streets in the northern portion of the site 
where existing slopes are steeper and a relatively flatter slope in the southern portion of the site 
(refer to Figure A-4 in Attachment A of this Initial Study).  As such, elevations on-site would 
decrease from the north to the south across the Project site, and the proposed improvements 
would generally conform to the current topography of the site but with a more consistent grade 
compared to existing conditions.   
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Figure I-1
Photo Location Map

SOURCE: Google Maps, 2015 (Aerial).
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Ironwood Village Project

Figure I-2
Existing Site Photographs

SOURCE: ESA PCR, 2016

PHOTOGRAPH 1. View east northeast from Ironwood Ave west of Nason 
Street

PHOTOGRAPH 3. View east northeast from Ironwood Avenue at Nason 
Street.

PHOTOGRAPH 2. View northeast from Ironwood Avenue at Nason Street.

PHOTOGRAPH 4. View southeast from Nason north of Kaftan Way.
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Figure I-3
Existing Site Photographs

SOURCE: ESA PCR, 2016

PHOTOGRAPH 5. View southeast from Nason Street at Sandi Lane.

PHOTOGRAPH 7. View northeast from Ironwood Avenue east of Nason 
Street.

PHOTOGRAPH 6. View east across site from southeast portion of the 
property.

PHOTOGRAPH 8. View west northwest from Ironwood Avenue at Lantz 
Lane.
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Figure I-4
Existing Site Photographs

SOURCE: ESA PCR, 2016

PHOTOGRAPH 9. View west northwest from Ironwood Avenue east of 
Lantz Lane

PHOTOGRAPH 11. View northwest from Ironwood Avenue at Oliver Street.

PHOTOGRAPH 10. View northeast from Ironwood Avenue east of 
Lantz Lane.

PHOTOGRAPH 12. View north from Ironwood Avenue at Oliver Street.
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Figure I-5
Existing Site Photographs

SOURCE: ESA PCR, 2016

PHOTOGRAPH 13. View west from Oliver Street north of Ironwood Avenue.

PHOTOGRAPH 15. View west from Moreno Beach Drive north of 
Ironwood Avenue.

PHOTOGRAPH 14. View west northwest from Ironwood Avenue at 
Moreno Beach Drive.

PHOTOGRAPH 16. View west from Moreno Beach Drive at 
Juniper Avenue.
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-8 ESA PCR 
Initial Study January 2017 

Based on the limited height of the proposed structures and the location of the Project site relative 
to designated scenic resources including views of surrounding mountains as seen from Moreno 
Beach Drive (designated Scenic Route) and the designated View Corridors to the west and east of 
the Project site, it is anticipated that views of these resources would not be substantially affected 
by implementation of the proposed Project.  Specifically, given the location of the Project site at a 
lower elevation than the foothills of the Reche Mountains to the north and the presence of 
existing single-family residential development to the west and south, views of and across the 
Project site from west of the Project site (i.e., within the designated View Corridors that provide 
views across the site) would not be notably affected by implementation of proposed two-story 
single-family residential uses.   

As shown in Figure I-2, views to the east toward the San Timoteo Badlands (mid-distance views) 
and San Jacinto Mountains (long-distance views) and views to the north and northeast toward the 
Reche Mountains (mid-distance views) and San Bernardino Mountains (long-distance views) 
would not be substantially adversely affected based on the presence of intervening development 
and associated landscaping, as well as the relative topography of the area which currently 
obstructs direct views of the Project site from areas west of the Project site along Ironwood 
Avenue (i.e., west of the eastern terminus of Helga Lane).  Similarly, as shown in Figure I-5, 
views to the west of the Reche Mountains and Box Spring Mountains (mid-distance views) and 
San Gabriel Mountains (long-distance views) would also not be substantially adversely affected 
by Project implementation.  Thus, impacts to views from designated View Corridors would be 
less than significant. 

With regard to views of and across the Project site from Moreno Beach Drive, as shown in 
Figure I-5, while the Project site would be visible from various locations along Moreno Beach 
Drive, the site does not represent a substantial portion of the view field given the distance of the 
site from the roadway, the presence of intervening topography and urban development, the 
elevation of the site relative to the backdrop of the hills immediately north of the site, and the 
limited height of proposed structures at a maximum of 35 feet above grade.  As such, the 
construction of single-family residential uses up to two stories in height and associated 
landscaping on the graded Project site would not have the potential to substantially obstruct views 
of designated scenic resources identified above, most notably the Reche Mountains and San 
Bernardino Mountains.  As such, impacts to scenic resources resulting from implementation of 
the proposed Project would be less than significant.  It should be noted that although State Route 
60 (Moreno Valley Freeway), which is located approximately ½-mile to the south of the Project 
site, is also designated as a Scenic Route in the City’s General Plan; however, given the location 
of the freeway at a lower elevation than the Project site and the presence of existing development 
and vegetation, the development portions of the Project site are not visible from any location 
along the alignment.   As such, the Project would have no potential to substantially adversely 
affect views of scenic resources as viewed from this designated Scenic Route. 

b. Substantially damage scenic resources, including, but not limited to trees, rock 
outcroppings, and historic buildings within a state scenic highway? 

Less Than Significant Impact.  No State-designated scenic highways are located in the Project 
area, and thus the proposed Project would have no potential to affect scenic resources at viewed 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-9 ESA PCR 
Initial Study January 2017 

from such facilities.  However, as noted in Response I.a, above, two City-designated Scenic 
Routes are located in the vicinity of the Project site, though impacts to scenic resources as viewed 
from these locations were determined to be less than significant.  The Project site does not 
contain any notable tree specimens and is devoid of any structures (including historic buildings), 
but does contain rock outcroppings within the northern portion of the property, views of which 
could be affected by Project implementation.  However, the Project has been designed to avoid 
substantial physical changes (i.e, grading) to these rock outcroppings, as illustrated in Figure A-4, 
and based on the proposed grading plan and maximum 35-foot structural heights, views of 
surrounding rock outcroppings would not be substantially obstructed by construction of the 
proposed single-family residential neighborhood.  While views of the lower elevations of the rock 
outcroppings would be obscured by the proposed development and associated landscaping, the 
rock outcroppings would still be a prominent visual feature within the visual field, particularly 
mid-distance westward views of the Project site from Moreno Beach Drive.  Given the scale and 
elevation of the rock outcroppings relative to the proposed structures, the lack of notable physical 
changes to the rock outcroppings, the lack of available mid- and long distance views of the 
Project site from areas to the north, south, and west of the property due to topography and 
existing development, and the limited potential for the proposed development to obstruct views of 
these features from surrounding locations, implementation of the proposed Project is not expected 
to substantially damage scenic resources, including, but not limited to trees, rock outcroppings, 
and historic buildings within a state scenic highway.  As such, impacts would be less than 
significant in this regard. 

c. Substantially degrade the existing visual character or quality of the site and its 
surroundings? 

Less Than Significant Impact.  The Project site is currently undeveloped, vacant land.  The 
Project site, which is considered moderately disturbed in some areas, consists mostly of 
ruderal/non-native grasslands and very limited areas of non-native trees and native vegetation in 
the lower elevations on the site (i.e., south of existing rock outcroppings).  On-site vegetation also 
includes Riversidean sage scrub and brittlebush scrub, which is generally in the northwestern 
portion of the site, interspersed with the rock outcroppings at the higher elevations.  Although the 
rock outcroppings in the northwest portion of the Project site are prominent visual features of the 
property, the portions of the site the Project site proposed for future development lack significant 
native vegetation or other visually distinct features that would improve the visual character and 
quality of the site.  Thus, the visual quality of the site under existing conditions is considered low.   

The Project would alter the existing visual character of the Project site by developing a single-
family residential subdivision on the property.  The native and non-native species of trees, shrubs, 
and grass located on the site would be removed and replaced with 181 single-family residences 
and associated infrastructure (i.e., streets, utilities), landscaping and other improvements.  The 
Project would be designed and implemented in accordance with City-approved Design 
Guidelines, as noted previously, which would prescribe among other features, landscape design, 
architectural design, and architectural style, in order to provide a consistent and visually cohesive 
Project.  The architectural theme for proposed residential neighborhood is typical traditional 
California styles of architecture (i.e., Monterey, Spanish Colonial, Santa Barbara, Napa, and 
Tuscan).  While the Design Guidelines and the MVMC allow for two-story (or 35-foot) 

1.m

Packet Pg. 398

A
tt

ac
h

m
en

t:
 In

it
ia

l S
tu

d
y 

&
 M

it
ig

at
ed

 N
eg

at
iv

e 
D

ec
la

ra
ti

o
n

 (
IS

 &
 M

N
D

) 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-10 ESA PCR 
Initial Study January 2017 

maximum building heights, the proposed Project would include single-story designs as well, in 
order to provide visual interest and variation in the rooflines of the development.  In addition, the 
Design Guidelines require that the Project incorporate extensive landscaping throughout the 
development, as well as apply consistent design for all walls and fences in the subdivision.  The 
proposed Project would also preserve a substantial portion of the site as open space, particularly 
the rock outcroppings in the northwest corner of the site, and would also provide an on-site 
community park with turf and landscaping, as well as stormwater detention basins along the 
southern Project site boundary, all of which would provide a visual buffer by creating view 
corridors across the site and providing additional vegetation and landscaping to soften the 
appearance of surrounding new structures on-site.  Given the current low visual quality of the 
development portions of the Project site, adherence to and implementation of the City-approved 
Design Guidelines for the Project, which would provide for a consistent and visually cohesive 
development, and avoidance of the rock outcroppings on the property thereby preserving existing 
views of these visual features, the proposed Project would improve the visual quality of the 
Project site relative to existing conditions.  

Furthermore, it should be noted that the overall architectural style of the homes and building 
materials, while more modern and cohesive in design, would not substantially contrast with the 
existing single-family residences that are in proximity to the Project site.  While the proposed 
architectural styles would vary slightly from the surrounding developments, the proposed 
residences would not be in direct conflict with the overall character of the area.   

Based on the above, the proposed Project would not substantially degrade the existing visual 
character or quality of the Project site and its surroundings and a less than significant impact 
would occur in this regard. 

d. Create a new source of substantial light or glare which would adversely affect day or 
nighttime views in the area? 

Less Than Significant Impact.  The Project site is currently unlit, as it is vacant undeveloped 
land, as noted previously.  The proposed Project would provide illumination due to the addition 
of security lighting, street lighting, lighting within the residences, as well as transient vehicular 
lighting from cars traveling on adjacent roadways.  Lighting proposed on the site would be 
similar to that which currently exists in the surrounding area, but would be more concentrated on 
the Project site relative to surrounding uses given the relative increase in residential density.  
However, despite the additional potential sources of artificial light, all outdoor lighting would be 
required to comply with current City lighting requirements accordance with Section 9.08.100, 
Lighting, of the MVMC, which would include light shielding and wattage limitations to minimize 
light spill effects on adjacent properties.  Additionally, it can be reasonably expected that most 
Project residents would use blinds or curtains for privacy, which would reduce the amount of 
light emanating from the residences.  Further, the lighting would only be partially visible to the 
surrounding residential uses due to the topography of the site and the landscaping proposed to 
encompass the site.  Also, the proposed residences would be set back from existing surrounding 
residential uses and proposed light sources would be shielded and directed on-site to preclude the 
nighttime illumination from spilling over onto the adjacent residential uses.   
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Transient sources of light associated with the proposed Project (i.e., automobile lights) would be 
similar to that which occurs on the adjacent streets.  With regard to glare, the proposed Project is 
not expected to create unusual or isolated glare impacts since the buildings would be constructed 
of materials that provide for minimal glare potential.  The use of neon or glare-generating 
materials is not proposed.  Therefore, the proposed Project would not create a new source of 
substantial light or glare which would adversely affect day or nighttime views in the area.  
Impacts would be less than significant in this regard. 

II.  Agriculture and Forestry Resources 

In determining whether impacts to agricultural resources are significant environmental effects, 
lead agencies may refer to the California Agricultural Land Evaluation and Site Assessment 
Model (1997) prepared by the California Department of Conservation as an optional model to use 
in assessing impacts on agriculture and farmland.  In determining whether impacts to forest 
resources, including timberland, are significant environmental effects, lead agencies may refer to 
information compiled by the California Department of Forestry and Fire protection regarding the 
State’s inventory of forest land, including the Forest and Range Assessment Project and the 
Forest Legacy Assessment Project; and forest carbon measurements methodology provided in 
Forest Protocols adopted by the California Air Resources Board.   

Would the Project: 

a. Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance 
(Farmland), as shown on the maps prepared pursuant to the Farmland Mapping and 
Monitoring Program of the California Resources Agency to non-agricultural use? 

No Impact.  The Project site is currently undeveloped though several unimproved trails/dirt roads 
traverse the property.  There are no active agricultural uses or related operations on or near the 
Project site.  According to the City of Moreno Valley General Plan Final Environmental Impact 
Report (2006) (GP FEIR), Figure 5.8-1, Important Farmlands, the eastern portion of the Project 
site contains farmland of local importance while the majority of the western portion of the Project 
site contains grazing land with urban and build-up land in the northwestern corner.  Accordingly, 
the Project site is not located on designated Prime Farmland, Unique Farmland, or Farmland of 
Statewide Importance as shown on the maps prepared pursuant to the Farmland Mapping and 
Monitoring Program.2  Therefore, the Project would not convert Prime Farmland, Unique 
Farmland, or Farmland of Statewide Importance to non-agricultural uses.  Thus, no impact would 
occur in this regard.   

b. Conflict with the existing zoning for agricultural use, or a Williamson Act Contract? 

No Impact.  The Project site is currently zoned Residential Agriculture 2 (RA2) and Hillside 
Residential (HR). No portion of the Project or surrounding land uses are zoned primarily for 
agricultural uses and no nearby lands are enrolled under the Williamson Act.  As such, the Project 

                                                      
2  State of California Department of Conservation, California Important Farmland Finder, 
http://maps.conservation.ca.gov/ciff/ciff.html, accessed May 2016. 
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would not conflict with existing zoning for agricultural use or a Williamson Act contract and no 
impact would occur in this regard. 

c. Conflict with existing zoning for, or cause rezoning of, forest land (as defined in Public 
Resources Code Section 1220(g)), timberland (as defined by Public Resources Code section 
4526), or timberland zoned Timberland Production (as defined by Government Code 
Section 51104(g))? 

No Impact.  As discussed under Response II.b, the Project site is currently zoned Residential 
Agriculture 2 (RA2) and Hillside Residential (HR).  No forest land or timberland zoning is 
present on the Project site or in the surrounding area.  As such, the Project would not conflict with 
existing zoning for forest land or timberland and no impact would occur in this regard.  

d. Result in the loss of forest land or conversion of forest land to non-forest use? 

No Impact.  No forest land exists on the Project site or in the surrounding area.  As such, the 
Project would not result in the loss of forest land or conversion of forest land to non-forest use 
and no impact would occur in this regard.  

e. Involve other changes in the existing environment which, due to their location or 
nature, could result in conversion of Farmland, to non-agricultural use or conversion of 
forest land to non-forest use? 

No Impact.  The Project site is currently undeveloped though several unimproved trails/dirt roads 
traverse the property.  Since there are no active agricultural uses or related operations on or near 
the Project site, the Project would not involve the conversion of farmland to other uses, either 
directly or indirectly.  No impacts to agricultural land or uses would occur. 

III.  Air Quality  

The following impact analysis pertaining to air quality impacts is based on information contained 
in the Ironwood Residential (TTM No. 37001), Air Quality Impact Analysis, City of Moreno 
Valley (herein referred to as the “Air Quality Impact Analysis”), prepared by Urban Crossroads, 
dated August 31, 2015.  The Air Quality Impact Analysis is provided in Appendix A. 

Where available, the significance criteria established by the applicable air quality management or 
air pollution control district may be relied upon to make the following determinations.   

Would the Project: 

a)  Conflict with or obstruct implementation of the applicable air quality plan? 

Less Than Significant Impact.  The Project site is located within the 6,745-square-mile South 
Coast Air Basin (SCAB).  Air quality planning for the SCAB is under the jurisdiction of the 
South Coast Air Quality Management District (SCAQMD).  The Project would be subject to the 
SCAQMD’s Air Quality Management Plan (AQMP), which contains a comprehensive list of 
pollution control strategies directed at reducing emissions and achieving ambient air quality 
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standards.  These strategies are developed, in part, based on regional population, housing, and 
employment projections prepared by the Southern California Association of Governments 
(SCAG).  The 2012 AQMP was adopted by the AQMD Governing Board on December 7, 2012.  
The 2012 AQMP incorporates the latest scientific and technological information and planning 
assumptions including the 2012 Regional Transportation Plan/Sustainable Communities Strategy 
(RTP/SCS) and updated emission inventory methodologies for various source categories.  Similar 
to the 2007 AQMP, the 2012 AQMP was based on assumptions provided by both the California 
Air Resources Board (CARB) and SCAG in the latest available EMFAC model for the most 
recent motor vehicle and demographics information, respectively.  The air quality levels projected 
in the 2012 AQMP are based on several assumptions.  For example, the 2012 AQMP has 
assumed that development associated with general plans, specific plans, residential projects, and 
wastewater facilities would be constructed in accordance with population growth projections 
identified by SCAG in its 2012 RTP.  The 2012 AQMP has also assumed that such development 
projects would implement strategies to reduce emissions generated during the construction and 
operational phases of development.  Criteria for determining consistency with the AQMP are 
defined in Chapter 12, Section 12.2 and Section 12.3 of the SCAQMD’s CEQA Air Quality 
Handbook (1993).  These indicators are discussed below: 

Consistency Criterion No. 1:  The proposed project will not result in an increase in the frequency 
or severity of existing air quality violations or cause or contribute to new violations, or delay the 
timely attainment of air quality standards or the interim emissions reductions specified in the 
AQMP. 

Consistency Criterion No. 1 refers to violations of the California Ambient Air Quality Standards 
(CAAQS) and National Ambient Air Quality Standards (NAAQS).  CAAQS and NAAQS 
violations would occur if Localized Significance Thresholds (LSTs) were exceeded.  As 
evaluated as part of the Project LST analysis under Response III.b., below, the Project’s localized 
construction-source emissions would not exceed applicable LSTs. 

The Project regional analysis demonstrates that Project operational-source emissions would not 
exceed applicable thresholds, and would therefore not result in or cause violations of the CAAQS 
and NAAQS.  On the basis of the preceding discussion, the Project is determined to be consistent 
with the first criterion. 

Consistency Criterion No. 2:  The proposed project will not exceed the assumptions in the AQMP 
based on the years of project build-out phase. 

The 2012 AQMP demonstrates that the applicable ambient air quality standards can be achieved 
within the timeframes required under federal law.  Growth projections from local general plans  
adopted  by  cities  in  the  district  are  provided  to  SCAG, which develops regional growth 
forecasts, which are then used to develop future air quality forecasts for the AQMP.  
Development consistent with the growth projections in the City of Moreno Valley General Plan 
(2006) (General Plan) is considered to be consistent with the AQMP. 

Peak day emissions generated by construction activities are largely independent of land use 
assignments, but rather are a function of development scope and maximum area of disturbance.  
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Irrespective of the site’s land use designation, development of the site to its maximum potential 
would likely occur, with disturbance of the entire site occurring during construction activities. 

The Project site is designated for low-density residential uses (R2 residential uses up to 2 units 
per acre) per the City’s General Plan Land Use Map, and is zoned Residential Agriculture (RA2, 
up to 2 units per acre) and Hillside Residential (HR).  In order to accommodate the proposed 
density on the Project site, which is currently zoned RA2 with a density of up to two units per 
acre, the Project applicant is requesting a change of zone to R3 (single-family residential up to 3 
units per acre) on the western portion of the Project site, and R5 (single-family residential uses up 
to 5 units per acre) on the eastern portion of the site.  Although the Project is proposing zone 
changes, it should be noted that the Project would not exceed regional thresholds for operational 
emissions.  As such, a less than significant impact would occur in this regard.  Therefore, the 
Project is generally consistent with the growth projections in the City’s General Plan and is 
considered to be consistent with the 2012 AQMP.  On the basis of the preceding discussion, the 
Project is determined to be consistent with the second criterion. 

b)  Violate any air quality standard or contribute substantially to an existing or projected 
air quality violation? 

Less Than Significant Impact.  As indicated above, the Project site is located within the SCAB, 
which is characterized by relatively poor air quality.  State and federal air quality standards are 
often exceeded in many parts of the SCAB, including those monitoring stations nearest to the 
Project site.  The Project would contribute to local and regional air pollutant emissions during 
construction (short-term or temporary) and Project occupancy (long-term).  However, based on 
the following analysis, construction and operation of the Project would result in less than 
significant impacts relative to the daily significance thresholds for criteria air pollutant emissions 
established by the SCAQMD for construction and operational phases. 

On October 2, 2013, the SCAQMD in conjunction with the California Air Pollution Control 
Officers Association (CAPCOA) released the latest version of the California Emissions Estimator 
Model™ (CalEEMod™) v2013.2.2. The purpose of this model is to calculate construction-source 
and operational-source criteria pollutant (oxides of nitrogen [NOx], volatile organic compounds 
[VOC], particulate matter 10 microns in diameter or less [PM10], particulate matter 2.5 microns in 
diameter or less [PM2.5], sulfur oxides [SOx], and carbon monoxide [CO]) and greenhouse gas 
(GHG) emissions from direct and indirect sources and quantify applicable air quality and GHG 
reductions achieved from mitigation measures.  Accordingly, the latest version of CalEEMod™  
has  been  used  for  the  Project  to  determine construction  and  operational  air quality 
emissions.  

Construction Emissions 

Construction activities associated with the Project would result in emissions of CO, VOCs, NOx, 
SOx, PM10, and PM2.5.  Construction related emissions are expected from the grading, paving, 
building construction, architectural coatings, and construction worker commutes.  Construction is 
expected to commence in March 2017 and would last through July 2020.  Construction duration 
by phase is provided on Table III-1, Construction Duration.  The construction schedule utilized 

1.m

Packet Pg. 403

A
tt

ac
h

m
en

t:
 In

it
ia

l S
tu

d
y 

&
 M

it
ig

at
ed

 N
eg

at
iv

e 
D

ec
la

ra
ti

o
n

 (
IS

 &
 M

N
D

) 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-15 ESA PCR 
Initial Study January 2017 

in the Air Quality Impact Analysis represents a “worst-case” scenario should construction occur 
any time after the respective dates since emission factors for construction decrease as the analysis 
year increases.  The duration of construction activity and associated equipment represents a 
reasonable approximation of the expected construction fleet as required per CEQA guidelines.  
Site specific construction  fleet  may  vary  due  to  specific  Project  needs  at  the  time  of 
construction.  The duration of construction activity and associated construction equipment was 
estimated based on consultation with the Project applicant. A detailed summary of construction 
equipment assumptions by phase is provided in Table III-2, Construction Equipment 
Assumptions.   

TABLE III-1 
CONSTRUCTION DURATION 

Activity Start Date End Date Duration 

Grading 3/1/2017 6/13/2017 75 

Paving 6/14/2017 8/29/2017 55 

Building Construction 8/30/2017 3/31/2020 675 

Architectural Coatings 12/1/2017 7/2/2020 675 

 
SOURCE:   Ironwood Residential (TTM No. 37001), Air Quality Impact Analysis, City of Moreno 
Valley, prepared by Urban Crossroads, dated August 31, 2015. 
 

 

TABLE III-2 
CONSTRUCTION EQUIPMENT ASSUMPTIONS 

Activity Equipment Number Hours Per Day 

Grading 

Excavators 2 8 

Graders 1 8 

Water Trucks 1 8 

Rubber Tired Dozers 1 8 

Scrapers 2 8 

Tractors/Loaders/Backhoes 2 8 

Paving 

Pavers 2 8 

Paving Equipment 2 8 

Rollers 2 8 

Building Construction 

Cranes 1 8 

Forklifts 3 8 

Generator Sets 1 8 

Tractors/Loaders/Backhoes 3 8 

Welders 1 8 

Architectural Coatings Air Compressors 1 8 

 
SOURCE:  Ironwood Residential (TTM No. 37001), Air Quality Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 
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Dust is typically a major concern during rough grading activities.  As such emissions are not 
amenable to collection and discharge through a controlled source, they are referred to as “fugitive 
emissions”.  Fugitive dust emissions rates vary as a function of many parameters (soil silt, soil 
moisture, wind speed, area disturbed, number of vehicles, depth of disturbance or excavation, 
etc.).  The CalEEMod model was utilized to calculate fugitive dust emissions resulting from this 
phase of activity.  Construction emissions for construction worker vehicles traveling to and from 
the Project site, as well as vendor trips (construction materials delivered to the Project site) were 
estimated based on information from CalEEMod model defaults. 

The estimated maximum daily construction emissions are summarized on Table III-3, Emissions 
Summary of Overall Construction.  Under the assumed scenarios, emissions resulting from the 
Project construction would not exceed any criteria pollutant thresholds established by the 
SCAQMD.  As such, a less than significant impact would occur in this regard. 

TABLE III-3 
EMISSIONS SUMMARY OF OVERALL CONSTRUCTION 

Year Emissions (pounds per day) 

VOC NOx CO SOx PM10 PM2.5 

2017 6.87 76.97 50.90 0.07 7.27 4.81 

2018 5.87 19.94 18.26 0.03 1.45 1.15 

2019 5.64 17.48 18.00 0.03 1.30 1.00 

2020 5.50 16.12 17.89 0.03 1.20 0.91 

Maximum Daily Emissions 6.87 76.97 50.9 0.07 7.27 4.81 

SCAQMD Regional 
Threshold 

75 100 550 150 150 55 

Threshold Exceeded? NO NO NO NO NO NO 

 
SOURCE:  Ironwood Residential (TTM No. 37001), Air Quality Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 

 

 

Operational Emissions 

Operational activities associated with the Project would result in emissions of reactive organic 
gases (ROG), NOx, CO, Sox, PM10, and PM2.5.  Operational emissions would be expected from 
area source emissions, energy source emissions, and mobile source emissions. 

Area Source Emissions 

Architectural Coatings:  Over a period of time the proposed residential uses would be subject to 
emissions resulting from the evaporation of solvents contained in paints, varnishes, primers, and 
other surface coatings as part of Project maintenance.  The emissions associated with architectural 
coatings were calculated using the CalEEMod model. 

Consumer Products:  Consumer products include, but are not limited to detergents, cleaning 
compounds, polishes, personal care products, and lawn and garden products.    Many of these 
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products contain organic compounds which when released in the atmosphere can react to form 
ozone and other photochemically reactive pollutants.   The emissions associated with use of 
consumer products were calculated based on defaults provided within the CalEEMod model. 

Hearths/Fireplaces:  The emissions associated with use of hearths/fireplaces were calculated 
based on assumptions provided in the CalEEMod model.  The Project is required to comply with 
SCAQMD Rule 445, which prohibits the use of wood burning stoves and fireplaces in new 
development.  In order to account for the requirements of this Rule, the unmitigated CalEEMod 
model estimates were adjusted to remove wood burning stoves and fireplaces.  As the Project is 
required to comply with SCAQMD Rule 445, the removal of wood burning stoves and fireplaces 
is not considered "mitigation" although it must be identified as such in CalEEMod in order to 
treat the case appropriately. 

Landscape Maintenance Equipment:  Landscape maintenance equipment would generate 
emissions from fuel combustion and evaporation of unburned fuel.  Equipment in this category 
would include lawnmowers, shedders/grinders, blowers, trimmers, chain saws, and hedge 
trimmers used to maintain the landscaping of the Project.  The emissions associated with 
landscape maintenance equipment were calculated based on assumptions provided in the 
CalEEMod model. 

Area Source Emissions 

Combustion Emissions Associated with Natural Gas and Electricity:  Electricity and natural gas 
are used by almost every project.  Criteria pollutant emissions are emitted  through  the  
generation  of  electricity  and  consumption  of  natural  gas.  However, as electrical generating 
facilities for the Project area are located either outside the region (State) or offset through the use 
of pollution credits (RECLAIM) for generation within the SCAB, criteria pollutant emissions 
from off-site generation of electricity is generally excluded from the evaluation of significance 
and only natural gas use is considered.  The emissions associated with natural gas use were 
calculated using the CalEEMod model. 

Mobile Source Emissions 

Vehicles:  Project operational (vehicular) impacts are dependent on both overall daily vehicle trip 
generation and the effect of the Project on peak hour traffic volumes and traffic operations in the 
vicinity of the Project.  The Project related operational air quality impacts derive primarily from 
vehicle trips generated by the Project.  Trip characteristics available from the Project’s Traffic 
Impact Analysis, were utilized in this analysis. A vehicle fleet mix consistent with the Caltrans 
ITS Transportation Project-Level Carbon Monoxide Protocol was used (i.e., light duty autos 69 
percent, light duty trucks 19.4 percent, medium duty trucks 6.4 percent, heavy duty trucks 4.7 
percent, and motorcycles 0.5 percent).  This fleet mix was utilized as it is more appropriate than 
the CalEEMod default fleet mix for residential land uses. 

Fugitive Dust Related to Vehicular Travel:  Vehicles traveling on paved roads would be a source 
of fugitive emissions due to the generation of road dust inclusive of tire wear particulates.  The 
emissions estimates for travel on paved roads were calculated using the CalEEMod model. 
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Overall, Project operational-source emissions would not exceed applicable SCAQMD regional 
thresholds of significance.  Operational-source emissions are summarized in Table III-4, 
Summary of Peak Operational Emissions.   As such, a less than significant impact would occur in 
this regard.   

TABLE III-4 
SUMMARY OF PEAK OPERATIONAL EMISSIONS 

Operational Activities – Summer 
Scenario 

Emissions (pounds per day)  

VOC   NOx CO  SOx PM10 PM2.5 

Area Source 7.96 0.17 15.00 7.90E-04 0.33 0.33 

Energy Source 0.17 1.46 0.62 0.01 0.12 0.12 

Mobile 4.73 15.86 58.67 0.18 13.45 3.84 

Total Maximum Daily Emissions 12.86 17.49 74.29 0.19 13.90 4.29 

SCAQMD Regional Threshold 55 55 550 150 150 55 

Threshold Exceeded? NO NO NO NO NO NO 

Operational Activities – Winter Scenario Emissions (pounds per day) 

VOC NOx CO SOx PM10 PM2.5 

Area Source 7.96 0.17 15 7.90E-04 0.33 0.33 

Energy Source 0.17 1.46 0.62 9.32E-03 0.12 0.12 

Mobile 4.63 16.37 50.7 0.17 13.45 3.85 

Total Maximum Daily Emissions 12.76 18.00 66.32 0.18 13.90 4.30 

SCAQMD Regional Threshold 55 55 550 150 150 55 

Threshold Exceeded? NO NO NO NO NO NO 

 
SOURCE:  Ironwood Residential (TTM No. 37001), Air Quality Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 
 

 

Localized Significance – Construction Activity 

 Background on Localized Significance Threshold (LST) Development 

The Air Quality Impact Analysis makes use of methodology included in the SCAQMD Final 
Localized Significance Threshold Methodology (Methodology).  The SCAQMD has established 
that impacts to air quality are significant if there is a potential to contribute or cause localized 
exceedances of the federal and/or State ambient air quality standards (NAAQS/CAAQS). 
Collectively, these are referred to as Localized Significance Thresholds (LSTs). 

The significance of localized emissions impacts depends on whether ambient levels in the vicinity 
of any given project are above or below State standards.  In the case of CO and NO2, if ambient 
levels are below the standards, a project is considered to have a significant impact if project 
emissions result in an exceedance of one or more of these standards.  If ambient levels already 
exceed a state or federal standard, then project emissions are considered significant if they 
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increase ambient concentrations by a measurable amount.  This would apply to PM10 and PM2.5, 
both of which are non-attainment pollutants. 

The SCAQMD established LSTs in response to the SCAQMD Governing Board’s Environmental 
Justice Initiative I-4.  LSTs represent the maximum emissions from a project that will not cause 
or contribute to an exceedance of the most stringent applicable federal or state ambient air quality 
standard at the nearest residence or sensitive receptor.  The SCAQMD states that lead agencies 
can use the LSTs as another indicator of significance in its air quality impact analyses.  LSTs 
were developed in response to environmental justice and health concerns raised by the public 
regarding exposure of individuals to criteria pollutants in local communities.  To address the issue 
of localized significance, the SCAQMD adopted LSTs that show whether a project would cause 
or contribute to localized air quality impacts and thereby cause or contribute to potential localized 
adverse health effects.  The Air Quality Impact Analysis makes use of methodology included in 
the SCAQMD Final Localized Significance Threshold Methodology (LST Methodology). 

Applicability of LSTs for the Project 

For the Project, the appropriate Source Receptor Area (SRA) for the LST is the Perris monitoring 
station (SRA 24).  LSTs apply to CO, NO2, PM10, and PM2.5. The SCAQMD produced look-up 
tables for projects less than or equal to five acres in size.  In order to determine the appropriate 
methodology for determining localized impacts that could occur as a result of Project-related 
construction, the following process is undertaken: 

The CalEEMod model is utilized to determine the maximum daily on-site emissions that would 
occur during construction activity; 

The SCAQMD’s Fact Sheet for Applying CalEEMod to Localized Significance Thresholds is 
used to determine the maximum site acreage that is actively disturbed based on the construction 
equipment fleet and equipment hours as estimated in CalEEMod; 

If  the total acreage disturbed is less than or equal to five acres per day, then the SCAQMD’s 
screening look-up tables are utilized to determine if a Project has the potential to result in a 
significant impact (the SCAQMD recommends that Projects exceeding  the  screening  look-up  
tables  undergo  dispersion  modeling  to  determine actual impacts). The look-up tables establish 
a maximum daily emissions threshold in pounds per day that can be compared to CalEEMod 
outputs; and 

If the total acreage disturbed is greater than five acres per day, then the SCAQMD recommends 
dispersion modeling to be conducted to determine the actual pollutant concentrations for 
applicable LSTs in the air.  In other words, the maximum daily on-site emissions  as  calculated  
in  CalEEMod  are  modeled  via  air  dispersion  modeling  to calculate the actual concentration 
in the air (e.g., parts per million or micrograms per cubic meter) in order to determine if any 
applicable thresholds are exceeded. 

Emissions Considered 
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SCAQMD’s Methodology clearly states that “off-site mobile emissions from the Project should 
not be included in the emissions compared to LSTs.”  Therefore, for purposes of the construction 
LST analysis only emissions included in the CalEEMod “on-site” emissions outputs were 
considered 

Maximum Daily Disturbed-Acreage 

Table III-5, Maximum Daily Disturbed-Acreage is used to determine the maximum daily 
disturbed-acreage for use in determining the applicability of the SCAQMD’s LST look-up tables.  
Based on Table III-5, the Project could actively disturb approximately four acres per day and thus 
would not exceed the five acre per day limit established by the SCAQMD’s LST look-up tables.  
Site specific construction fleet may vary due to specific project needs at the time of construction.  
The SCAQMD produced look-up tables for projects less than or equal to five acres in size; since 
the Project does not exceed a disturbance area of five acres in size, SCAQMD LST look-up tables 
would be used to determine localized impacts consistent with SCAQMD protocol. 

TABLE III-5 
MAXIMUM DAILY DISTURBED-ACREAGE 

Construction 
Phase 

Equipment Type Equipment 
Quantity 

Acres grader 
per 8 hour day 

Operating 
Hours per 
Day 

Acres graded 
per day 

   Grading Crawler Tractors 2 0.5 8 1 

Graders 1 0.5 8 0.5 

Rubber Tired Dozers 1 0.5 8 0.5 

Scrapers 2 1.0 8 2 

Total acres graded per day 4.0 

Applicable LST Mass Rate Look-up Table 4.0 

 
SOURCE:  Ironwood Residential (TTM No. 37001), Air Quality Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 

 

 

Receptors 

The nearest sensitive receptor is the residential uses located immediately west of the Project site. 
Notwithstanding, the Methodology explicitly states that “It is possible that a project may have 
receptors closer than 25 meters.  Projects with boundaries located closer than 25 meters to the 
nearest receptor should use the LSTs for receptors located at 25 meters.” Accordingly, LSTs for 
receptors at 25 meters are utilized in this analysis and provide for a conservative i.e. “health 
protective” standard of care. 

Overall, emissions during construction activity would not exceed any of the SCAQMD’s 
localized significance thresholds.  Table III-6, Localized Significance Summary Construction, 
identifies the localized impacts at the nearest receptor location in the vicinity of the Project site.  
As such, a less than significant impact would occur in this regard. 
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TABLE III-6 
LOCALIZED SIGNIFICANT SUMMARY CONSTRUCTION 

 On-Site Grading Emissions Emissions (pounds per day) 

NOx CO PM10 PM2.5 

Maximum Daily Emissions 76.87 49.73 7.01 4.74 

SCAQMD Localized Threshold 236 1,345.67 11 6.67 

Threshold Exceeded? NO NO NO NO 

 
SOURCE:  Ironwood Residential (TTM No. 37001), Air Quality Impact Analysis, City of Moreno Valley, 
prepared by Urban Crossroads, dated August 31, 2015. 

 

Localized Significance – Long‐Term Operational Activity 

The Project involves the construction and operation of 181 single-family residential units.  
According to SCAQMD LST methodology, LSTs would apply to the operational phase of a 
proposed project, if the project includes stationary sources, or attracts mobile sources that may 
spend long periods queuing and idling at the site (e.g., warehouse or transfer facilities).  The 
Project does not include such uses, and thus, due to the lack of stationary source emissions, no 
long-term localized significance threshold analysis is needed. 

CO “Hot Spot” Analysis 

As discussed below, the Project would not result in potentially adverse CO concentrations or “hot 
spots.” Further, detailed modeling of Project-specific carbon monoxide (CO) “hot spots” is not 
needed to reach this conclusion.   

It has long been recognized that adverse localized CO concentrations (“hot spots”) are caused by 
vehicular emissions, primarily when idling at congested intersections.  In response, vehicle 
emissions standards have become increasingly stringent in the last twenty years.  Currently, the 
allowable CO emissions standard in California is a maximum of 3.4 grams/mile for passenger 
cars (there are requirements for certain vehicles that are more stringent).  With the turnover of 
older vehicles, introduction of cleaner fuels, and implementation of increasingly sophisticated and 
efficient emissions control technologies, CO concentrations in the Project vicinity have steadily 
declined, as indicated by historical emissions data. 

A CO “hot spot” would occur if an exceedance of the State one-hour standard of 20 parts per 
million (ppm) or the eight-hour standard of 9 ppm were to occur.  At the time of the 1993 
Handbook, the SCAB was designated nonattainment under the California AAQS and National 
AAQS for CO.  As identified within SCAQMD's 2003 AQMP and the 1992 Federal Attainment 
Plan for Carbon Monoxide (1992 CO Plan), peak carbon monoxide concentrations in the SCAB 
were a result of unusual meteorological and topographical conditions and not a result of 
congestion at a particular intersection.  To establish a more accurate record of baseline CO 
concentrations affecting the SCAB, a CO “hot spot” analysis was conducted in 2003 for four busy 
intersections in the City of Los Angeles at the peak morning and afternoon time periods.  The hot 
spot analysis did not predict violations of CO standards, as indicated on Table III-7, CO Model 
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Results.  Traffic volumes generating the CO concentrations for the analysis are indicated on 
Table III-8, Traffic Volumes.  It can therefore be reasonably concluded that projects, including 
the proposed Project, that are not subject to the extremes in vehicle volumes and vehicle 
congestion that was evidenced in the 2003 Los Angeles hot spot analysis would similarly not 
create or result in CO hot spots.  Similar considerations are also employed by other air districts 
when evaluating potential CO concentration impacts.  More specifically, the Bay Area Air 
Quality Management District (BAAQMD) concludes that under existing and future vehicle 
emission rates, a given project would have to increase traffic volumes at a single intersection by 
more than 44,000 vehicles per hour, or 24,000 vehicles per hour where vertical and/or horizontal 
air does not mix, in order to generate a significant CO impact.  The Project would not produce the 
volume of traffic required to generate a CO hotspot either in the context of the 2003 Los Angeles 
hot spot study, or based on representative BAAQMD CO threshold considerations; refer to 
Table III-9, Project Peak Hour Traffic Volumes.  Therefore, CO hotspots are not an 
environmental impact of concern for the Project. As such, localized air quality impacts related to 
mobile-source emissions would be less than significant. 

TABLE III-7 
CO MODEL RESULTS 

Intersection Location Morning 1-hour Afternoon 1-hour 8-hour 

Wilshire-Veteran 4.6 3.5 4.2 

Sunset-Highland 4 4.5 3.9 

La Cienega-Century 3.7 3.1 5.8 

Long Beach-Imperial 3 3.1 9.3 

 
Notes: ppm: parts per million. Federal 1-hour standard is 35 ppm and the deferral 8-hour standard is 

9.0 ppm. 
SOURCE: 2003 AQMP; Ironwood Residential (TTM No. 37001), Air Quality Impact Analysis, City of 
Moreno Valley, prepared by Urban Crossroads, dated August 31, 2015. 

 

 

TABLE III-8 
TRAFFIC VOLUMES 

Intersection Location Eastbound 
(AM/PM) 

Westbound 
(AM/PM) 

Southbound 
(AM/PM) 

Northbound 
(AM/PM) 

Total 
(AM/PM) 

Wilshire-Veteran 4,954/2,069 1,830/3,317 721/1,400 560/933 8,062/7,71
9

Sunset-Highland 1,417/1,764 1,342/1,540 2,304/1,832 1,551/2,238 6,614/5,37
4

La Cienega-Century 2,540/2,243 1,890/2,728 1,384/2,029 821/1,674 6,634/8,67
4 

Long Beach-Imperial 1,217/2,020 1,760/1,400 479/944 756/1,150 4,212/5,51
4 

 
Notes: ppm: parts per million. Federal 1-hour standard is 35 ppm and the deferral 8-hour standard is 9.0 ppm. 
SOURCE: 2003 AQMP; Ironwood Residential (TTM No. 37001), Air Quality Impact Analysis, City of Moreno Valley, prepared by Urban 
Crossroads, dated August 31,  
2015. 
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TABLE III-9 
PROJECT PEAK HOUR TRAFFIC VOLUMES 

 Intersection 
Location 

Northbound 
(AM/PM) 

Southbound 
(AM/PM) 

Eastbound 
(AM/PM) 

Westbound 
(AM/PM) 

Total (AM/PM) 

Nason St & Ironwood 
Av 

13/35 535/438 396/427 608/674 1,552/1,574 

Nason St & SR-60 WB 
Ramps / Elder Av 

419/578 773/693 710/676 113/197 2,015/2,144 

Nason St & SR-60 EB 
Ramps 

1,035/1,218 1,160/1,308 311/227 --/-- 2,506/2,753 

Lantz Ln & Ironwood 
Av 

10/37 11/24 387/389 383/398 791/848 

 
SOURCE: Ironwood Residential (TTM No. 37001), Air Quality Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 

 

 

c)  Result in a cumulatively considerable net increase of any criteria pollutant for which the 
project region is non-attainment under an applicable federal or state ambient air quality 
standard (including releasing emissions that exceed quantitative thresholds for ozone 
precursors)? 

Less Than Significant Impact.  The SCAB is currently in extreme nonattainment for ozone and 
non-attainment PM10, and PM2.5.  The SCAQMD’s approach for assessing cumulative impacts 
related to operations is based on attainment of ambient air quality standards in accordance with 
the requirements of the federal and State Clean Air Acts.  As discussed above, the SCAQMD has 
developed a comprehensive plan, the 2012 AQMP, which addresses the region’s cumulative air 
quality condition. 

A significant impact may occur if a project were to add a cumulatively considerable contribution 
of a federal or State non-attainment pollutant.  Because the SCAB is currently in nonattainment 
for ozone, PM10 and PM2.5, related projects could cause ambient concentrations to exceed an air 
quality standard or contribute to an existing or projected air quality exceedance.  Cumulative 
impacts to air quality are evaluated under two sets of thresholds for CEQA and the SCAQMD.  In 
particular, CEQA Guidelines Sections 15064(h)(3) provides guidance in determining the 
significance of cumulative impacts.  Specifically, Section 15064(h)(3) states in part that: 

“A lead agency may determine that a project’s incremental contribution to a cumulative effect is 
not cumulatively considerable if the project will comply with the requirements in a previously 
approved plan or mitigation program which provides specific requirements that will avoid or 
substantially lessen the cumulative problem (e.g., water quality control plan, air quality plan, 
integrated waste management plan) within the geographic area in which the project is located.  
Such plans or programs must be specified in law or adopted by the public agency with 
jurisdiction over the affected resources through a public review process to implement, interpret, 
or make specific the law enforced or administered by the public agency…” 

For purposes of the cumulative air quality analysis with respect to CEQA Guidelines Section 
15064(h)(3), the Project’s incremental contribution to cumulative air quality impacts is 
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determined based on compliance with the SCAQMD adopted 2012 AQMP.  The 2012 AQMP 
includes demographic growth forecasts for various socioeconomic categories (e.g. population, 
housing, employment), developed by SCAG for their 2012 Regional Transportation Plan (RTP).  
As discussed under Response III.a, above, the Project would be consistent with the 2012 AQMP. 

As the Project is not part of an ongoing regulatory program, the SCAQMD also recommends that 
project-specific air quality impacts be used to determine the potential cumulative impacts to 
regional air quality.  As discussed above, peak daily emissions of operation-related pollutants 
would not exceed SCAQMD regional significance thresholds.  By applying SCAQMD’s 
cumulative air quality impact methodology, implementation of the Project would not result in an 
addition of criteria pollutants such that cumulative impacts would occur, in conjunction with 
related projects in the region.  In addition, as discussed in Response III.b, above, construction of 
the Project is not expected to result in a cumulatively considerable net increase of any criteria 
pollutant for which the SCAQMD has established a localized impact threshold.  Therefore, the 
emissions of non-attainment pollutants and precursors generated by the Project in excess of the 
SCAQMD Project-level thresholds would be less than significant. 

d)  Expose sensitive receptors to substantial pollutant concentrations? 

Less Than Significant Impact.  Certain population groups are especially sensitive to air 
pollution and should be given special consideration when evaluating potential air quality impacts.  
These population groups include children, the elderly, persons with pre-existing respiratory or 
cardiovascular illness, and athletes and others would engage in frequent exercise.  As defined in 
the SCAQMD CEQA Air Quality Handbook, a sensitive receptor to air quality is defined as any 
of the following land use categories:  (1) long-term health care facilities; (2) rehabilitation 
centers; (3) convalescent centers; (4) retirement homes; (5) residences; (6) schools; (7) parks and 
playgrounds; (8) child care centers; and (9) athletic fields.   

As discussed in Response III.b, above, results of the LST analysis indicate the Project would not 
exceed the SCAQMD localized significance thresholds during construction.  Therefore, sensitive 
receptors would not be subject to a significant air quality impact during Project construction.  As 
such, a less than significant impact would occur in this regard. 

Results of the LST analysis indicate the Project would not exceed the SCAQMD localized 
significant thresholds during operational activity.  The Project would not result in a CO “hotspot” 
or result in a significant adverse health impact as a result of Project related traffic during ongoing 
operations.  As such, a less than significant impact would occur in this regard.  

e)  Create objectionable odors affecting a substantial number of people? 

Less Than Significant Impact With Mitigation Incorporated.  Potential sources that may emit 
odors during construction activities include construction equipment exhaust, the application of 
asphalt, and the use of architectural coatings and solvents.  According to the SCAQMD CEQA 
Air Quality Handbook, construction equipment is not a typical source of odors.  SCAQMD Rule 
1113 limits the amount of VOCs from architectural coatings and solvents.  Further, construction 
odor emissions would be temporary, short-term, and intermittent in nature and would cease upon 
completion of the completion of construction.  Through adherence with mandatory compliance 
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with SCAQMD Rules, no construction activities or materials are proposed which would create 
objectionable odors.  The nearest existing sensitive receptors are residences located immediately 
west of the Project site.  However, the Project’s proposed uses would not typically generate 
nuisance odors at nearby sensitive receptors.  

According to the SCAQMD CEQA Air Quality Handbook, land uses associated with odor 
complaints typically include agricultural uses, wastewater treatment plants, food processing 
plants, chemical plants, composting operations, refineries, landfills, dairies, and fiberglass 
molding facilities.  The Project would not involve elements related to these types of uses.  It is 
expected the Project-generated refuse would be temporarily stored in covered containers and 
would be removed at regular intervals in compliance with the City’s solid waste regulations.  
While there is a potential for odors to occur, compliance with industry standard odor control 
practices, SCAQMD Rule 402 (Nuisance), SCAQMD Best Available Control Technology 
Guidelines, and implementation of recommended mitigation measures (“MM”) MM AQ-1 
through MM AQ-3, would limit potential objectionable odor impacts to a less than significant 
level. 

Mitigation Measures 

MM AQ-1  The Project shall comply with the provisions of South Coast Air Quality 
Management District Rule 403, “Fugitive Dust.”  Rule 403 requires implementation of best 
available dust control measures during construction activities that generate fugitive dust, 
such as earth moving, grading, and equipment travel on unpaved roads.  Prior to grading 
permit issuance, the City of Moreno Valley shall verify that the following notes are specified 
on the grading plan.  Project construction contractors shall be required to ensure compliance 
with the notes and permit periodic inspection of the construction site by City of Moreno 
Valley staff or its designee to confirm compliance.  These notes shall also be specified in bid 
documents issued to prospective construction contractors. 

a) All clearing, grading, earth-moving, and excavation activities shall cease when winds 
exceed 25 miles per hour; 

b) During grading and ground-disturbing construction activities, the construction contractor 
shall ensure that all unpaved roads, active soil stockpiles, and areas undergoing active 
ground disturbance within the Project site are watered at least three (3) times daily 
during dry weather.  Watering, with complete coverage of disturbed areas by water 
truck, sprinkler system, or other comparable means, shall occur in the mid-morning, 
afternoon, and after work is done for the day; 

c) Temporary signs shall be installed on the construction site along all unpaved roads 
indicating a maximum speed limit of 15 miles per hour (MPH).  The signs shall be 
installed before construction activities commence and remain in place for the duration of 
construction activities that include vehicle activities on unpaved roads; and 

d) The cargo area of all vehicles hauling soil, sand, or other loose earth materials shall be 
covered. 
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Initial Study January 2017 

MM AQ-2  The Project shall comply with the provisions of South Coast Air Quality 
Management District Rule 1186 “PM10 Emissions from Paved and Unpaved Roads and 
Livestock Operations” and Rule 1186.1, “Less-Polluting Street Sweepers” by complying 
with the following requirements.  To ensure and enforce compliance with these requirements 
and reduce the release of criteria pollutant emissions into the atmosphere during 
construction, prior to grading and building permit issuance, the City of Moreno Valley shall 
verify that the following notes are included on the grading and building plans.  Project 
construction contractors shall be required to ensure compliance with the notes and permit 
periodic inspection of the construction site by City of Moreno Valley staff or its designee to 
confirm compliance.  The notes also shall be specified in bid documents issued to 
prospective construction contractors. 

a) If visible dirt or accumulated dust is carried onto paved roads during construction, the 
contractor shall remove such dirt and dust at the end of each work day by street cleaning 
and 

b) Street sweepers shall be certified by the South Coast Air Quality Management District as 
meeting the Rule 1186 sweeper certification procedures and requirements for PM10-
efficient sweepers.  All street sweepers having a gross vehicle weight of 14,000 pounds 
or more shall be powered with alternative (non-diesel) fuel or otherwise comply with 
South Coast Air Quality Management District Rule 1186.1. 

MM AQ-3  The Project is required to comply with the provisions of South Coast Air 
Quality Management District Rule 402 “Nuisance.”  To ensure and enforce compliance with 
this requirement, which applies to the release of odorous emissions into the atmosphere, 
prior to the issuance of grading and building permits, the City of Moreno Valley shall verify 
that the following note is included on grading and building plans.  During Project 
construction, contractors shall be required to ensure compliance with Rule 402 and permit 
periodic inspection of the construction site by the City of Moreno Valley staff or its designee 
to confirm compliance. 

IV.  Biological Resources 

The following impact analysis pertaining to biological resources is based on information 
contained in the Ironwood Village Biological Resources Assessment (herein referred to as the 
“Biological Resources Assessment” or “BRA”), prepared by ESA PCR, dated September 2016, 
as well as the Determination of Biologically Equivalent or Superior Preservation (referred to as 
the “DBESP” Report), also prepared by ESA PCR, dated September 2016.  The scope of the 
BRA includes descriptions of Project-related improvements, methods of study, existing site 
conditions including vegetation communities and the potential for special-status biological 
resources, followed by an evaluation of impacts to special-status biological resources pursuant to 
CEQA thresholds and compliance with the Western Riverside County MSHCP.  The BRA 
summarizes existing on- and off-site biological resources conditions within and around the 
Project site based on information compiled through field reconnaissance and appropriate 
reference materials.  Surveys included a general biological survey and vegetation mapping; an 
investigation of jurisdictional waters; focused plant surveys; and focused burrowing owl surveys.  
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-27 ESA PCR 
Initial Study January 2017 

Avoidance, minimization, and/or mitigation measures are proposed to reduce any potential 
adverse effects to biological resources to less than significant under CEQA where appropriate.   

The Biological Resources Assessment and DBESP Report are both provided in Appendix B of 
this Initial Study. 

Existing Biological Resources Conditions 
The study area for the BRA included the approximately 78.48-acre on-site study area (Project 
site) as well as approximately 10.57 acres of off-site study areas that could potentially be affected 
by off-site infrastructure improvements to serve future development on-site.  The specific 
location of the study area is depicted below in Figure IV-1, BRA Study Area.  Off-site study areas 
associated with four types of proposed Project improvements include manufactured slopes, road 
improvements, a sewer line extension, and water line extensions, as illustrated and indicated in 
Figure IV-1. 

The Project study areas consist primarily of non-native vegetation characterized by ruderal 
vegetation and disturbed areas that consist of little to no vegetation.  There are some areas that 
support native plant communities, such as Riversidean sage scrub and brittlebush scrub, which 
predominantly reside in the northwestern corner of the on-site study area.  The Project proposes 
avoidance of the northwestern and northeastern corners of the on-site study area, which are 
located on hillsides that transition into the foothills of the Badlands mountain range located to the 
north of the Project site.  These avoided areas will be maintained as natural open space, in part, to 
preserve the scenic views of the hillsides from the City of Moreno Valley.  The Project on- and 
off-site study areas also support two drainage systems, which include Drainage A and Drainage 
Complex B (see discussion and exhibits below), approximately 40% of which will be avoided. 

Characteristics of the Study Area and Surrounding Area 

On-Site Characteristics 

The approximately 79-acre Project site and the 10.57-acre off-site areas are located in the City of 
Moreno Valley in Riverside County.  The Project site consists primarily of non-native vegetation 
characterized by ruderal vegetation and disturbed areas that consist of little to no vegetation.  
There are some areas that support native plant communities, such as Riversidean sage scrub and 
brittlebush scrub, which predominantly reside in the northwestern corner of the Project site.  The 
study area supports two drainage systems observed to support field indicators associated with 
USACE, RWQCB, and CDFW (collectively “the resource agencies”) jurisdictional waters, 
referred to in this analysis as Drainage A and Drainage Complex B, although only Drainage A 
occurs on-site.  The topography on-site is generally flat with gently rolling hills throughout the 
Project site and steeper rock outcrops on the northwest corner.  On-site elevations range from the 
lowest of approximately 1,830 feet above mean sea level (MSL) along the southern boundary of 
the Project site to a high of approximately 1,975 feet above MSL along the northwest boundary of 
the site.  The entire Project site is within the Reche Canyon/Badlands Area Plan of the MSHCP 
(see Figure IV-2, Relationship to the MSHCP, below).  
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BRA Study Area

SOURCE: Google Maps, 2015 (Aerial).
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Figure IV-2
Relationship to the MSHCP

SOURCE: USGS Topographic Series; MSHCP.
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-30 ESA PCR 
Initial Study January 2017 

Off-Site Characteristics 

The 10.57-acre off-site areas include the proposed manufactured slopes, road improvements, 
sewer line, and water line areas.  The off-site areas are dominated by ruderal vegetation and 
disturbed areas with only a small acreage of native brittlebush scrub and Riversidean sage scrub.  
The off-site areas also support some areas of sparsely vegetated river wash areas.  A portion of 
Drainage A and the entirety of Drainage Complex B occurs within the off-site area.  The 
topography of the off-site areas is generally flat with the exception of the proposed northern water 
line area near an existing water tank, which consists of a fairly steep east-facing slope supporting 
some native vegetation and rocky outcrops.  Elevations within the off-site areas range from the 
lowest of approximately 1,793 feet above MSL at the southern end of the proposed sewer line to a 
high of approximately 1,948 feet above MSL at the steepest portion of the proposed water line 
area.   

Plant Communities 

Descriptions of each of the plant communities found within the study area are provided in Section 
4.2 of the Project BRA.  The locations of each of the plant communities are shown below in 
Figure IV-3, Plant Communities, while Table IV-1, Plant Communities, below, lists each of the 
plant communities observed, as well as the acreage within the study area.  

TABLE IV-1 
PLANT COMMUNITIES 

Plant Communities On-site (acres) Off-site (acres) 

Brittlebush Scrub 2.34 0.27  

Brittlebush Scrub/Ruderal 0.31 0.21  

Buckwheat Scrub/Ruderal 0.09 0.04 

Laurel Sumac Scrub/Ruderal 0.78  - 

Riversidean Sage Scrub 3.10 0.12  

Riversidean Sage Scrub/Ruderal - 0.07 

Rock Outcrop/Riversidean Sage Scrub 2.15 -  

River Wash - 0.05 

Ruderal 38.04  2.50  

Ruderal/Brittlebush Scrub - 0.04 

Ruderal/Riversidean Sage Scrub 2.29  0.43 

Disturbed 28.68  4.18 

Developed 0.70 2.66 

Total 78.48  10.57 

 
SOURCE: ESA PCR, 2016 
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Figure IV-3
Plant Communities

SOURCE: Google Maps, 2015 (Aerial).
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-32 ESA PCR 
Initial Study January 2017 

General Plant Inventory	

The plant communities discussed above are comprised of numerous plant species.  Observations 
regarding the plant species present were made during the field visits to the study area, and a list of 
all plant species observed is provided in Appendix A, Floral and Faunal Compendium, of the 
BRA.  Special-status plant species occurring or potentially occurring within the study area are 
discussed in Section 4.7.5, Special-status Plant Species, of the BRA. 

General Wildlife Inventory 

The plant communities discussed above provide habitat for common wildlife species.  
Observations regarding the wildlife species present were made during the field visits to the study 
area, and a list of all species observed is provided in Appendix A of the BRA.  Special-status 
wildlife species occurring or potentially occurring are discussed in Section 4.7.6, Special-status 
Wildlife Species, of the BRA. 

Wildlife Movement 

Wildlife corridors link together areas of suitable habitat that are otherwise separated by rugged 
terrain, changes in vegetation, or human disturbance.  The fragmentation of open space areas by 
urbanization creates isolated “islands” of wildlife habitat.  In the absence of habitat linkages that 
allow movement to adjoining open space areas, various studies have concluded that some wildlife 
species, especially the larger and more mobile mammals, will not likely persist over time in 
fragmented or isolated habitat areas because they prohibit the infusion of new individuals and 
genetic material. 

Corridors effectively act as links between different populations of a species.  A group of smaller 
populations (termed “demes”) linked together via a system of corridors is termed a 
“metapopulation.”  The long-term health of each deme within the metapopulation is dependent 
upon its size and the frequency of interchange of individuals (immigration vs. emigration).  The 
smaller the deme, the more important immigration becomes, because prolonged inbreeding with 
the same individuals can reduce genetic variability.  Immigrant individuals that move into the 
deme from adjoining demes mate with individuals and supply that deme with new genes and gene 
combinations that increases overall genetic diversity.  An increase in a population’s genetic 
variability is generally associated with an increase in a population’s health and long-term 
viability. 

Corridors mitigate the effects of habitat fragmentation by:  (1) allowing animals to move between 
remaining habitats, which allows depleted populations to be replenished and promotes genetic 
diversity; (2) providing escape routes from fire, predators, and human disturbances, thus reducing 
the risk that catastrophic events (such as fires or disease) will result in population or local species 
extinction; and (3) serving as travel routes for individual animals as they move within their home 
ranges in search of food, water, mates, and other needs. 

Wildlife movement activities usually fall into one of three movement categories:  (1) dispersal 
(e.g., juvenile animals from natal areas, individuals extending range distributions); (2) seasonal 
migration; and, (3) movements related to home range activities (foraging for food or water, 
defending territories, searching for mates, breeding areas, or cover).  Although the nature of each 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-33 ESA PCR 
Initial Study January 2017 

of these types of movement is species specific, large open spaces will generally support a diverse 
wildlife community representing all types of movement.  Each type of movement may also be 
represented at a variety of scales from non-migratory movement of amphibians, reptiles, and 
some birds on a “local” level to home ranges encompassing many square-miles for large 
mammals moving on a “regional” level.  A number of terms have been used in various wildlife 
movement studies, such as “wildlife corridor,” “travel route,” and “wildlife crossing” to refer to 
areas in which wildlife move from one area to another.  To clarify the meaning of these terms and 
facilitate the discussion on wildlife movement in this analysis, these terms are defined as follows: 

Travel Route:  A landscape feature (such as a ridgeline, drainage, canyon, or riparian strip) within 
a larger natural habitat area that is used frequently by animals to facilitate movement and provide 
access to necessary resources (e.g., water, food, cover, den areas).  The travel route is generally 
preferred because it provides the least amount of topographic resistance in moving from one area 
to another; it contains adequate food, water, and/or cover while moving between habitat areas; 
and provides a relatively direct link between target habitat areas. 

Wildlife Corridor:  A piece of habitat, usually linear in nature, that connects two or more habitat 
patches that would otherwise be fragmented or isolated from one another.  Wildlife corridors are 
usually bounded by urban land areas or other areas unsuitable for wildlife.  The corridor generally 
contains suitable cover, food, and/or water to support species and facilitate movement while in 
the corridor.  Larger, landscape-level corridors (often referred to as “habitat or landscape 
linkages”) can provide both transitory and resident habitat for a variety of species. 

Wildlife Crossing:  A small, narrow area, relatively short in length and generally constricted in 
nature, that allows wildlife to pass under or through an obstacle or barrier that otherwise hinders 
or prevents movement.  Crossings typically are manmade and include culverts, underpasses, 
drainage pipes, and tunnels to provide access across or under roads, highways, pipelines, or other 
physical obstacles.  These are often “choke points” along a movement corridor. 

Wildlife Movement Within the Study Area 

As previously described, wildlife movement activities occur at a variety of scales from a “local” 
level to a “regional” level.  Regional movement through the study area is restricted due to the 
urbanization of the region and the proximity to a major freeway (SR-60) (refer to Figures A-1 and 
A-2 in Attachment A of this Initial Study).   The study area is immediately surrounded by 
residential development to the south and west.  Although there is vacant land directly to the north 
and east of the study area, the land to the east is highly disturbed and mostly cleared of natural 
vegetation and there are a number of residential communities adjacent to the eastern boundary of 
the vacant land.  Additionally, the study area is located about 0.5 mile to north of the SR-60.  
Although regional movement through this area is likely limited, there is some potential for local 
movement through the study area via the open area directly to the north which comprises the 
foothills of the Badlands.  Although the study area connects to the open area to the north, the 
study area is dominated by ruderal and disturbed areas with limited native vegetation.   

The Project site only supports one ephemeral drainage that conveys minor road runoff from 
Ironwood Avenue with no associated vegetation (Drainage A), which is unlikely to facilitate 
wildlife movement.  Additionally, Drainage A initiates on-site and meanders for approximately 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-34 ESA PCR 
Initial Study January 2017 

396 linear feet before exiting the Project site via a culvert beneath Ironwood Avenue.  Drainage 
Complex B occurs within the off-site areas and comprises the mainstem Drainage B, which is a 
USGS mapped blueline stream, and five small tributaries (Drainages B1 through B5).  The 
mainstem Drainage B does support some ruderal and non-native vegetation (e.g. giant reed).  
Drainage B appears to initiate in the foothills of the Badlands to the north of the off-site areas and 
becomes channelized just west of the off-site sewer line area.   

Due to the limited vegetation within Drainage B and lack of connection to suitable habitat 
downstream due to development, Drainage B is not expected to function as a wildlife movement 
corridor.  The smaller tributaries (Drainages B1 through B5) are also ephemeral drainages with 
limited upland vegetation, which initiate at the peak of a small ridge upstream from the off-site 
water line area and appear to support little to no surface connection to the mainstem Drainage B 
likely due to decades of disturbance from agriculture and/or weed abatement activities.  Drainage 
B5 does not appear to support any natural watershed and appears to be relict in nature.  
Vegetation within the drainage appears to be supported by artificial discharges from the water 
tank blow-off pipe observed at the headwaters of Drainage B5.  Due to the limited vegetation and 
watershed, as well as the disturbed nature of the downstream areas off-site, the tributaries do not 
facilitate wildlife movement through the study area.    

The study area is not within any Core or Linkage areas as identified by the MSHCP.  There is one 
proposed linkage (Proposed Linkage 4) approximately 2.1 miles to the north of the study area and 
one existing core (Core H) roughly 4.0 miles to the south of the study area.  Proposed Linkage 4 
would include upland habitat within Reche Canyon and provide connection to Box Springs 
Reserve, the Badlands, and San Bernardino County.  The open area directly to the north of the 
study area does directly connect to Proposed Linkage 4.  Existing Core H includes Lake Perris 
State Recreation Area and San Jacinto Wildlife Area.  There is no direct connection from the 
study area to Core H, which are separated by urban development.  The study area is not within 
any linkages identified by the South Coast Missing Linkages report; the nearest linkage design 
identified is for the San Bernardino–San Jacinto Connection located approximately 3.5 miles to 
the east.  Since the study area is not identified as a linkage by the MSHCP or South Coast 
Wildlands, and it does not support habitat that connects two or more habitat patches that would 
otherwise be fragmented or isolated from one another, the study area is not considered a wildlife 
corridor.  The study area may provide limited opportunities for wildlife movement, more likely 
for local wildlife movement as described below. 

Movement on a smaller or “local” scale could occur within the study area for species that are less 
restricted in movement pathway requirements or are adapted to urban areas (e.g., raccoon 
[Procyon lotor], stripped skunk [Mephitis mephitis], coyote [Canis latrans], and bird species in 
general).  Habitat within the study area is dominated by ruderal and disturbed areas with some 
portions supporting native vegetation, including brittlebush scrub, buckwheat scrub, and 
Riversidean sage scrub.  As such, it likely supports some wildlife movement within the study area 
and/or nearby areas for foraging and shelter.  Data gathered from the biological survey indicates 
that the study area contains habitat that supports common species of invertebrates, reptiles, birds, 
and small mammals.  The home range and average dispersal distance of many of these species 
may be entirely contained within the study area and immediate vicinity.   
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-35 ESA PCR 
Initial Study January 2017 

Populations of animals such as insects, reptiles, small mammals, and a few bird species may find 
all their resource requirements without moving far or outside of the study area at all.  
Occasionally, individuals expanding their home range or dispersing from their parental range 
could attempt to move outside of the study area, if feasible, based on the surrounding restrictions 
to movement from development (see above).  Bird species may fly over the development and 
freeways to utilize the study area for foraging, although this is expected to be limited due to the 
high level of human activity in the region and higher quality foraging habitats in nearby open 
areas with less human disturbance, particularly the Badlands to the north.  

In summary, the study area may support live-in and movement habitat for species on a local scale 
(i.e., some live-in and at least marginal movement habitat for invertebrates, reptiles, birds, and 
small mammal species).  However, due to surrounding development, the proximity to the I-60 
freeway, and the ephemeral nature and limited watershed of the drainages, the study area likely 
provides little to no function to facilitate movement for wildlife species on a regional scale and it 
is not identified as a regionally important dispersal or seasonal migration corridor by the MSHCP 
or by South Coast Wildlands. 

Jurisdictional Waters 

An investigation of on- and off-site jurisdictional waters was performed by ESA PCR Regulatory 
Services staff on September 19, 2014.  An additional site visit was conducted on December 10, 
2014 following a series of storm events that occurred on December 2, 3, and 4, 2014 totaling 
nearly two inches of rain in that period.3  Based on the results of the investigation, Drainage A 
and Drainage Complex B (Drainages B & B1through B5) were determined to support a total of 
approximately 0.057 acre of USACE/RWQCB “waters of the U.S.” and 0.165 acre of CDFW 
jurisdictional streambed (see Figure IV-4, Jurisdictional Features, below).  A summary of 
jurisdictional features assessed within the study area is provided in Table IV-2, Jurisdictional 
Features, below. 

The study area is located within rolling valley topography located southeast of Reche Canyon and 
south/southwest of The Badlands mountain range.  The study area is located within the San 
Jacinto Watershed and generally drains toward the south, eventually reaching the Perris Valley 
Storm Drain which ultimately reaches the San Jacinto River and then Canyon Lake.   The USGS 
Sunnymead topographic Quadrangle depicts a blueline stream originating in the foothills to the 
north with headwaters located approximately 2,000 linear feet from the on-site study area.  The 
mapped blueline drainage feature enters the Project site near the center of the northern Project 
boundary and bisects the property.  The property has been subjected to seasonal dry-farming 
and/or weed abatement activities for several decades.  Based on the jurisdictional assessments 
performed by ESA PCR, no discernible streambed or indicators of flow were observed within the 
area historically mapped as a blueline drainage feature during the September 19, 2014 
jurisdictional delineation.   

                                                      
3   Based on WeatherCurrents.com precipitation data accessed at 
http://weathercurrents.com/morenovalley/ArchiveDec2014.do obtained on July 26, 2016. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-36 ESA PCR 
Initial Study January 2017 

TABLE IV-2 
JURISDICTIONAL FEATURES 

Drainage (Study Area) 
Length 
(ft) 

USACE/ 
RWQCB 
(acres) 

CDFW 
(acres) Flow Classification 

A (On-Site) 285 0.023 0.046 Ephemeral 

A (Off-Site) 111 0.007 0.013 Ephemeral 

Drainage A Subtotal 396 0.030 0.059  

B  (Off-Site) 306 0.026 0.069 Ephemeral 

B1 (Off-Site)b 0a N/A 0.001 Ephemeral 

B2 (Off-Site) b 32 N/A 0.001 Ephemeral 

B3 (Off-Site) b 25 N/A 0.001 Ephemeral 

B4 (Off-Site) b 34 N/A 0.001 Ephemeral 

B5 (Off-Site) 35 0.002 0.033 Ephemeral 

Drainage Complex B Subtotal 432 0.028 0.106  

Total 828 0.058 0.165  

 
a  Less than one linear foot of jurisdiction occurs within Drainage B1 as the majority of the drainage within the off-site study area is 

associated with an existing corrugated metal pipe that was not quantified. 
 
b   Drainage did not support jurisdictional field indicators associated with “waters of the U.S” regulated by the USACE and RWQCB  

pursuant to the Clean Water Act. 
 
SOURCE:  ESA PCR, 2014 

 
 
In order to determine if jurisdictional field indicators reestablish following moderate rain events, 
ESA PCR staff returned to investigate the site following a series of early December 2014 storm 
events yielding nearly 2-inches of rain over three consecutive days.  In our experience, this 
amount of rain would have reestablished some evidence of flow capable of eroding a streambed 
and/or supporting some jurisdictional field indicators based on the USACE’s arid delineation 
guidelines.   

However, no ordinary water mark, sediment deposition/sorting, debris wracks, bed/bank, 
streambed associated vegetation, or other jurisdictional field indicators were observed 
immediately following the consecutive rain events.  As a result, it was determined that no 
jurisdiction occurs within the area mapped as a blueline drainage feature within the study area. 

It was noted that the USGS Sunnymead Quadrangle depicts a small water feature at the off-site 
headwaters, located approximately 2,000 linear feet north of the site where the blueline feature 
initiates.  As such, it is feasible that the mapped water feature is associated with a historic stock 
pond, which may have supported a small drainage that ultimately extended to the Project study 
area when water was historically discharged from the feature and/or significant storm events 
caused it to overflow.  However, based on review of current aerial imagery in Google Earth, no 
water feature appears to persist within the off-site headwaters in the current condition capable of 
supporting a discernible streambed.  Consequently, the only jurisdictional feature identified 
within the on-site study area during the December 2014 site visit is a minor roadside ditch 
identified as Drainage A.   
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-39 ESA PCR 
Initial Study January 2017 

Jurisdiction within the off-site study areas is limited to a mainstem drainage identified as 
Drainage B, and Drainage Complex B which is comprised of tributary Drainages B1through B5.  
No riparian and/or hydrophytic vegetation communities were observed on the study area that 
would warrant the need for a formal wetland analysis.  Therefore, no jurisdictional wetlands or 
special aquatic sites were determined to occur within the Project study areas.  The following 
provides a summary of jurisdictional drainage features identified within the Project study areas: 

Drainage A 

Drainage A is an unvegetated roadside ditch that establishes only when rain events generate 
sufficient runoff from Ironwood Avenue to erode a small channel through sandy disturbed soils.  
The ephemeral ditch enters the Ironwood Avenue Right-of-Way within the off-site study area 
then enters the on-site study area along the southern Project boundary, extending for 
approximately 285 linear feet.  The ditch then enters a corrugated metal pipe (“CMP”) beneath 
Ironwood Avenue which is ultimately conveyed through the rural residential development to the 
south and into a water quality basin adjacent to SR-60.  Drainage A ranged from 2 to 3 feet in 
jurisdictional channel width and contains sandy loam soils that are periodically disturbed by weed 
abatement activities.  A photograph of Drainage A is provided in Figure 11a of the Project BRA. 

Drainage A within the on-and off-site study area supports a total of approximately 396 linear feet 
of ephemeral unvegetated roadside ditch, containing 0.023 acre of on-site and 0.007 acre of off-
site non-wetland USACE “waters of the U.S” totaling 0.030 acre, as well as 0.46 acre of on-site 
and 0.013 acre of off-site CDFW jurisdictional streambed totaling 0.059 acre.   

Drainage Complex B 

Drainage B 

Drainage B is an ephemeral sandy wash that originates off-site approximately 2 miles to the 
northwest along Reche Canyon Road.  The drainage meanders along the road until it reaches the 
valley floor extending across Trust Way, crossing Kalmia Avenue, and then conveys runoff along 
the west side of Moreno Beach Drive for approximately a quarter-mile prior to crossing the off-
site Water Line Alternative 1.  The drainage feature then extends south/southwest for another 
quarter-mile before entering a culvert beneath Ironwood Avenue and meandering for another 
quarter-mile prior to entering the off-site sewer line study area.  Drainage B then continues for 
approximately 700 linear feet toward the southwest ultimately entering a detention basin located 
directly northeast of the Nason Street exit of SR-60.  Drainage B within the off-site study areas 
ranges from approximately 4-10 feet in USACE/CDFW channel width and is entirely 
unvegetated.  Soils within the wash are comprised of loamy sands of the Tujunga series consistent 
with the mapping by NRCS.  Photographs of Drainage B are provided in Figure 11a of the Project 
BRA. 

Drainage B within the off-site sewer line and Water Line Alternative 1 total approximately 306 
linear feet of unvegetated ephemeral sandy wash totaling approximately 0.026 acre of non-
wetland  USACE/RWQCB “waters of the U.S.” and 0.069 acre of CDFW jurisdictional 
streambed. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-40 ESA PCR 
Initial Study January 2017 

Drainages B1- B5 

Drainages B1through B5 are minor ephemeral drainages that with the exception of Drainage B5 
(which appears to accept flow from a water tank bypass pipe) function to drain a very limited 
watershed west of the existing water district road that runs parallel to the eastern boundary of the 
Project site.  Drainage B5 appears to support flows from two small slope v-ditches as well as a 
pipe at its headwaters that appears to drain the existing water tank directly to the west, and was 
likely formed by controlled releases from the water tank structure.  Otherwise, no natural 
watershed capable eroding such an incised drainage feature occurs upstream.  Drainages B1 
through B3 have small CMP culverts that convey limited runoff west of the water district road 
and support very weak indicators of flow and/or bed and bank.  Drainage B4 does not support a 
pipe culvert rather a small pipe that drains surface flow from a small v-ditch directly west of the 
road.  No discernible indicators associated with “waters of the U.S.” such as an ordinary high 
water mark, sediment deposition/sorting, debris wracks, streambed associated vegetation, or other 
USACE jurisdictional field indicators indicative of the arid southwest region were observed 
within Drainages B1-B4 immediately following the consecutive rain events of early December 
2014.  However, Drainages B1 through B4 do support topographic low points with banks typical 
of headwater swales.  Drainage B5 was presumed to support USACE/RWQCB jurisdiction due to 
the presence of an ordinary high water mark, which ultimately became indiscernible after 
approximately 1,000 linear feet.  Given the reasonable proximity to Drainage B5 observed in the 
field in light of periodic disturbance to the sandy soils from weed abatement activities, Drainage 
B5 was presumed to be regulated as “waters of the U.S.”  Drainages B1through B5 were all 
presumed to support CDFW jurisdictional streambed. 

Drainages B1 through B4 exhibit sparse upland scrub vegetation and ruderal grasses and are 
otherwise unvegetated.  Drainage B5 supports a small patch of mule fat along approximately 15 
linear feet of the headwaters directly downstream of the water tank pipe and mostly upland scrub 
vegetation beyond.  Drainages B1through B5 contain CDFW jurisdictional channel widths 
ranging from 0.5 to 3 feet, while Drainage B5 exhibits USACE jurisdiction averaging 
approximately 2 feet in channel width and a CDFW channel width approximately averaging 10 
feet.  Drainage Complex B drainage features all were observed to support sandy loam soils.  
Photographs of Drainage Complex B are provided in Figures 11a and 11b of the Project BRA. 

Drainage B5 within the Water Line Alternative 2 study area totals approximately 0.002-acre of 
non-wetland ephemeral “waters of the U.S.” regulated by the USACE/RWQCB.  Drainage 
Complex B (Drainages B1 through B5) total approximately 0.037 acre of CDFW jurisdictional 
streambed and associated vegetation. 

Special-status Biological Resources and Regulations 

The following discussion describes the plant and wildlife species present, or potentially present, 
within the study area that have been afforded special recognition by Federal, State, or local 
resource conservation agencies and organizations.  These species have declining or limited 
population sizes, usually resulting from habitat loss.  Also discussed are habitats that are unique, 
of relatively limited distribution, or of particular value to wildlife.  Protected special-status 
species are classified by either Federal or State resource management agencies, or both, as 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-41 ESA PCR 
Initial Study January 2017 

threatened or endangered, under provisions of the Federal and State Endangered Species 
Acts (FESA and CESA, respectively). 

Federal Special-status Resource Protection and Classifications 

Federal ESA 

The FESA of 1973 defines an endangered species as “any species which is in danger of extinction 
throughout all or a significant portion of its range.”  A threatened species is defined as “any 
species which is likely to become an Endangered species within the foreseeable future throughout 
all or a significant portion of its range.”  Under provisions of Section 9(a)(1)(B) of the FESA, 
unless properly permitted, it is unlawful to “take” any listed species.  “Take” is defined in Section 
3(18) of FESA:  “...harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to 
attempt to engage in any such conduct.”  Further, the USFWS, through regulation, has interpreted 
the terms “harm” and “harass” to include certain types of habitat modification as forms of “take.”  
These interpretations, however, are generally considered and applied on a case-by-case basis and 
often vary from species to species.  In a case where a property owner seeks permission from a 
federal agency for an action which could affect a federally listed plant or animal species, the 
property owner and agency are required to consult with USFWS pursuant to Section 7 of the ESA 
if there is a federal nexus, or pursuant to Section 10 of the ESA.  Section 9(a)(2)(b) of the FESA 
addresses the protections afforded to listed plants. 

All references to Federally-protected species herein and in the Project BRA include the most 
current published status or candidate category to which each species has been assigned by 
USFWS.  For purposes of this assessment the following acronyms are used for Federal status 
species, as applicable: 

 FE Federally-listed as Endangered 

 FT Federally-listed as Threatened 

 FPE Federally proposed for listing as Endangered 

 FPT Federally proposed for listing as Threatened 

 FPD Federally proposed for delisting 

 FC Federal candidate species (former C1 species) 

Some of the USFWS offices maintain a database of listed species within their jurisdiction, for 
example the Sacramento4 and Carlsbad5 offices.  The Carlsbad USFWS Office jurisdiction 
encompasses the counties of Los Angeles, Orange, Riverside, San Bernardino, Imperial, and San 
Diego.   

Migratory Bird Treaty Act 

The Migratory Bird Treaty Act (MBTA) protects individuals as well as any part, nest, or eggs of 
any bird listed as migratory.  In practice, Federal permits issued for activities that potentially 
impact migratory birds typically have conditions that require pre-disturbance surveys for nesting 

                                                      
4  http://www.fws.gov/sacramento/ES_Species/Lists/es_species_lists-overview.htm  
5  http://www.fws.gov/carlsbad/SpeciesStatusList/CFWO_Species_Status_List.htm 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-42 ESA PCR 
Initial Study January 2017 

birds.  In the event nesting is observed, a buffer area with a specified radius must be established, 
within which no disturbance or intrusion is allowed until the young have fledged and left the nest, 
or it has been determined that the nest has failed.  If not otherwise specified in the permit, the size 
of the buffer area varies with species and local circumstances (e.g., presence of busy roads, 
intervening topography, etc.), and is based on the professional judgment of a monitoring 
biologist.  A list of migratory bird species protected under the MBTA is published by USFWS. 

Federal Clean Water Act, Section 404 

Section 404 of the Clean Water Act (CWA) regulates the discharge of dredged or fill material 
into waters of the U.S. and authorizes the Secretary of the Army, through the Chief of Engineers, 
to issue permits for such actions.  Implementing regulations for the CWA define waters of the 
U.S. as “rivers, creeks, streams, and lakes extending to their headwaters and any associated 
wetlands.”  Wetlands are defined as “areas that are inundated or saturated by surface or 
groundwater at a frequency and duration sufficient to support a prevalence of vegetation typically 
adapted for life in saturated soil conditions.”  The permit review process entails an assessment of 
potentially adverse impacts to USACE jurisdictional waters of the U.S. 

Over the years, the USACE has modified its regulations, typically due to evolving policy or 
judicial decisions, through the issuance of Regulatory Guidance Letters, memorandums, or more 
expansive instruction guidebooks.  These guidance documents help to update and define how 
jurisdiction is claimed, and how these waters of the U.S. will be regulated.  The most recent, 
significant modification occurred on June 5, 2007, subsequently updated in December 2008, 
when the USACE and the U.S. Environmental Protection Agency (USEPA) issued a series of 
guidance documents outlining the requirements and procedures, effective immediately, to 
establish jurisdiction under Section 404 of the CWA and the Section 10 of the Rivers and Harbors 
Act of 1899.  These documents are intended to be used for all jurisdictional delineations and 
provide specific guidance for the jurisdictional determination of potentially jurisdictional features 
affected by the U.S. Supreme Court rulings in Rapanos v. the United States and Carabell v. the 
United States 547 U.S. 715 (2006) (jointly referred to as Rapanos). 

The Rapanos case outlines the conditions and criteria used by the USACE to assess and claim 
jurisdiction over non-isolated, non-navigable, ephemeral tributaries.  Under a plurality ruling, the 
Court noted that certain “not relatively permanent” (i.e., ephemeral), non-navigable tributaries 
must have a “significant nexus” to downstream traditional navigable waters to be 
jurisdictional.  An ephemeral tributary has a significant nexus to downstream navigable “waters” 
when it has “more than a speculative or an insubstantial effect on the chemical, physical, and/or 
biological integrity of a Traditional Navigable Water (TNW).”  A significant nexus is established 
through the consideration of a variety of hydrologic, geologic and ecological factors specific to 
the particular drainage feature in question.  For drainage features that do not meet the significant 
nexus criteria, a significant nexus determination is provided by the USACE to the USEPA for the 
final determination of federal jurisdiction.  Drainage features that do not meet the significant 
nexus criteria based on completion of a jurisdictional delineation, and/or are determined to be 
isolated pursuant to the SWANCC ruling (see below), may still be regulated by California 
Department of Fish and Wildlife (CDFW) under Fish and Game Code Section 1600 or the 
Regional Water Quality Control Board (RWQCB) under the Porter-Cologne Water Quality Act. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-43 ESA PCR 
Initial Study January 2017 

On January 15, 2003, the USACE and USEPA issued a Joint Memorandum to provide clarifying 
guidance regarding the United States Supreme Court ruling in the Solid Waste Agency of 
Northern Cook County v. United States Army Corps of Engineers, No. 99-1178 (January 9, 2001) 
(“the SWANCC ruling”), (Federal Register:  Vol. 68, No. 10.).  This ruling held that the CWA 
does not give the federal government regulatory authority over non-navigable, isolated, intrastate 
waters.  As a result of this decision, some previously regulated depressional areas such as 
mudflats, sandflats, wetlands, prairie potholes, wet meadows, playa lakes, natural ponds, and 
vernal pools, which are not hydrologically connected to other intra- or inter-state “waters of the 
U.S.,” are no longer regulated by the USACE.  

Federal Clean Water Act, Section 401 

The mission of the RWQCB is to develop and enforce water quality objectives and implement 
plans that will best protect the beneficial uses of the state’s waters, recognizing local differences 
in climate, topography, geology, and hydrology.  The California RWQCB is responsible for 
implementing compliance not only with state codes such as the California Water Code, but also 
some federal acts such as Section 401 of the CWA.  Section 401 of the CWA requires that any 
applicant for a federal permit for activities that involve a discharge to waters of the state shall 
provide the federal permitting agency with a certification from the state in which the discharge is 
proposed that states that the discharge will comply with the applicable provisions under the 
federal CWA.6  As such, before the USACE will issue a CWA Section 404 permit, applicants 
must apply for and receive a Section 401 water quality certification (WQC) from the RWQCB.  
The RWQCB regulates “discharging waste, or proposing to discharge waste, within any region 
that could affect “waters of the state” (Water Code § 13260 (a)), pursuant to provisions of the 
Porter-Cologne Water Quality Control Act which defines RWQCB jurisdictional “waters of the 
state” as “any surface water or groundwater, including saline waters, within the boundaries of the 
state” (Water Code § 13050 (e)).   

With the exception of isolated waters and wetlands, most discharges of fill to waters of the state 
are also subject to a CWA Section 404 permit.  If a CWA Section 404 permit is not required for 
the Project, the RWQCB may still require issuance of Waste Discharge Requirements (WDR) 
under the Porter-Cologne Water Quality Control Act.  The RWQCB may regulate isolated waters 
that are not under jurisdiction of the USACE through issuance of WDR’s.  However, projects that 
obtain a Section 401 WQC are simultaneously enrolled in a statewide general WDR.  Processing 
of Section 401 WQC’s generally requires submittal of 1) a construction storm water pollution 
prevention plan (SWPPP), 2) a final water quality technical report that demonstrates that post-
construction storm water Best Management Practices (BMPs) comply with the local design 
standards  for municipal storm drain permits (MS4 permits) implemented by the State Water 
Resources Control Board effective January 1, 2011, and 3) a conceptual Habitat Mitigation and 
Monitoring Plan (HMMP) to compensate for permanent impacts to RWQCB waters, if any.  In 
addition to submittal of a draft CEQA document, a WQC application typically requires a 
discussion of avoidance and minimization of impacts to RWQCB jurisdictional resources, and 
efforts to protect beneficial uses as defined by the local RWQCB basin plan for the Project.  The 

                                                      
6 33 USC 1341 (a) (1). 
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RWQCB cannot issue a Section 401 WQC until the Project CEQA document is certified by the 
lead agency. 

State of California Special-status Resource Protection and Classifications 

California ESA 

California’s Endangered Species Act (CESA) defines an endangered species as: 

…a native species or subspecies of a bird, mammal, fish, amphibian, reptile, or 
plant which is in serious danger of becoming extinct throughout all, or a 
significant portion, of its range due to one or more causes, including loss of 
habitat, change in habitat, overexploitation, predation, competition, or disease. 

The State defines a threatened species as: 

…a native species or subspecies of a bird, mammal, fish, amphibian, reptile, or 
plant that, although not presently threatened with extinction, is likely to become 
an endangered species in the foreseeable future in the absence of the special 
protection and management efforts required by this chapter.  Any animal 
determined by the commission as rare on or before January 1, 1985 is a 
threatened species. 

Candidate species are defined as: 

…a native species or subspecies of a bird, mammal, fish, amphibian, reptile, or 
plant that the commission has formally noticed as being under review by the 
department for addition to either the list of endangered species or the list of 
threatened species, or a species for which the commission has published a notice 
of proposed regulation to add the species to either list. 

Candidate species may be afforded temporary protection as though they were already listed as 
threatened or endangered at the discretion of the Fish and Wildlife Commission.  Unlike the 
FESA, CESA does not include listing provisions for invertebrate species. 

Article 3, Sections 2080 through 2085, of the CESA addresses the taking of threatened or 
endangered species by stating: 

…no person shall import into this State, export out of this State, or take, possess, 
purchase, or sell within this State, any species, or any part or product thereof, 
that the commission determines to be an endangered species or a threatened 
species, or attempt any of those acts, except as otherwise provided. 

Under the CESA, “take” is defined as, “hunt, pursue, catch, capture, or kill, or attempt to hunt, 
pursue, catch, capture, or kill.” 

Additionally, some special-status mammals and birds are protected by the State as Fully Protected 
Mammals or Fully Protected Birds, as described in the California Fish and Wildlife Code, 
Sections 4700 and 3511, respectively. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-45 ESA PCR 
Initial Study January 2017 

California Species of Special Concern are species designated as vulnerable to extinction due to 
declining population levels, limited ranges, and/or continuing threats.  Informally listed species 
are not protected per se, but warrant consideration in the preparation of biological assessments.  
For some species, the CNDDB is only concerned with specific portions of the life history, such as 
roosts, rookeries, or nest areas. 

For the purposes of the BRA and this Initial Study, the following acronyms are used for State 
status species, as applicable: 

 SE State-listed as Endangered 

 ST State-listed as Threatened 

 SR State-listed as Rare 

 SCE State candidate for listing as Endangered 

 SCT State candidate for listing as Threatened 

 SFP State Fully Protected 

 SSC California Species of Special Concern 

Protection of Birds 

Section 3503.5 of the California Fish and Game Code states that it is “unlawful to take, possess, 
or destroy any birds in the order Falconiformes or Strigiformes (birds of prey) or to take, possess, 
or destroy the nest or eggs of any such bird except as otherwise provided by this code or any 
regulation adopted pursuant thereto.”  Activities that result in the abandonment of an active bird 
of prey nest may also be considered in violation of this code.  In addition, California Fish and 
Game Code, Section 3511 prohibits the taking of any bird listed as fully protected, and California 
Fish and Game Code, Section 3515 states that is it unlawful to take any non-game migratory bird 
protected under the MBTA. 

State of California Fish and Game Code, Section 1602 

Section 1602 of the California Fish and Game Code requires any entity (e.g., person, state or local 
government agency, or public utility) who proposes a project that will substantially divert or 
obstruct the natural flow of, or substantially change or use any material from the bed, channel, or 
bank of, any river, stream, or lake to notify the CDFW of the proposed project.  In the course of 
this notification process, the CDFW will review the proposed project as it affects streambed 
habitats within the project area.  The CDFW may then place conditions in the Section 1602 
Streambed Alteration Agreement to avoid, minimize, and mitigate any potentially significant 
adverse impacts within CDFW jurisdictional limits. 

California Native Plant Society 

The CNPS is a private plant conservation organization dedicated to the monitoring and protection 
of special-status species in California.  CNPS has compiled an inventory comprised of the 
information focusing on geographic distribution and qualitative characterization of Rare, 
Threatened, or Endangered vascular plant species of California.  The list serves as the candidate 
list for listing as Threatened and Endangered by CDFW.  CNPS has developed five categories of 
rarity, of which Ranks 1A, 1B, and 2 are particularly considered special-status: 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-46 ESA PCR 
Initial Study January 2017 

 Rank 1A Presumed extinct in California. 

 Rank 1B Plants Rare, Threatened, or Endangered in California and elsewhere. 

 Rank 2 Plants Rare, Threatened, or Endangered in California, but more common 
elsewhere. 

 Rank 3 Plants about which we need more information – a review list. 

 Rank 4 Plants of limited distribution – a watch list. 

The CNPS recently added “threat ranks” which parallel the ranks used by the CNDDB.  These 
ranks are added as a decimal code after the CNPS List (e.g., Rank 1B.1).  The threat codes are as 
follows: 

 .1 – Seriously endangered in California (over 80% of occurrences threatened/high degree 
and immediacy of threat); 

 .2 – Fairly endangered in California (20-80% occurrences threatened); 

 .3 – Not very endangered in California (<20% of occurrences threatened or no current 
threats known). 

Special-status species that occur or potentially could occur within the study area is based on one 
or more of the following:  (1) the direct observation of the species within the study area during 
any field surveys; (2) a record reported in the CNDDB; and (3) the study area is within known 
distribution of a species and contains appropriate habitat.   

Sensitive Plant Communities 

Sensitive plant communities include those habitat types considered rare by resource agencies, 
namely the CDFW, due to their scarcity and/or their ability to support State and Federally-listed 
Endangered, Threatened, and Rare vascular plants, as well as several special-status bird and 
reptile species.  CDFW maintains a natural plant community list, the List of California Terrestrial 
Natural Communities.7  Special-status natural communities (also referred to by CDFW as ‘rare’ 
or ‘special concern’) are identified on the list by an asterisk and are considered high priority 
vegetation types. 

Local Special-status Resource Protection and Classifications 

Western Riverside County MSHCP 

The study area is within the Western Riverside County MSHCP which was adopted by the 
Riverside County Board of Supervisors (June 17, 2003).  The MSHCP functions as an Habitat 
Conservation Plan (HCP) pursuant to Section 10(a)(1)(B) of the FESA and as a Natural 
Communities Conservation Plan (NCCP) under the NCCP Act of 2001.  The USFWS and CDFW 
have authorized the take of a number special-status plant and wildlife species (Covered Species) 
within the MSHCP Plan Area in exchange for the assembly and management of a coordinated 
MSHCP Conservation Area.   

                                                      
7  Available online at: http://www.dfg.ca.gov/biogeodata/vegcamp/natural_comm_list.asp. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-47 ESA PCR 
Initial Study January 2017 

Stephens’ Kangaroo Rat Habitat Conservation Plan 

The Stephens’ kangaroo rat (SKR) HCP provides Take Authorization for SKR within its 
boundaries as implemented by legal agreements executed among the Riverside County Habitat 
Conservation Agency (RCHCA), its member agencies, USFWS, CDFW, BLM , U.S. Department 
of Interior, State of California Resources Agency, and other agencies as appropriate.8  The 
MSHCP provides Take Authorization for SKR outside the boundaries of the SKR HCP, but 
within the MSHCP Plan Area boundaries.  The seven core reserves established by the SKR HCP 
will be managed as part of the MSHCP Conservation Area consistent with the SKR HCP. 

The study area is within the boundaries of the SKR HCP but is not within any of the core 
reserves.  As such, the Project would be required to pay a SKR mitigation fee for coverage under 
the SKR HCP. 

Sensitive Plant Communities 

The study area does not support any communities considered by CDFW as sensitive habitats.  

Special-status Plant Species 

Special-status plants include those listed, or candidates for listing, by the USFWS and CDFW; 
and species considered special-status by the CNPS (particularly Lists 1A, 1B, and 2).  Several 
special-status plant species were reported in the vicinity based on CNDDB and CNPS, totaling 65 
species within the 9-quadrangle search (as indicated in Appendix B, Special-Status Plant Species, 
of the BRA).  A total of 12 species were identified as having a potential to occur within the study 
area based on the literature review and existing habitat on the study area, as listed in Appendix B 
of the BRA.  Focused plant surveys were conducted in 2015 on the Project site and off-site road 
improvement and sewer line areas and in 2016 on the off-site water line areas; none of the species 
determined to have a potential to occur on the Project site and off-site water and sewer line areas 
were observed.  A summer focused survey was conducted within the off-site eastern 
manufactured slope area in 2016; however, a spring survey has not yet been conducted within this 
area.  The western manufactured slope areas do not support suitable habitat for special-status 
plant species. 

Special-status Wildlife Species 

Special-status wildlife includes those species listed as Endangered or Threatened under the FESA 
or CESA, candidates for listing by the USFWS or CDFW, and species of special concern to the 
CDFW.  Several special-status wildlife species were reported in the vicinity based on CNDDB, 
totaling 43 species within the 9-quadrangle search.  A total of 19 species were identified as 
having a potential to occur within or use the study area based on the literature review and habitat 
present on the study area, as listed in Appendix C, Special-status Wildlife Species, of the BRA.   

In addition, focused surveys were conducted for the burrowing owl in accordance with 
recommended protocols and the potential for foraging and nesting migratory bird and raptor 
species were also analyzed due to known presence within the study area or within the vicinity 
(see Appendix C of the BRA).  The species with a potential to occur on the study area are 
                                                      
8  http://www.skrplan.org/index.html 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-48 ESA PCR 
Initial Study January 2017 

discussed in detail in the BRA, including the results of the burrowing owl surveys and the 
migratory birds and raptors assessment.   

Migratory Birds and Raptors 

The study area supports some potential nesting and foraging habitat for nesting birds and raptors, 
primarily in the northwestern corner of the study area where there are shrubs and some trees.  
Several species of birds were observed on-site (see Appendix A of the BRA) and were identified 
by CNDDB as potentially occurring within the 9-quadrangle search area (see Appendix C of the 
BRA).  Raptors observed on-site include Cooper’s hawk (Accipiter cooperii), red-tailed hawk 
(Buteo jamaicensis), and American kestrel (Falco sparverius).  There is also a foraging potential 
for listed raptors within the 9-quadrangle search area according to CNDDB, such as golden eagle 
(State Fully Protected) and Swainson’s hawk (Federally Threatened), though the potential of 
foraging is considered low and neither are expected to nest on-site (see Appendix C of the BRA). 

Study Area’s Relationship to the Western Riverside County MSHCP 

This section provides a discussion of the study area’s relationship to the MSHCP policies, 
including the location within the MSHCP Area Plan, Criteria Cells, and cores and linkages, and 
the presence of MSHCP protected biological resources. 

Location of the Study Area within the MSHCP Area Plan and Criteria Cells 

The entire study area is within the Reche Canyon/Badlands Area Plan (see Figure IV-2 above) of 
the MSHCP but is not within a Criteria Cell, a designated Cell Group, or a subunit within the 
Southwest Area Plan that requires conservation of land for inclusion in the MSHCP Conservation 
Area.     

Location of the Study Area within MSHCP Cores and Linkages 

As mentioned previously, the study area is not within any cores or linkages (i.e., Special Linkage 
Areas) as identified in the Reche Canyon/Badlands Area Plan.   

Riparian/Riverine Areas and Vernal Pools 

Section 6.1.2, Protection of Species Associated with Riparian/Riverine Areas and Vernal Pools, 
of the MSHCP provides for the protection of Riparian/Riverine Areas and Vernal Pools within 
the MSHCP Plan Area.  Riparian/Riverine areas are defined in the MSHCP as “lands which 
contain habitat dominated by trees, shrubs, persistent emergents, or emergent mosses and lichens, 
which occur close to or which depend upon soil moisture from a nearby fresh water source; or 
areas with fresh water flow during all or a portion of the year.”  Vernal pools are defined in the 
MSHCP as “seasonal wetlands that occur in depression areas that have wetlands indicators of all 
three parameters (soils, vegetation, and hydrology) during the wetter portion of the growing 
season but normally lack wetlands indicators of hydrology and/or vegetation during the drier 
portion of the growing season.”   

As shown below in Figure IV-5, MSHCP Riverine Areas, and summarized in Table IV-3, 
MSHCP Riverine Areas, the Project study areas support a total 0.165 acre of MSHCP Riverine 
Areas including 0.059 acre in Drainage A (0.046 acre on-site and 0.013 acre off-site), 0.070 acre 
in Drainage B, 0.001 acre in Drainage B1, 0.001 acre in Drainage B2, 0.001 acre in Drainage B3, 
0.002 acre in Drainage B4, and 0.033 acre in Drainage B5.   
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-50 ESA PCR 
Initial Study January 2017 

All drainages are considered MSHCP Riverine Areas (rather than MSHCP Riparian Areas) since 
they are supported by ephemeral9 flows and do not support riparian vegetation communities.  No 
vernal pools occur within the on- and off-site study areas.  Due to the presence of MSHCP 
Riverine features, the Project will require a Determination of Biologically Equivalent or Superior 
Preservation (DBESP) analysis for any impacts proposed to these areas.  The DBESP is required 
to provide details on any proposed impacts and compensatory mitigation for compliance with 
MSHCP requirements for submittal to the County of Riverside Environmental Programs 
Department (EPD), subject to approval by the County of Riverside Regional Conservation 
Authority (RCA) and the State and Federal Wildlife Agencies (CDFW and USFWS). 

TABLE IV-3 
MSHCP RIVERINE AREAS 

Drainage (Study Area) Length (ft) Area (acres) 
Riparian/Riverine Flow 
Classification 

A (On-Site) 285 0.046 Riverine 

A (Off-Site) 111 0.013 Riverine 

B (Off-Site) 306 0.069 Riverine 

B1 (Off-Site) 0* 0.001 Riverine 

B2 (Off-Site) 32 0.001 Riverine 

B3 (Off-Site) 25 0.001 Riverine 

B4 (Off-Site) 34 0.001 Riverine 

B5 (Off-Site) 35 0.033 Riverine 

Total 828 0.165  

 
* Less than one linear foot of jurisdiction occurs within Drainage B1 as the majority of the drainage within the 

off-site study area is associated with an existing corrugated metal pipe that was not quantified. 
 
Source:  ESA PCR, 2014 

 

The biological function and value of the on- and off-site Riverine Areas within Drainage A and 
Drainage Complex B include the transport of water, which is limited based on the ephemeral 
flows of the drainage and limited watershed.  The function and value of the drainages are also 
limited since they are primarily unvegetated and support only some small patches of upland 
and/or ruderal vegetation.  Other types of aquatic features that could provide suitable habitat for 
Riparian/Riverine species, such as fairy shrimp, are not present within the study area  (i.e. vernal 
pools, swales, vernal pool-like ephemeral ponds, seasonal ponds, stock ponds, or other human-
modified depressions such as tire ruts, etc.). 

Riparian/Riverine Plant Species 

A habitat assessment was conducted for species listed in Section 6.1.2, Protection of Species 
Associated with Riparian/Riverine Areas and Vernal Pools, of the MSHCP.  The results are 
presented below in Table IV-4, MSHCP Riparian/Riverine Plant Species.  Only one 

                                                      
9 Riparian drainages are streambeds that generally convey runoff during, and immediately after, a 
storm event. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-51 ESA PCR 
Initial Study January 2017 

Riparian/Riverine plant species was determined to have a potential to occur on the study area, 
namely smooth tarplant (Centromadia pungens ssp. laevis).  This species was considered to have 
a potential to occur only within the riverine habitat associated with the on- and off-site drainages; 
however, smooth tarplant was not observed during any of the focused plant surveys and therefore 
was concluded to be absent from the Project site.  The remaining MSHCP Riparian/Riverine plant 
species are not expected to occur within the study area due to the lack of suitable habitat or the 
location of the study area.  

TABLE IV-4 
MSHCP RIPARIAN/RIVERINE PLANT SPECIES 

Species Potential to Occur within the Study Area 

Brand's phacelia 
Phacelia stellaris 

Not expected to occur.  This species has not been recorded in the Moreno 
Valley area.  There is only one occurrence record in CNDDB within Riverside 
County, which was observed in 2000 in the City of Riverside near the Santa 
Ana River. 

California Orcutt grass 
Orcuttia californica 

Not expected to occur due to the lack of vernal pools. 

Coulter's matilija poppy 
Romneya coulteri 

Not expected to occur.  This perennial plant has conspicuous flowers that 
would have been detected during the focused plant surveys if present. 

Engelmann oak 
Quercus engelmannii 

Not expected to occur.  This is a conspicuous tree species that would have 
been detected during the focused plant surveys if present. 

Fish's milkwort 
Polygala cornuta var. fishiae 

Not expected to occur.  The majority of occurrence records of this species on 
CNDDB are confined to the Santa Ana Mountains. 

graceful tarplant 
Holocarpha virgata ssp. Elongate 

Not expected to occur due to disturbance on-site.  The study area is outside of 
the species’ range; there are no known records of this species within the 
flatter agricultural areas east of the Santa Ana Mountains. 

lemon lily 
Lilium parryi 

Not expected to occur due to the lack of suitable habitat.  Also, the study area 
is outside the species’ range; this species is restricted to the San Jacinto 
Mountains.  The study area is outside of species’ elevation range. 

Mojave tarplant 
Deinandra mohavensis 

Not expected to occur.  The study area is outside the species range; this 
species is restricted to the San Jacinto Mountains.  The study area is outside 
of species’ elevation range. 

mud nama 
Nama stenocarpum 

Not expected to occur due to the lack of wetlands.  None were incidentally 
observed during any surveys (this species can occasionally occur in non-
wetlands).   

ocellated Humboldt lily 
Lilium humboldtii ssp. ocellatum 

Not expected to occur due to high disturbance within the drainages and lack 
of shade.  This species is typically found at higher elevations.   

Orcutt's brodiaea 
Brodiaea orcuttii 

Not expected to occur due to the lack of vernal pools. 

Parish's meadowfoam 
Limnanthes alba ssp. parishii 

Not expected to occur due to the lack of suitable habitat.  Also, the study area 
is outside the species’ range; this species is restricted to the Santa Rosa 
Plateau within the MSHCP Plan Area.  The study area is outside of this 
species’ elevation range. 

prostrate navarretia 
Navarretia prostrata 

Not expected to occur due to the lack of suitable habitat.  Also, the study area 
is outside the species’ range; this species is restricted to the Santa Rosa 
Plateau within the MSHCP Plan Area.  The study area does not support 
suitable vernal pool habitat. 

San Diego button-celery 
Eryngium aristulatum var. parishii 

Not expected to occur.  The study area is outside the species’ range; this 
species is restricted to the Santa Rosa Plateau within the MSHCP Plan Area.  
The study area does not support suitable vernal pool habitat. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-52 ESA PCR 
Initial Study January 2017 

Species Potential to Occur within the Study Area 

San Jacinto Valley crownscale 
Atriplex coronata var. notatior 

Not expected to occur due to the lack of suitable alkaline habitat.   

San Miguel savory 
Satureja chandleri 

Not expected to occur due to the lack of suitable metavolcanic substrate 
habitat.   

Santa Ana River woollystar 
Eriastrum densifolium ssp. sanctorum 

Not expected to occur due to lack of suitable habitat.  The study area is 
outside the species range; this species is restricted to the Santa Ana River 
and alluvial fan sage scrub habitat. 

slender-horned spineflower 
Dodecahema leptoceras 

Not expected to occur due to the lack of alluvial fan habitat.   

smooth tarplant 
Centromadia pungens ssp. laevis 

Potential, but not observed.  This species was not observed during the 
focused plant surveys. 

southern California black walnut 
Juglans californica 

Not expected to occur.  This is a conspicuous tree species that would have 
been detected if present. 

spreading navarretia 
Navarretia fossalis 

Not expected to occur due to the lack of vernal pools. 

thread-leaved brodiaea 
Brodiaea filifolia 

Not expected to occur due to the lack of vernal pools. 

vernal barley 
Hordeum intercedens 

Not expected to occur due to the lack of vernal pools. 

 
SOURCE: ESA PCR, 2016 
 

Riparian/Riverine Wildlife Species 

Habitat assessments were conducted for wildlife species listed in Section 6.1.2, Protection of 
Species Associated with Riparian/Riverine Areas and Vernal Pools, of the MSHCP.  The results 
are presented below in Table IV-5, MSHCP Riparian/Riverine Wildlife Species.  No 
riparian/riverine wildlife species are expected to occur on the study area due to the lack of 
suitable habitat.     

Narrow Endemic Plant Species Survey Area 

The study area is not within the Narrow Endemic Plant Species Survey Area; therefore, no 
surveys were required for Narrow Endemic plant species. 

Additional Survey Needs and Procedures 

Section 6.3.2, Additional Survey Needs and Procedures, of the MSHCP provides for additional 
survey needs for the burrowing owl, as well as a number of special-status plant, amphibian, and 
mammal species. 

TABLE IV-5 
MSHCP RIPARIAN/RIVERINE WILDLIFE SPECIES 

Species Potential to Occur within the Study Area 

arroyo toad 
Anaxyrus  californicus 

Not expected to occur due to the lack of suitable habitat (perennial streams). 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-53 ESA PCR 
Initial Study January 2017 

Species Potential to Occur within the Study Area 

mountain yellow-legged frog 
Rana muscosa 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

California red-legged frog 
Rana aurora draytonii 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

bald eagle 
Haliaeetus leucocephalus 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting. 

least Bell’s vireo 
Vireo bellii pusillus 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting. 

American peregrine falcon 
Falco peregrinus anatum 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting (cliffs overlooking open areas or large bodies of water). 

southwestern willow flycatcher 
Empidonax traillii extimus 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting. 

western yellow-billed cuckoo 
Coccyzus americanus occidentalis 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting; outside of the species range.   

Santa Ana sucker 
Catostomus santaanae 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

Riverside fairy shrimp 
Streptocephalus woottoni 

Not expected to occur due to the lack of suitable habitat (vernal pools). 

vernal pool fairy shrimp 
Branchinecta lynchi 

Not expected to occur due to the lack of suitable habitat (vernal pools). 

Santa Rosa Plateau fairy shrimp     
Linderiella santarosae 

Not expected to occur due to the lack of suitable habitat (vernal pools). 

  
SOURCE: ESA PCR, 2016 
 

Burrowing Owl Survey Area 

The study area is within the Burrowing Owl Survey Area; therefore, in compliance with the 
Western Riverside County MSHCP, surveys are required for this species.  As discussed in 
Section 4.7.6, Special-status Wildlife Species, of the Project BRA, Step I and Step II surveys 
conducted for the Project following Western Riverside County MSHCP protocol were negative.  
Although the site does not currently support burrowing owls, pre-construction surveys are 
required within 30 days of ground disturbance based on the presence of suitable habitat.  

Criteria Area Species Survey Area 

The study area is not within the Criteria Area Species Survey Area; therefore, no surveys were 
required for Criteria Area plant species. 

Amphibian Species Survey Area 

The study area is not within the Amphibian Species Survey Area; therefore, no surveys are 
required. 

Mammal Species Survey Area 

The study area is not within the Mammal Species Survey Area; therefore, no surveys are 
required. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-54 ESA PCR 
Initial Study January 2017 

Urban/Wildlands Interface 

Section 6.1.4, Guidelines Pertaining to the Urban/Wildlands Interface, of the MSHCP presents a 
number of guidelines that are intended to address indirect effects associated with locating 
developments in proximity to a Western Riverside County MSHCP Conservation Area.  These 
guidelines address the quantity and quality of any runoff generated by the development (i.e., 
drainage and toxics), night lighting, noise, non-native invasive plant species, barriers to humans 
and animal predators, and grading/land development encroachment.   

The study area is not within or in the vicinity of any Criteria Cells (see Figure IV-2 above) and, as 
such, development of the site is not expected to result in indirect effects to MSHCP Conservation 
Areas related to night lighting, noise, and grading/land development, and barriers would not be 
necessary.  Drainage A and Drainage Complex B ultimately drain to the San Jacinto River, which 
is a Constrained Linkage (19) and where Criteria Cells are located.  Runoff from the site therefore 
has the potential to affect the quantity and quality of water downstream, in addition to the 
transport of plant seeds.  Since the Project will be required to comply with flood and water quality 
standards10, no indirect effects from the quantity and quality of run-off will occur to downstream 
areas.  At minimum, no invasive, non-native plant species listed in Table 6-2 of the MSHCP, 
Plants That Should Be Avoided Adjacent To The MSHCP Conservation Area, will be utilized in 
the landscape plans.  This will avoid dispersal of invasive plant seeds in the watershed.  Despite 
the study area not being within any Criteria Cells or adjacent to any MSHCP Conservation Areas, 
it does support one on-site drainage and one off-site drainage complex that are considered 
Riverine Areas.  The above measures will avoid indirect impacts to these drainages from runoff 
and invasive species.   

Would the Project: 

a. Have a substantial adverse effect, either directly or through habitat modifications, on 
any species identified as a candidate, sensitive, or special status species in local or regional 
plans, policies, or regulations by the California Department of Fish and Game or U.S. Fish 
and Wildlife Service? 

Less Than Significant Impact With Mitigation Incorporated.   

1.  Special-Status Plant Species 

Development of the study area would result in the direct removal of numerous common plant 
species; a list of plant species observed within the study area is included in Appendix A of the 
Project BRA.  Common plant species present within the study area occur in large numbers 
throughout the region and their removal does not meet the significance thresholds defined by 
CEQA.  Therefore, impacts to common plant species would not be considered a significant 
impact and no mitigation measures are required. 

                                                      
10 The project will be required to prepare a Water Quality Management Plan and Storm Water 
Pollution Prevention Plan consistent with Regional Water Quality Control Board and County 
requirements that will outline measures such as Best Management Practices (BMPS) to address 
water quantity and quality, and to address any potential flooding. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-55 ESA PCR 
Initial Study January 2017 

A total of 53 special-status plant species of the 65 species identified as occurring in the Project 
vicinity in available databases (see discussion above and Section 4.7.5 of the BRA for further 
details) are not expected to occur within the study area due to the lack of suitable habitat or 
because the site is outside the known distribution or elevation range for the species.  These 
species are listed in Appendix B of the Project BRA.  As discussed above, the remaining 12 
special-status plant species were determined to have a potential to occur on the study area; 
however, these 12 species are not expected to occur within the Project site or off-site water and 
sewer line areas since focused surveys conducted within these areas were negative.  As such, no 
impacts to special-status plant species would occur as a result development on the Project site and 
within the proposed off-site water and sewer lines and no mitigation is required.  

Although a summer focused survey was performed within the off-site manufactured slope area to 
the east of the Project site, a spring focused survey has not been conducted within this off-site 
area.  Of the 12 species with a potential to occur, seven (7) species are not expected to occur 
within the off-site manufactured slope area since these species were not detected during the 
summer focused survey or the area does not support suitable habitat, including California screw 
most (Tortula californica), smooth tarplant, San Bernardino aster (Symphyotrichum defoliatum), 
chaparral sand-verbena (Abronia villosa var. aurita), long-spined spineflower (Chorizanthe 
polygonoides var. longispina), salt spring checkerbloom (Sidalcea neomexicana), and mesa 
horkelia (Horkelia cuneate var. puberula).  The blooming period of the remaining five (5) species 
with the potential to occur within the off-site manufactured slope area east of the Project 
boundary fall outside of the summer survey window, which include Nevin’s barberry (Berberis 
nevinii), Jaeger’s bush milk-vetch (Astragalus pachypus var. jaegeri), round-leaved filaree 
(California macrophylla), Parry’s spineflower (Chorizanthe parryi var. parryi), and white-
bracted spineflower (Chorizanthe xanti var. leucotheca).  Of these five species, Nevin’s barberry, 
Jaeger’s bush milk-vetch, and round-leaved filaree are covered by the MSHCP.  Parry’s 
spineflower and white-bracted spineflower are not currently covered by the MSHCP and impacts 
to these individuals, if present, would be significant.  As such, a MM BIO-1 is prescribed below, 
which requires a spring focused plant survey to be conducted within the off-site manufactured 
slope area located directly east of the site prior to ground disturbance in the appropriate blooming 
period (between April and June) to determine the presence/absence of Parry’s spineflower and 
white-bracted spineflower.  If either or both of these species are found within the off-site eastern 
manufactured slope area, MM BIO-1 outlines the necessary actions that are required to reduce 
impacts to the special-status plant species to less than significant. 

2.  Special-status Wildlife Species 

Development of the study area would result in the disruption and removal of habitat and the loss 
and displacement of common wildlife species.  A list of wildlife species observed within the 
study area is included in Appendix A of the Project BRA.  Due to the limited amount of native 
habitat to be removed and the level of existing disturbance from human activity within the 
vicinity (e.g., nearby development), these impacts would not be expected to reduce the general 
wildlife populations below self-sustaining levels within the region and impacts to common 
wildlife species do not meet the significance thresholds defined in Section 5.0, Thresholds of 
Significance, of the BRA.  Therefore, impacts to common wildlife species would not be 
considered a significant impact and no mitigation measures are required. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-56 ESA PCR 
Initial Study January 2017 

A total of 25 special-status wildlife species of the 43 species identified as occurring in the Project 
vicinity in available databases are not considered to have a potential to occur within the study 
area due to the lack of suitable habitat or because the site is outside the known distribution range 
for the species.  These species are listed in Appendix C of the Project BRA.  Since these species 
are not expected to be present on the study area, no impacts would occur as a result of Project 
development and no mitigation measures are required.   

As discussed above, the remaining 19 special-status wildlife species were determined to have a 
potential to occur on the study area.  Of these species, focused surveys were conducted for 
burrowing owl, which is conditionally covered by the MSHCP with additional surveys and 
mitigation required as discussed in further detail below.  Of the remaining 17 potential special-
status wildlife species, 12 species are covered by the MSHCP with no survey or conservation 
requirements for the study area, including coast horned lizard, orange-throated whiptail, red 
diamondback rattlesnake, golden eagle, Swainson’s hawk, loggerhead shrike, coastal California 
gnatcatcher, northwestern San Diego pocket mouse, Stephens’ kangaroo rat (covered by the SKR 
HCP), Los Angeles pocket mouse, San Diego black-tailed jackrabbit, and San Diego desert 
woodrat.  Therefore, assuming payment of the applicable fees (the MSHCP Local Development 
Mitigation Fee and the SKR HCP fee for the Stephens’ kangaroo rat) and compliance with 
required guidelines in the MSHCP, no additional mitigation is required for these species. 

The remaining six (6) species, the southern grasshopper mouse, American badger, western 
mastiff bat, pocketed free-tailed bat, lesser long-nosed bat, and pallid bat are not covered by the 
MSHCP.  These species are listed as species of special concern by the CDFW and do not carry a 
federal or state listing as threatened or endangered.  These species are considered to have a low to 
very low potential to occur on the study area based on the limited habitat and/or quality of the 
habitat, and no significant impacts are anticipated to these species as described below.  The study 
area also has the potential to support migratory birds and raptors that are discussed further in 
6.2.4.2 of the Project BRA. 

 No significant impact to southern grasshopper mouse since this species is only considered to 
have a low potential to occur as it has not been recorded on CNDDB within the vicinity of the 
study area since 1938.   

 No significant impact to American badger since this species was considered to have low 
potential to occur.  The majority of the site is surrounded by development and a large portion 
of suitable habitat is disturbed.  Additionally, this species has not been recorded on CNDDB 
within the vicinity of the study area since 1908.   

 No significant impact to western mastiff bat since this species was only considered to have a 
low potential to occur for foraging with no suitable roosting habitat on the study area.  
Although bats in this family are known to be strong fliers and can fly long distances to 
forage, there is only a low probability that these species will travel to the study area based on 
the disturbance present on the study area and presence of surrounding development.  The 
nearest CNDDB occurrence record of this species was recorded in 1990 approximately 3.0 
miles to the southwest of the study area. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-57 ESA PCR 
Initial Study January 2017 

 No significant impact to pocketed free-tailed bat since this species was only considered to 
have a very low potential to occur for roost with no suitable roosting habitat on the study 
area.  The potential for roosting was considered very low since this species typically prefers 
steeper cliffs for roosting habitat.  Although little is known regarding home range for this 
species, the potential for roosting is also unlikely since the study area does not support 
adjacent foraging habitat.11  There are only two CNDDB occurrence records in the vicinity.  
The nearest record is from 1985 approximately 6.5 miles to the southwest of the study area 
near March Air Force Base. 

 No significant impact to lesser long-nosed bat since this species was only considered to have 
a very low potential to roost and forage on the study area.  The potential was considered low 
since this species is not typically found in California.  Records in California are typically 
vagrant migrants.  This species has only been recorded once on CNDDB within the vicinity 
of the study area, which was in 1993 approximately 9.5 miles to the northeast in a residential 
neighborhood of Yucaipa. 

 No significant impact to pallid bat since this species was only considered to have a very low 
potential to roost and forage on the study area.  The potential was considered very low 
because of evidence of disturbance on the study area and the presence of surrounding 
development to the south, northeast, and west; this species is highly sensitive to disturbance.   
Additionally, this species has not been recorded on CNDDB within the vicinity since 1929. 

The above six species were not considered for coverage under the MSHCP, indicating that 
regionally significant populations of these species do not exist within the MSHCP boundaries.  
Based on the above discussion, the study area is not capable of supporting large populations of 
these species and a loss of a few individuals, if present, would not expect to reduce regional 
population numbers.  Therefore, any impacts to these species would be less than significant and 
no mitigation measures are considered required. 

Burrowing Owl 

The study area supports potentially suitable burrowing owl (Species of Special Concern) habitat, 
but no active burrowing owl burrows, signs, or individuals were found on-site during the Step I 
and Step II surveys. 

Although the study area does not currently support burrowing owls, a pre-construction survey is 
required in compliance with the MSHCP.  Specifically, in accordance with the County of 
Riverside’s Burrowing Owl Survey Instructions for the Western Riverside Multiple Species 
Habitat Conservation Plan Area (County of Riverside, 2006), a pre-construction survey for 
burrowing owl within the study area is required within 30 days prior to ground disturbance to 
avoid potential direct take of burrowing owls in the future.  A Project Design Feature, Condition 
of Approval (“COA”) BIO-1, requiring this survey is provided below, in addition to 
recommended MM BIO-2, should burrowing owls be present in the future.  Mitigation is 
proposed consistent with the burrowing owl mitigation guidelines published by CDFW. 
                                                      
11  CDFW.  2000.  California Wildlife Habitat Relationships System: Pocketed Free-tailed Bat.  
State of California, The Resources Agency.  May 2000.   
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-58 ESA PCR 
Initial Study January 2017 

Project Design Features (Conditions of Approval) 

COA BIO-1 Due to the presence of suitable habitat and in compliance with the 
MSHCP, a pre-construction survey for burrowing owl is required within 30 days prior to 
ground disturbance to determine the presence of burrowing owls and avoid potential 
direct take of burrowing owls if present. 

Mitigation Measures 

MM BIO-1  Due to the presence of suitable habitat within the proposed off-site 
manufactured slope area located directly east of the Project boundary, a spring focused 
plant survey to determine the presence/absence of Parry’s spineflower and white-bracted 
spineflower is required to be conducted during the appropriate blooming periods of the 
two species (between April and June) prior to ground disturbance.  If individuals are 
found, significant impacts would occur as a result of implementation of the Project and 
unless mitigation is implemented to reduce impacts to less than significant.  Mitigation 
includes seed collection of individuals that would be significantly impacted by the Project 
at the end of the growing season and prior to ground disturbance.  Collected seeds will be 
planted within an appropriate on-site or off-site mitigation area, which will be conserved 
as open space in perpetuity.  Mitigation for significant impacts to Parry’s spineflower and 
white-bracted spineflower will be implemented in consultation with the City of Moreno 
Valley and CDFW. 

MM BIO-2 If burrowing owls are determined present during the 30-day pre-
construction survey, occupied burrows shall be avoided to the greatest extent feasible, 
following the guidelines in the Staff Report on Burrowing Owl Mitigation published by 
Department of Fish and Wildlife including, but not limited to, conducting pre-
construction surveys, avoiding occupied burrows during the nesting and non-breeding 
seasons, implementing a worker awareness program, biological monitoring, establishing 
avoidance buffers, and flagging burrows for avoidance with visible markers.  If occupied 
burrows cannot be avoided, acceptable methods may be used to exclude burrowing owl 
either temporarily or permanently, pursuant to a Burrowing Owl Exclusion Plan that shall 
be prepared and approved by the County of Riverside Environmental Programs 
Department (EPD), in coordination with the CDFW.  The Burrowing Owl Exclusion Plan 
shall be prepared in accordance with the guidelines in the Staff Report on Burrowing Owl 
Mitigation and the MSHCP. 

b. Have a substantial adverse effect on any riparian habitat or other sensitive natural 
community identified in the local or regional plans, policies, regulations or by the California 
Department of Fish and Wildlife or U.S. Fish and Wildlife Service? 

Less Than Significant Impact.   

1.  Sensitive Plant Communities 

Sensitive plant communities were not observed within the study area; therefore, no impacts would 
occur.  There are seven native communities on the study area that total 9.48 acres, including 
brittlebush scrub, brittlebush scrub/ruderal, buckwheat scrub/ruderal, laurel sumac scrub/ruderal, 
Riversidean sage scrub, Riversidean sage scrub/ruderal, and rock outcrop/Riversidean sage scrub.  
Permanent impacts are proposed to 2.91 acres on-site, which is only 3.8 percent of the total 
proposed permanent impacts (75.81 acres) to plant communities.  The majority of permanent 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-59 ESA PCR 
Initial Study January 2017 

impacts are proposed to ruderal (37.66 acres) and disturbed (30.54 acres) areas, which are 
dominated by non-native species.  Impacts to these areas comprise 90% of the total impacts to 
communities on-site.  In addition to permanent impacts, 0.83 acres of fuel modification and 1.25 
acres of temporary impacts are proposed to native communities on the study area.  Impacts to 
plant communities are shown in Figure IV-6, Impacts to Plant Communities and Table IV-6, 
Existing and Proposed Impacts to Plant Communities. 

TABLE IV-6 
EXISTING AND PROPOSED IMPACTS TO PLANT COMMUNITIES

 

Plant Communities 
Existing 
(acres) 

Permanent Impacts 
(acres) 

Fuel 
Modification 
Impacts (acres) 

Temporary 
Impacts (acres) 

Brittlebush Scrub 2.61 0.92  0.32  0.69 

Brittlebush Scrub/Ruderal 0.52 0.51  0.00  0.01 

Buckwheat Scrub/Ruderal 0.13 0.13  0.00  0.00  

Laurel Sumac Scrub/Ruderal 0.78  0.36 0.26 0.16 

Riversidean Sage Scrub 3.22 0.98 0.19 0.33 

Riversidean Sage Scrub/Ruderal 0.07 0.01  0.00  0.06 

Rock Outcrop/Riversidean Sage Scrub 2.15 0.00  0.06 0.00  

River Wash 0.05 0.01  0.00  0.04 

Ruderal 40.54  37.66  0.35 1.92 

Ruderal/Brittlebush Scrub 0.04 0.01  0.00 0.03 

Ruderal/Riversidean Sage Scrub 2.72  1.75  0.13 0.03 

Disturbed 32.86  30.54 0.19 1.52 

Developed 3.36 2.93 0.00  0.43 

Total 89.05  75.81 1.50 5.22 

 
SOURCE: ESA PCR, 2016 
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Figure IV-6
Impacts to Plant Communities

SOURCE: Google Maps, 2015 (Aerial).
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-61 ESA PCR 
Initial Study January 2017 

2.  CDFW Jurisdiction 

The Project study areas support drainages that are considered CDFW jurisdictional streambeds 
pursuant to Section 1602 of the California Fish and Game Code and are proposed for impacts.  
Drainage A and Drainage Complex B are all jurisdictional, of which permanent impacts are 
proposed to Drainages A, B, B2, B3, B4, and B5 totaling 0.077 acre of permanent impacts 
(including 0.046 acre on-site and 0.031 acre off-site), as shown on Figure IV-7, Impacts to 
Jurisdictional Features and MSHCP Riverine Areas.  Existing and impact acreages are 
summarized in Table IV-7, Permanent Impacts to CDFW Jurisdictional Features and MSHCP 
Riverine Areas.  The permanent impacts total approximately 47 percent of the total 0.165 acre of 
CDFW jurisdiction identified within the on-site and off-site study areas.  It should be noted that 
this analysis presumes combined impacts associated with the proposed water line alignment and 
two alternative alignments will occur.  However, only one water line alignment will ultimately be 
implemented.  Therefore, permanent and temporary impacts to CDFW jurisdictional waters will 
be slightly reduced once the final water line alignment is determined.  Compensatory mitigation 
for permanent impacts to CDFW jurisdictional waters will be required for the Project based only 
on impacts associated with the final water line alignment as part of subsequent CDFW Section 
1602 permitting requirements.  Temporarily impacted CDFW jurisdictional areas will be restored 
to pre-Project conditions following completion of construction.   

TABLE IV-7 
IMPACTS TO CDFW JURISDICTIONAL FEATURES AND MSHCP RIVERINE AREAS

A 

Drainage (Study Area) Existing (acres)  
Permanent Impacts 
(acres) 

Temporary Impacts 
(acres) 

Drainage A (On-Site) 0.046 0.046 - 

Drainage A (Off-Site) 0.013 0.013 - 

Drainage B (Off-Site) 0.069 0.011 0.058 

Drainage B1 (Off-Site) 0.001 0.000 0.001 

Drainage B2 (Off-Site) 0.001 0.000b 0.001 

Drainage B3 (Off-Site) 0.001 0.000c 0.001 

Drainage B4 (Off-Site) 0.001 0.000d 0.001 

Drainage B5 (Off-Site) 0.033 0.007 0.026 

Total 0.165 0.077 0.088 

  
NOTES: 
a  MSHCP Riverine Areas are presumed equivalent to CDFW jurisdiction. 
b Impacts are considered negligible; actual acreage of impacts to four decimal places is 0.0003 acre. 
c Impacts are considered negligible; actual acreage of impacts to four decimal places is 0.0001 acre. 
d      Impacts are considered negligible; actual acreage of impacts to four decimal places is 0.0004 acre. 
 
SOURCE:  ESA PCR, 2016. 
 

 

Impacts to CDFW jurisdictional features would be required to comply with Section 1602 of the 
California Fish and Game Code, including applying for a permit and providing compensatory 
streambed mitigation as stated above.  COA BIO-2/MM BIO-3, below, are proposed in order to 
comply with the compensatory mitigation requirement of this regulation, subject to approval by 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-62 ESA PCR 
Initial Study January 2017 

CDFW.  Compliance with Section 1602 of the California Fish and Game Code would reduce 
impacts to a less than significant level. 

Project Design Features (Conditions of Approval)/Mitigation Measures 

COA BIO-2/MM BIO-3 Prior to the issuance of any grading permit for permanent 
impacts in the areas designated as jurisdictional features, the Project applicant shall 
obtain regulatory permits from the USACE, RWQCB, and CDFW.  The following shall 
be incorporated into the permitting, subject to approval by the regulatory agencies: 

i. On-site or off-site creation, restoration and/or enhancement of USACE/RWQCB 
jurisdictional “waters of the U.S.” within the San Jacinto watershed at a ratio no less 
than 1:1 or within an adjacent watershed at a ratio no less than 2:1 for permanent 
impacts, and for any temporary impacts to restore the impact area to pre-Project 
conditions (i.e. pre-Project contours).  Off-site mitigation may occur on land acquired 
for the purpose of in-perpetuity preservation as approved by the resource agencies, or 
through the purchase of mitigation credits at a resource agency-approved off-site 
mitigation bank or in-lieu fee program. 

ii. On-site or off-site creation, restoration, and/or enhancement of CDFW jurisdictional 
streambed within the San Jacinto watershed at a ratio no less than 1:1 or within an 
adjacent watershed at a ratio no less than 2:1 for permanent impacts, and for any 
temporary impacts to restore the impact area to pre-Project conditions (i.e. pre-
Project contours).  Off-site mitigation may occur on land acquired for the purpose of 
in-perpetuity preservation as approved by the resource agencies, or through the 
purchase of mitigation credits at a resource agency-approved off-site mitigation bank 
or in-lieu fee program. 

Purchase of any mitigation credits through an agency-approved mitigation bank or in-lieu 
fee program should occur prior to any impacts to jurisdictional drainages.  Any mitigation 
proposed on land acquired for the purpose of in-perpetuity mitigation that is not part of an 
agency-approved mitigation bank or in-lieu fee program shall include the creation, 
restoration, and/or enhancement of similar streambed habitat pursuant to a resource agency-
approved Habitat Mitigation and Monitoring Plan (HMMP).  The HMMP shall be prepared 
prior to any impacts to jurisdictional features, and shall provide details as to the 
implementation of the mitigation, maintenance, and future monitoring of mitigation areas.  
The goal of the mitigation shall be to create, restore, and/or enhance similar habitat with 
equal or greater function and value than the impacted habitat. 
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Figure IV-7
Impacts to Jurisdictional Features and MSHCP Riverine Areas

SOURCE: Google Maps, 2015.
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Ironwood Residential Project B-65 ESA PCR 
Initial Study January 2017 

c. Have a substantial adverse effect on federally protected wetlands as defined by Section 
404 of the Clean Water Act (including, but not limited to, marsh vernal pool, coastal, etc.) 
through direct removal, filling, hydrological interruption, or other means? 

Less Than Significant Impact.   

The Project study areas do not support wetlands as defined by Section 404 of the Clean Water 
Act.  However, the Project study areas do support USACE/RWQCB ephemeral non-wetland 
jurisdictional streambeds regulated under Sections 404/401 of the Clean Water Act (CWA) that 
are proposed for impacts.  Drainage A and Drainage B5 are considered jurisdictional “waters of 
the U.S.”, of which permanent impacts are proposed totaling 0.034 acre (0.023 acre on-site and 
0.011 acre off-site), as shown on Figure IV-7 above.  Existing and permanent impact acreages are 
summarized in Table IV-8, Permanent Impacts to USACE/RWQCB Jurisdictional Features.  The 
permanent impacts total less than 60 percent of the total 0.058 acre of USACE/RWQCB 
jurisdiction on-site and off-site.  Temporarily impacted areas will be restored to pre-Project 
conditions.   

TABLE IV-8 
IMPACTS TO USACE/RWQCB JURISDICTIONAL FEATURES

 

Drainage Existing (acres)  
Permanent Impacts 
(acres) 

Temporary Impacts 
(acres) 

 
Length 
(ft) 

Area 
(acres) 

Length 
(ft) 

Area 
(acres) 

Length 
(ft) 

Area 
(acres) 

Drainage A 285 0.023 285 0.023 0 0.000 

Drainage A (off-site) 111 0.007 111 0.007 0 0.000 

Drainage B (off-site) 306 0.026 40 0.004 266 0.022 

Drainage B5 (off-site) 35 0.002 10 0.001 25 0.001 

Total 737 0.058 436 0.034 366 0.023 

 
SOURCE:  ESA PCR, 2016 
 

 

Impacts to USACE and RWQCB jurisdictional “waters of the U.S.” would be required to comply 
with Sections 404 and 401 of the CWA, respectively, including applying for a permit and 
mitigation subject to approval by USACE and/or RWQCB.  COA BIO-2 is proposed in order to 
comply with the compensatory mitigation requirement of these regulations, subject to approval by 
USACE and RWQCB.  Compliance with Sections 404 and 401 of the CWA is intended to reduce 
impacts to a less than significant level. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-66 ESA PCR 
Initial Study January 2017 

d. Interfere substantially with the movement of any native resident or migratory fish or 
wildlife species or with established native resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery sites? 

Less Than Significant Impact With Mitigation Incorporated.   

1.  Wildlife Movement 

As described above and in greater detail in Section 4.5.2 of the Project BRA, the study area 
supports potential live-in and movement habitat for species on a local scale (i.e., some limited 
live-in and at least marginal movement habitat for reptile, bird, and mammal species), but it likely 
provides little to no function to facilitate wildlife movement for wildlife species on a regional 
scale, and is not identified as a regionally important dispersal or seasonal migration corridor.  
Movement on a local scale likely occurs with species adapted to urban environments due to the 
development and disturbances in the vicinity of the study area.  Although implementation of the 
Project would result in disturbances to local wildlife movement within the study area, those 
species adapted to urban areas would be expected to persist on-site following construction, 
particularly within the open space areas.  As such, impacts would be less than significant and no 
mitigation measures would be required.  Since the study area does not function as a regional 
wildlife corridor and are not known to support wildlife nursery area(s), no impacts would occur 
and no mitigation measures would be required.   

2.  Migratory Species 

Migratory Birds and Raptors 

As discussed in Section 4.7.6, Special-status Wildlife Species, of the Project BRA, the site 
supports potential nesting and foraging habitat for migratory birds, in addition to potential 
foraging habitat for raptors.  Based on the disturbed nature of the site from agriculture and 
ongoing maintenance activities, the quality of foraging habitat is considered to be low.  Higher 
quality foraging habitat is considered to occur in less developed areas with larger expanses of 
open space.  The loss of a relatively small acreage of low quality foraging habitat as a result of 
the Project would not be expected to impact the foraging of these species.  Therefore, impacts to 
foraging habitat would be considered less than significant and no mitigation measures are 
considered required.   

The study area has the potential to support songbird and raptor nests due to the presence of 
shrubs, ground cover, and limited trees on-site.  Nesting activity typically occurs from February 
15 to August 31.  Disturbing or destroying active nests is a violation of the MBTA (16 U.S.C. 
703 et seq.).  In addition, nests and eggs are protected under Fish and Wildlife Code Section 
3503.  As such direct impacts to breeding birds (e.g. through nest removal) or indirect impacts 
(e.g. by noise causing abandonment of the nest) is considered a potentially significant impact as 
defined by CEQA.  Compliance with the MBTA, which is required by MM BIO-4 below, would 
reduce impacts to a less than significant level. 

Mitigation Measures 

MM BIO-4 Prior to the issuance of any grading permit that would remove potentially 
suitable nesting habitat for  raptors or songbirds, the Project applicant shall demonstrate 
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Attachment B – Explanation of Checklist Determinations 
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Initial Study January 2017 

to the satisfaction of the City of Moreno Valley that either of the following have been or 
will be accomplished: 

1. Vegetation removal activities shall be scheduled outside the nesting season 
(September 1 to February 14 for songbirds; September 1 to January 14 for raptors) to 
avoid potential impacts to nesting birds. 

2. Any construction activities that occur during the nesting season (February 15 to 
August 31 for songbirds; January 15 to August 31 for raptors) will require that all 
suitable habitat be thoroughly surveyed for the presence of nesting birds by a 
qualified biologist before commencement of clearing.  If any active nests are detected 
a buffer of 300 feet (500 feet for raptors) around the nest adjacent to construction will 
be delineated, flagged, and avoided until the nesting cycle is complete.  The buffer 
may be modified and/or other recommendations proposed as determined appropriate 
by the biological monitor to minimize impacts. 

e. Conflict with any local policies or ordinances protecting biological resources, such as 
tree preservation policy or ordinance? 

No Impact. The Project would not conflict with any local policies or ordinances protecting 
biological resources, such as tree preservations or ordinances.  As such, no impact would occur in 
this regard. 

f. Conflict with the provisions of an adopted Habitat Conservation Plan, Natural 
Community Conservation Plan, or other approved local, regional, or state habitat 
conservation plan? 

Less Than Significant Impact With Mitigation Incorporated.   

The study area is within the Western Riverside County MSHCP and requires payment of the 
Local Development Mitigation Fee, compliance with requirements of the MSHCP including the 
Burrowing Owl Survey Area guidelines (Section 6.3.2 of the MSHCP), and the Protection of 
Species Associated with Riparian/Riverine Areas and Vernal Pools (Section 6.1.2 of the 
MSHCP).  The study area is not within a cell, a designated cell group, or a subunit within the 
Reche Canyon/Badlands Area Plan; therefore, conservation of land on the study area is not 
required pursuant to the MSHCP.  The study area is also not within the survey overlays for 
Criteria Area Species, Narrow Endemic Plant Species, Amphibian Species, or Mammal Species 
(Section 6.3.2 of the MSHCP).  Since the study area is not within or in the vicinity of any Criteria 
Cells, the Project will not result in edge effects that will adversely and directly affect biological 
resources within the MSHCP Conservation Area.  As such, the Project will not be subject to 
certain requirements outlined in the Guidelines Pertaining to the Urban/Wildlands Interface 
(Section 6.1.3 of the MSHCP) including those for the treatment and management of edge factors 
including night lighting, noise, barriers for public access and predators, and grading/land 
development limits.  However, runoff from the site has the potential to indirectly affect MSHCP 
Conservation Areas downstream through the quantity and quality of water discharged from the 
site, in addition to the transport of plant seeds.  Therefore compliance with the drainage, toxics, 
and invasive requirements outlined in Section 6.1.3 of the MSHCP would be required.  COA 
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BIO-3 is proposed below, which requires the Project to comply with all provisions of the MSHCP 
prior to issuance of a grading permit.  Compliance with COA BIO-3 would reduce impacts to a 
less than significant level. 

Project compliance with the MSHCP pertaining to Burrowing Owl, Riparian/Riverine, and 
Urban/Wildlands Interface requirements for drainage, toxics and invasives are summarized 
below: 

 The study area is within the Burrowing Owl Survey Area of the MSHCP.  Focused 
burrowing owl surveys were conducted within all portions of the study area that support 
potentially suitable habitat for this species.  No burrowing owls were observed on the 
study area.  However, due to the presence of potentially suitable habitat, a 30-day pre-
construction survey for burrowing owl is required pursuant to the MSHCP.  If burrowing 
owls are found within the study area during the 30-day pre-construction survey, impacts 
to this species would be potentially significant.  COA BIO-1 and MM BIO-2 would 
reduce this impact to a less than significant level and ensure consistency with the 
MSHCP. 

 Drainage A and Drainage Complex B on the study area meet the definition of Riverine 
Areas pursuant to the MSHCP.  The Project will result in permanent impacts to 0.078 
acre of Riverine Areas, including 0.046 acre within the on-site portion of Drainage A, 
0.013 acre in the off-site portion of Drainage A, and 0.018 acre within Drainage Complex 
B.  The permanent impacts are equivalent to approximately 47 percent of the total 0.165 
acre of Riverine Areas within the Project study areas.  The proposed Riverine Areas 
impacts are summarized in Table IV-7 above. 

 The biological function and value of the on- and off-site Riverine Areas within Drainage 
A and Drainage Complex B include the transport of water, which is restricted based on 
the ephemeral flows of the drainage and limited watershed.  The function and value of the 
drainages are also limited since they support only small patches of upland and/or ruderal 
vegetation and are primarily unvegetated.  Other types of aquatic features that could 
provide suitable habitat for Riparian/Riverine species, such as fairy shrimp, are not 
present within the study area (i.e. vernal pools, swales, vernal pool-like ephemeral ponds, 
seasonal ponds, stock ponds, or other human-modified depressions such as tire ruts, etc.). 

 Impacts to Riverine Areas would be potentially significant based on requirements of the 
MSHCP.  According to Section 6.1.2 of the MSHCP, if an avoidance alternative is not 
feasible a Determination of Biologically Equivalent or Superior Preservation (DBESP) 
shall be made by the Project applicant to ensure the replacement of any lost functions and 
values of habitat as it relates to MSHCP Covered Species.  The condition of approval 
prescribed in this Initial Study and in Section 7.2.3 of the BRA pertaining to 
jurisdictional drainages ensures consistency with the MSHCP.  The DBESP would be 
submitted to the Wildlife Agencies (CDFW & USFWS) for approval prior to issuance of 
a grading permit. 

 The Project has the potential to affect the quantity and quality of water in downstream 
MSHCP Conservation Areas or Riverine areas via Drainage A and Drainage Complex B 
through runoff generated by the development and transport of invasive, non-native plants 
species from Project landscaping.  Since the Project will be required to comply with flood 
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and water quality standards12, no indirect effects from the quantity and quality of run-off 
will occur to downstream areas.  In addition, no invasive, non-native plant species listed 
in Table 6-2 of the MSHCP, Plants That Should Be Avoided Adjacent To The MSHCP 
Conservation Area, will be utilized in the landscape plans.  These measures will avoid 
impacts to water quality and the dispersal of invasive plant seeds in the watershed and are 
outlined in the Conditions of Approval recommended in this Initial Study and in Section 
7.2.5 of the Project BRA. 

Project Design Features (Conditions of Approval) 

COA BIO-3 Prior to the issuance of any grading permit the Project applicant shall 
comply with all of the provisions of the MSHCP, including payment of the MSHCP 
Local Development Mitigation Fee, compliance with Section 6.1.2 of the MSHCP 
pertaining to Riparian/Riverine Areas, implementation of drainage, toxics and non-native 
species guidelines pertaining to the Urban/Wildlands Interface in Section 6.1.4 of the 
MSHCP, and compliance with Section 6.3.2 of the MSHCP pertaining to Burrowing Owl 
Survey Area requirements.  Compliance with Section 6.1.2 of the MSHCP will require 
approval of the project Determination of Biologically Equivalent or Superior Preservation 
(DBESP) analysis outlining the impacts and proposed compensatory mitigation for 
impacts to the Riparian/Riverine Areas for approval by the wildlife agencies prior to 
issuance of a grading permit.  The DBESP will be submitted to the wildlife agencies 
concurrent to the processing of regulatory permits for jurisdictional streambed impacts, in 
order to ensure that mitigation requirements proposed under the DBESP are 
commensurate with the preferences of the resource agencies (USACE, CDFW, and 
RWQCB) as part of subsequent regulatory permit conditions to be issued following 
adoption of the project MND. 

V.  Cultural Resources  

The following impact analysis pertaining to cultural resources is based on information contained 
in the Phase I Cultural Resources Assessment of the Proposed Ironwood Residential Project; City 
of Moreno Valley, County of Riverside, California (herein referred to as the “Cultural Resources 
Assessment”), prepared by ESA PCR, dated June 2016.  The Cultural Resources Assessment is 
provided in Appendix C. 

Would the Project:  

a. Cause a substantial adverse change in significance of a historical resource as defined in 
§15064.5? 

No Impact.  A historical resource is defined in Section 15064.5(a)(3) of the CEQA Guidelines as 
any object, building, structure, site, area, place, record, or manuscript determined to be 
historically significant or significant in the architectural, engineering, scientific, economic, 
agricultural, educational, social, political, military, or cultural annals of California.  Historical 

                                                      
12  The project will be required to prepare a Water Quality Management Plan and Storm Water 
Pollution Prevention Plan consistent with Regional Water Quality Control Board and County 
requirements that will outline measures such as Best Management Practices (BMPS) to address 
water quantity and quality, and to address any potential flooding. 
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resources are further defined as being associated with significant events, important persons, or 
distinctive characteristics of a type, period or method of construction; representing the work of an 
important creative individual; or possessing high artistic values.  Resources listed in or 
determined eligible for the California Register, included in a local register, or identified as 
significant in a historic resource survey are also considered historical resources under CEQA. 

A project with an effect that may cause substantial adverse change in the significance of a 
resource is a project that may have a significant impact on the environment.  Substantial adverse 
change is defined as physical demolition, relocation, or alteration of a resource or its immediate 
surroundings such that the significance of an historical resource would be materially impaired.   
Direct impacts are those that cause substantial adverse physical change to a historic property.  
Indirect impacts are those that cause substantial adverse change to the immediate surroundings of 
a historic property such that the significance of a historical resource would be materially 
impaired. 

The Secretary of the Interior’s Standards for Rehabilitation (Standards) are codified at 36 Code 
of Federal Regulations (CFR) Section 67.7.  In most circumstances, the Standards are relevant in 
assessing whether there is a substantial adverse change under CEQA.  Section 15064.5b(3) of the 
CEQA Guidelines states in part that “. . . a project that follows the Secretary of the Interior’s 
Standards for the Treatment of Historic Properties with Guidelines for Preserving, 
Rehabilitating, Restoring, and Reconstructing Historic Buildings or the Secretary of the 
Interior’s Standards for Rehabilitation and Guidelines for Rehabilitating Historic Buildings 
(1995), Weeks and Grimmer, shall be considered as mitigated to a level of less than a significant 
impact on the historic resource,” and therefore may be considered categorically exempt. 

The Cultural Resources Assessment included a records search through the California Historical 
Resources Information System-Eastern Information Center (CHRIS-EIC).  Results from the 
CHRIS-EIC indicated that there were no previously recorded historical (or built environment) 
resources within the Study Area and no historical resources were identified during the pedestrian 
survey; therefore, no impact analysis of historical resources is necessary. 

b. Cause a substantial adverse change in significance of an archaeological resource 
pursuant to §15064.5? 

Less Than Significant Impact With Mitigation Incorporated.  The results of the Cultural 
Resources Assessment revealed that two prehistoric cultural resources ((P-33-024882/CA-RIV-
12,333 and P-33-024883) are located within the Study Area.  Resource P-33-024882/CA-RIV-
12,333 is a prehistoric archaeological resource that was previously recorded in the northwestern 
portion of the Study Area and was revisited by ESA PCR during the pedestrian survey.  It 
consists of one boulder with one milling slick and one boulder with three milling slicks and 
measures 25 meters (north/south) x 6 meters (east-west).  The Applicant has designed the Project 
to avoid this resource and it is located in an area that is planned for open space; therefore no 
additional work or mitigation would be warranted.  Since the resource would be avoided by the 
proposed Project, no formal evaluation of the resource was performed by ESA PCR.  Resource P-
33-024883 was identified in a disturbed and isolated context and therefore the potential for intact 
subsurface archaeological deposits in the area where it was recorded by ESA PCR is low.  As a 
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result of these factors, P-33-024883 does not yield, or have the potential to yield information 
important to prehistory (Criterion 4 of the California Register) and therefore recommend as not 
eligible for listing in the California Register and does not qualify as a unique archaeological 
resource pursuant to CEQA.  No additional work is necessary at this resource and impacts to it 
from the proposed Project are not considered a significant impact on the environment. 

These findings, however, do not preclude the existence of undiscovered archaeological resources 
located below the ground surface and lacking surface manifestation, which may be encountered 
during construction excavations associated with the proposed Project.  It is possible to encounter 
buried archaeological resources given the proven prehistoric occupation of the region, the 
identification of multiple surface archaeological resources within the vicinity of the Study Area 
(including two archaeological resources within the Study Area and numerous resources recorded 
in the Reche Hills Complex – see Section 4.1.5 of the Project Cultural Resources Assessment), 
and the favorable natural conditions (e.g., ephemeral drainages, natural spring, and vegetation 
communities) that would have attracted prehistoric inhabitants to the area.  Therefore, despite the 
heavy disturbances of the Study Area that may have displaced archaeological resources on the 
surface, it is possible that intact archaeological resources exist at depth.  As a result, MM CULT-
1 through MM CULT-9 have been prescribed to reduce potentially significant impacts to 
previously undiscovered archaeological resources that may be accidentally encountered during 
Project implementation to a less than significant level. 

Mitigation Measures 

MM CULT 1: Archaeologist Retained/CRMP Prepared.  Prior to the issuance of a 
grading permit, the Project Applicant shall provide evidence to the City of Moreno 
Valley that a professional archaeological monitor has been retained by the Applicant to 
conduct monitoring of all mass grading and trenching activities and that the monitor has 
the authority to temporarily halt and redirect earthmoving activities in the event that 
suspected archaeological resources are unearthed during Project construction. The Project 
archaeologist, in coordination with the Consulting Tribes that have requested monitoring, 
shall prepare a Cultural Resources Monitoring Plan (CRMP) to document protocols for 
inadvertent finds, to determine potential protection measures from further damage and 
destruction for any identified archaeological resource(s)/ tribal cultural resources (TCRs), 
outline the process for monitoring and for completion of the final Phase IV Monitoring 
Report. If any archaeological and/or TCRs are identified during monitoring, these will 
also be documented and addressed per standard archaeological protocols in the Phase IV 
report, with the exception of human remains which will be addressed per MM CULT-13. 
The Project Archaeologist shall attend the pre-grading meeting with the City and 
contractors to explain and coordinate the requirements of the monitoring program. 

MM CULT 2: Tribal Monitor Retained.   At least 30 days prior to the issuance of a 
Grading permit the Applicant shall contact the consulting Tribe(s) that have requested 
monitoring, to develop Monitoring Agreement(s) for all mass grading and trenching 
activities and shall provide evidence of the agreement to the City of Moreno Valley. The 
Tribal representative(s) shall attend the pre-grading meeting with the City and contractors 
to explain and coordinate the requirements of the monitoring program. 

MM CULT 3: Grading Plans.  Prior to grading permit issuance, the City shall verify 
that the following note is included on the Grading Plan: 
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“If any suspected archaeological resources are discovered during ground-disturbing 
activities and the archaeological monitor or Tribal representatives are not present, the 
construction supervisor is obligated to halt work in a 100-foot radius around the find and 
call the project archaeologist and the Tribal representatives to the site to assess the 
significance of the find.” 

MM CULT 4: Preservation Plan for CA-RIV-12,333.  Prior to building permit 
issuance, the Project Applicant and the Consulting Tribe(s) shall prepare a Preservation 
and Maintenance Plan for the long-term care and maintenance of CA-RIV-12,333 and, if 
any, all new features identified during mass grading activities.  The Plan shall indicate, at 
a minimum, the specific areas to be included in and excluded from long-term 
maintenance; prohibited activities; methods of preservation to be employed (fencing, 
vegetative deterrence, etc.); the entity(s) responsible for the long-term maintenance; 
maintenance scheduling and notification; appropriate avoidance protocols; monitoring by 
the Tribe and compensation for services if applicable; and necessary emergency 
protocols.  The Project Applicant/Landowner shall submit a fully executed copy of the 
Preservation and Maintenance Plan to the City to ensure compliance with this mitigation 
measure. 

MM CULT 5: Conduct Archaeological Sensitivity Training for Construction 
Personnel.  The Applicant shall retain a qualified professional archaeologist who shall 
conduct an Archaeological Sensitivity Training for construction personnel prior to 
commencement of excavation activities, along with representatives from Tribes that have 
requested monitoring.  The training session, shall be carried out by a cultural resources 
professional with expertise in archaeology, will focus on how to identify 
archaeological/cultural resources that may be encountered during earthmoving activities, 
and the procedures to be followed in such an event.  The training session will include a 
Power Point presentation and/or handouts for all attendees.  The basic topics to be 
addressed in the session include: a brief cultural and archaeological history of the area 
and the Applicant’s and City’s cultural resource compliance obligations; training in 
potential resources that may be encountered through the use of photographs or other 
illustrations; the duties of archaeological monitors; notification and other procedures to 
follow upon discovery of resources; and, the general steps that would be followed to 
conduct a salvage investigation if one is necessary.  A sign-in sheet shall be compiled to 
track attendance and shall be submitted to the City with the Archaeological Monitoring 
Report. 

MM CULT 6: Monitor Construction Excavations for Archeological Resources in 
Younger Alluvial Sediments.  The Applicant shall retain a qualified archaeological 
monitor, who will work under the direction and guidance of a qualified professional 
archaeologist.  The archaeological monitor shall be present during all construction 
excavations (e.g., grading, trenching, or clearing/grubbing) into non-fill younger 
Pleistocene alluvial sediments.  Multiple earth-moving construction activities may require 
multiple archaeological monitors.  The frequency of monitoring shall be based on the rate 
of excavation and grading activities, proximity to known archaeological resources, the 
materials being excavated (native versus artificial fill soils), and the depth of excavation, 
and if found, the abundance and type of archaeological resources encountered.  Full-time 
monitoring can be reduced to part-time inspections, or ceased entirely, if determined 
adequate by the Project archaeologist. 

MM CULT 7: Inadvertent Finds.  If, during mass grading and trenching activities, the 
Archaeologist or Tribal representatives/monitors suspect that an archaeological resource 
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and/or TCR may have been unearthed, the monitor identifying the potential resources, in 
consultation with the other monitor as appropriate, shall immediately halt and redirect 
grading operations in a 100-foot radius around the find to allow identification and 
evaluation of the suspected resource. The Native American monitor(s) or appropriate 
representative(s) and the archaeological monitor shall evaluate the suspected resource and 
make a determination of significance pursuant to California Public Resources Code 
Section 21083.2. The archaeological monitor and tribal monitor(s) or appropriate 
representative(s), the Project Applicant, and the City Planning Division shall confer 
regarding mitigation of the discovered resource(s).   All sacred sites, should they be 
encountered within the project area, shall be avoided and preserved as the preferred 
mitigation, if feasible.    If preservation in place is not feasible, steps for treatment and 
disposition shall be carried out in accordance as set forth in per MM CULT-9. 

MM CULT 8: Final Phase IV Monitoring Report.  Prior to building permit issuance, 
the Project archaeologist shall prepare a final Phase IV Monitoring Report as outlined in 
the CRMP, which shall be submitted to the City Planning Division, the appropriate 
Native American tribe(s), and the Eastern Information Center at the University of 
California, Riverside. The report shall document project impacts to CA-RIV-857, CA-
RIV-3159 and CA-RIV-3341, including the relocation area and protection measures 
taken for CA-RIV-3341.  

MM CULT 9: Treatment and Disposition of Discoveries.  In the event that Native 
American cultural resources are inadvertently discovered during the course of grading for 
this Project. The following procedures will be carried out for treatment and disposition of 
the discoveries: 

1. Treatment and Final Disposition:  The landowner(s) shall relinquish ownership of 
all cultural resources, including sacred items, burial goods, and all archaeological 
artifacts and non-human remains as part of the required mitigation for impacts to 
cultural resources. The applicant shall relinquish the artifacts through one or more of 
the following methods and provide the City of Moreno Valley Planning Department 
with evidence of same: 

a. Accommodate the process for Preservation In Place/Onsite reburial of the 
discovered items with the consulting Native American tribes or bands. This 
shall include measures and provisions to protect the future reburial area from 
any future impacts. Reburial shall not occur until all cataloguing and basic 
recordation have been completed; 

b. A curation agreement with an appropriate qualified repository within 
Riverside County that meets federal standards per 36 CFR Part 79 and 
therefore would be professionally curated and made available to other 
archaeologists/researchers for further study. The collections and associated 
records shall be transferred, including title, to an appropriate curation facility 
within Riverside County, to be accompanied by payment of the fees 
necessary for permanent curation: 

c. For purposes of conflict resolution, if more than one Native American tribe 
or band is involved with the project and cannot come to an agreement as to 
the disposition of cultural materials, they shall be curated at the Western 
Science Center by default. 
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Attachment B – Explanation of Checklist Determinations 
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c. Directly or indirectly destroy a unique paleontological resource or site or unique 
geologic feature? 

Less Than Significant Impact With Mitigation Incorporated.  The Cultural Resources 
Assessment included a records search through the San Bernardino County Museum (SBCM).  
Results of the paleontological resources records search through SBCM indicate that no vertebrate 
fossil localities from the SBCM records have been previously recorded within the Study Area or 
within a one-mile radius.  Moreover, no paleontological resources were identified by ESA PCR 
during the pedestrian survey.  These findings; however, do not preclude the existence of 
undiscovered paleontological resources located below the ground surface and lacking surface 
manifestation, which may be encountered during construction excavations associated with the 
proposed Project.  The Study Area has been previously mapped geologically as containing 
surface exposures of early Pleistocene-aged fan deposits, overlain across much of the Study Area 
by a thin sedimentary veneer of recent Holocene-aged alluvium.  The northwestern portion of the 
Study Area is mapped as Cretaceous-aged tonalite.  The tonalite and the surficial Holocene-aged 
alluvium have very limited to no potential to be conducive to retaining paleontological resources; 
however, the Pleistocene-aged fan deposits may have high a paleontological sensitivity, 
depending upon their lithology, as these sediments have yielded significant fossils of extinct 
animals from the Ice Age throughout the Inland Empire (Scott 2014).  As a result, MM CULT-10 
through MM CULT-12 have been prescribed to reduce potentially significant impacts to 
previously undiscovered paleontological resources and/or unique geological features that may be 
accidentally encountered during Project implementation to a less than significant level. 

Mitigation Measures 

MM CULT 10: Conduct Paleontological Sensitivity Training for Construction 
Personnel.  The Applicant shall retain a qualified paleontologist who shall conduct a 
Paleontological Sensitivity Training for construction personnel prior to commencement 
of excavation activities.  The training session, shall be carried out by a cultural resources 
professional with expertise in paleontology, will focus on how to identify paleontological 
resources that may be encountered during earthmoving activities, and the procedures to 
be followed in such an event.  The training session will include a Power Point 
presentation and/or handouts for all attendees.  The basic topics to be addressed in the 
session include: a brief cultural and geologic history of the area and the City cultural 
resource compliance obligations; training in potential resources that may be encountered 
through the use of photographs or other illustrations; the duties of paleontological 
monitors; notification and other procedures to follow upon discovery of resources; and, 
the general steps that would be followed to conduct a salvage investigation if one is 
necessary. 

MM CULT 11: Monitor Construction Excavations for Paleontological Resources in 
Older Pleistocene Alluvial Deposits.  The Applicant shall retain a qualified 
paleontological monitor, who will work under the guidance and direction of a qualified 
professional paleontologist.  The paleontological monitor shall be present during all 
construction excavations (e.g., grading, trenching, or clearing/grubbing) into non-fill 
older Pleistocene alluvial deposits.  Multiple earth-moving construction activities may 
require multiple paleontological monitors.  The frequency of monitoring shall be based 
on the rate of excavation and grading activities, proximity to known paleontological 
resources and/or unique geological features, the materials being excavated (native versus 
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Attachment B – Explanation of Checklist Determinations 
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artificial fill soils), and the depth of excavation, and if found, the abundance and type of 
paleontological resources and/or unique geological features encountered.  Full-time 
monitoring can be reduced to part-time inspections if determined adequate by the 
qualified professional paleontologist. 

MM CULT 12: Cease Ground-Disturbing Activities and Implement Treatment Plan 
if Paleontological Resources Are Encountered.  In the event that paleontological 
resources and or unique geological features are unearthed during ground-disturbing 
activities, ground-disturbing activities shall be halted or diverted away from the vicinity 
of the find so that the find can be evaluated.  A buffer area of at least 25 feet shall be 
established around the find where construction activities shall not be allowed to continue.  
Work shall be allowed to continue outside of the buffer area.  The Applicant and City 
shall coordinate with a qualified professional paleontologist to develop an appropriate 
treatment plan for the resources.  Treatment may include implementation of 
paleontological salvage excavations to remove the resource along with subsequent 
laboratory processing and analysis or preservation in place.  At the paleontologist’s 
discretion and to reduce any construction delay, the grading and excavation contractor 
shall assist in removing rock samples for initial processing.  Any fossils encountered and 
recovered shall be prepared to the point of taxonomic identification and catalogued and 
curated to a suitable museum or other repository with a research interest in the materials, 
such as the San Bernardino County Museum or Western Science Center.  If no institution 
accepts the fossil collection, they shall be donated to a local school in the area for 
educational purposes.  Accompanying notes, maps, and photographs shall also be filed at 
the repository and/or school. 

d. Disturb any human remains, including those interred outside of formal cemeteries? 

Less Than Significant Impact With Mitigation Incorporated.  No known human remains have 
been identified from the CHRIS-EIC database within a half-mile radius of the Study Area.  No 
human remains were identified during the pedestrian survey of the Study Area.  However, these 
findings do not preclude the existence of previously unknown human remains located below the 
ground surface, which may be encountered during construction excavations associated with the 
proposed Project.  Similar to the discussion regarding archaeological resources above, it is also 
possible to encounter buried human remains during construction given the proven prehistoric 
occupation of the region, the identification of multiple surface archaeological resources within a 
half-mile of the Study Area, and the favorable natural conditions that would have attracted 
prehistoric inhabitants to the area.  As a result, MM CULT-13 has been prescribed to reduce 
potentially significant impacts to previously unknown human remains that may be unexpectedly 
discovered during Project implementation to a less than significant level. 

Mitigation Measures 

MM CULT 13: Cease Ground-Disturbing Activities and Notify County Coroner If 
Human Remains Are Encountered.  If human remains are unearthed during 
implementation of the Proposed Project, the City shall comply with State Health and 
Safety Code Section 7050.5.  The City shall immediately notify the County Coroner and 
no further disturbance shall occur until the County Coroner has made the necessary 
findings as to origin and disposition pursuant to PRC Section 5097.98.  If the remains are 
determined to be of Native American descent, the coroner has 24 hours to notify the 
Native American Heritage Commission (NAHC).  The NAHC shall then identify the 
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Attachment B – Explanation of Checklist Determinations 
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person(s) thought to be the Most Likely Descendent (MLD).  The MLD may, with the 
permission of the landowner, inspect the site of the discovery of the Native American 
remains and may recommend to the landowner means for treating or disposing, with 
appropriate dignity, the human remains and any associated funerary objects.  The MLD 
shall complete their inspection and make their recommendation within 48 hours of being 
granted access by the landowner to inspect the discovery.  The recommendation may 
include the scientific removal and nondestructive analysis of human remains and cultural 
items associated with Native American burials.  Upon the discovery of the Native 
American remains, the landowner shall ensure that the immediate vicinity, according to 
generally accepted cultural or archaeological standards or practices, where the Native 
American human remains are located, is not damaged or disturbed by further 
development activity until the landowner has discussed and conferred, as prescribed in 
this mitigation measure, with the MLD regarding their recommendations, if applicable, 
taking into account the possibility of multiple human remains.  The landowner shall 
discuss and confer with the descendants all reasonable options regarding the descendants' 
preferences for treatment.  MLDs in the region typically recommend reburial of the 
remains as close to the original burial location as feasible accompanied by a ceremony.  
The MLD shall file a record of the reburial with the NAHC and the Project archaeologist 
shall file a record of the reburial with the CHRIS-EIC. 

If the NAHC is unable to identify a MLD, or the MLD identified fails to make a 
recommendation, or the landowner rejects the recommendation of the MLD and the 
mediation provided for in Subdivision (k) of Section 5097.94, if invoked, fails to provide 
measures acceptable to the landowner, the landowner or his or her authorized 
representative shall inter the human remains and items associated with Native American 
human remains with appropriate dignity on the facility property in a location not subject 
to further and future subsurface disturbance. A record of the reburial shall be filed with 
the NAHC and the CHRIS-EIC. 

VI.  Geology and Soils 

The following impact analysis pertaining to the site’s underlying geology and soils is based on 
information contained in the Due Diligence Level Preliminary Geotechnical Evaluation, 
Proposed Residential Development NWC Ironwood Avenue and Oliver Street, Moreno Valley, 
Riverside County, California (herein referred to as the “Preliminary Geotechnical Evaluation”), 
prepared by EEI Geotechnical & Environmental Solutions, dated November 25, 2014; the 
Supplemental Geotechnical Evaluation, Proposed Residential Development NWC Ironwood 
Avenue and Oliver Street & Tract No. 31556 Off-site Sewer Oliver Street Extension/60 Freeway 
Undercrossing Moreno Valley, Riverside County, California (herein referred to as the 
“Supplemental Geotechnical Evaluation”), prepared by EEI Geotechnical & Environmental 
Solutions, dated May 18, 2005; and the Moreno Valley Ironwood Rockfall Investigation City of 
Moreno Valley, Riverside County, California (herein referred to as the “Rockfall Investigation”), 
prepared by KANE GeoTech, Inc, dated March 15, 2016.  The Preliminary Geotechnical 
Evaluation, Supplemental Geotechnical Evaluation, and the Rockfall Investigation are provided 
in Appendix D. 

Would the Project: 
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Attachment B – Explanation of Checklist Determinations 
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a. Expose people or structures to potential substantial adverse effects, including the risk 
of loss, injury, or death involving: 

i. Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on other 
substantial evidence of a known fault?  Refer to Division of Mines and Geology Special 
Publication 42. 

Less Than Significant Impact.  Fault rupture is the displacement that occurs along the surface of 
a fault during an earthquake.  Based on criteria established by the California Geological Survey 
(CGS), faults may be categorized as active, potentially active, or inactive.  Active faults are those 
which show evidence of surface displacement within the last 11,000 years (Holocene-age).  
Potentially active faults are those that show evidence of most recent surface displacement within 
the last 1.6 million years (Quaternary-age).  Faults showing no evidence of surface displacement 
within the last 1.6 million years are considered inactive.  In addition, there are buried thrust faults, 
which are low angle reverse faults with no surface exposure.  Due to their buried nature, the 
existence of buried thrust faults is usually not known until they produce an earthquake.   

The CGS has established earthquake fault zones known as Alquist-Priolo Earthquake Fault Zones 
around the surface traces of active faults to assist cities and counties in planning, zoning, and 
building regulation functions.  These zones, which extend from 200 to 500 feet on each side of a 
known active fault, identify areas where potential surface rupture along an active fault could 
prove hazardous and identify where special studies are required to characterize hazards to 
habitable structures.   

The Project site is located in the seismically active Southern California region and could be 
subject to moderate to strong ground shaking in the event of an earthquake on one of the many 
active Southern California faults.  The Preliminary Geotechnical Evaluation conducted for the 
Project indicates that no currently known active or potentially active surface faults traverse the 
Project site, and the site is not located within a designated Alquist-Priolo Earthquake Fault Zone.  
The faults in the vicinity of the Project site include the San Jacinto-San Jacinto Valley Fault and 
the San Jacinto-San Bernardino Fault, located approximately 1.5 miles and 5.8 miles of the site, 
respectively.  As such, the potential for surface rupture due to faulting occurring on the Project 
site during the design life of the Project is considered low.  Furthermore, Project buildings would 
be designed and constructed to resist the effects of seismic ground motions as provided in the 
City’s Building Code and the 2013 California Building Code (CBC).  Thus, a less than significant 
impact would occur in this regard. 

ii. Strong seismic ground shaking? 

Less Than Significant Impact With Mitigation Incorporated.  Seismicity is the geographic 
and historical distribution of earthquakes, including their frequency, intensity, and distribution.  
The level of ground shaking at a given location depends on many factors, including the size and 
type of earthquake, distance `from the earthquake, and subsurface geologic conditions.  The type 
of construction also affects how particular structures and improvements perform during ground 
shaking.  A common measure of ground motion is the peak ground acceleration (PGA).  It is not a 
measure of total energy of an earthquake, such as the Richter and moment magnitude scales, but 
rather of how hard the ground shakes in given geographic area.  PGA is expressed as the 
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Attachment B – Explanation of Checklist Determinations 
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percentage of the acceleration due to gravity (G), which is approximately 980 centimeters per 
second squared.  According to the United States Geological Survey (USGS), the following chart 
provides the extent of perceived shaking and potential damage associated with a given 
acceleration:   

Per the CBC, an estimated PGA is determined for a site of proposed construction based on the 
mapping by the USGS along with detailed analysis as an estimate of anticipated ground shaking 
for use by the Project structural engineer in design of the proposed structures to resist.  There is 
potential for significant ground shaking at the Project site during a strong seismic event on the 
San Jacinto-San Jacinto Valley Fault and the San Jacinto-San Bernardino Fault, as well as on the 
other large active faults in the Southern California region.  According to the Preliminary 
Geotechnical Evaluation, a maximum probable event could produce a PGA value at the Project 
site of 0.837g.  This is a relatively high acceleration do to the proximity of the San Jacinto-San 
Jacinto Valley Fault and the San Jacinto-San Bernardino Fault.  If this relatively high ground 
acceleration was not considered in the design and construction phase, ground shaking at this 
intensity could result in significant damage to buildings and improvements associated with 
Project implementation.   

 
The City requires that all new construction meet or exceed the City’s Building Code and the latest 
standards of the 2013 CBC for construction which requires structural design that can 
accommodate maximum ground accelerations expected from known faults.  Furthermore, the 
Project would comply with the CGS Special Publications 117, Guidelines for Evaluating and 
Mitigating Seismic Hazards in California, which provides guidance for evaluation and mitigation 
of earthquake-related hazards.  While the Project would be required to comply with applicable 
seismic-related regulatory requirements, implementation of the site-specific structural and seismic 
design parameters and recommendations for foundations, retaining walls/shoring, and excavation 
of the both the Preliminary Geotechnical Evaluation and the Supplemental Geotechnical 
Evaluation per MM GEO-1 would further ensure that seismic-related ground shaking impacts 
would be less than significant.   

Mitigation Measures 

Acceleration (g) Perceived Shaking Potential Damage 

< 0.0017 Not felt None 

0.0017 - 0.014 Weak None None 

0.014 - 0.039 Light  None 

0.039 - 0.092 Moderate Very Light 

0.092 - 0.18 Strong Light 

0.18 - 0.34 Very Strong Moderate 

0.34 - 0.65 Severe Moderate to Heavy 

0.65 - 1.24 Violent Heavy 

> 1.24 Extreme Very Heavy 

 

SOURCE: United States Geological Survey.  Accessed from website at:  http://en.wikipedia.org/wiki/Peak_ground_acceleration, 
accessed August 2015. 
 

1.m

Packet Pg. 465

A
tt

ac
h

m
en

t:
 In

it
ia

l S
tu

d
y 

&
 M

it
ig

at
ed

 N
eg

at
iv

e 
D

ec
la

ra
ti

o
n

 (
IS

 &
 M

N
D

) 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Attachment B – Explanation of Checklist Determinations 
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MM GEO-1: Site-specific structural and seismic design parameters and 
recommendations for foundations, retaining walls/shoring, and excavation shall be 
implemented per the Project’s Preliminary Geotechnical Evaluation and the 
Supplemental Geotechnical Evaluation, subject to review and approval by the City of 
Moreno Valley Building Safety Department. 

iii. Seismic-related ground failure, including liquefaction? 

Less Than Significant Impact With Mitigation Incorporated.  Liquefaction is a phenomenon 
in which saturated silty to cohesionless soils below the groundwater table are subject to a 
temporary loss of strength due to the buildup of excess pore pressure during cyclic loading 
conditions such as those induced by an earthquake.  Liquefaction effects include loss of bearing 
strength, amplified ground oscillations, lateral spreading, and flow failures.  Liquefaction 
typically occurs in areas where groundwater is less than 50 feet from the surface, and where the 
soils are composed of poorly consolidated, fine to medium-grained sand.  In addition to the 
necessary soil conditions, the ground acceleration and duration of the earthquake must also be of 
a sufficient level to initiate liquefaction.   

According to the Preliminary Geotechnical Evaluation, a seismic hazard zone map and report for 
the Sunnymead Quadrangle has not been issued by the CGS.  As such, the depth to the historic 
high groundwater is not known and therefore; the Project site is not situated within a mapped 
liquefaction zone.  Static groundwater is not expected and groundwater was not encountered in 
any of the exploratory borings or trenches excavated to a maximum explored depth of 50.5 feet 
below the existing ground surface at the Project site.  The majority of the Project site is underlain 
by generally loose to medium dense alluvial and colluvial deposits that overlie relatively shallow 
granitic bedrock.  The alluvial and colluvial soils are subject to removal and recompaction during 
Project grading.  Due to the presence of shallow bedrock and the lack of shallow groundwater, the 
Project site is considered as having a low susceptibility to liquefaction.  While the Project would 
be required to comply with applicable seismic-related regulatory requirements of the City’s 
Building Code and the 2013 CBC, implementation of the site-specific design parameters and 
recommendations of the Preliminary Geotechnical Evaluation and the Supplemental Geotechnical 
Evaluation per MM GEO-1 to be implemented during construction would ensure that seismic-
related ground failure impacts, including liquefaction, would be less than significant. 

Mitigation Measures 

Refer to MM GEO-1.  No additional mitigation measures are necessary. 

iv. Landslides? 

Less Than Significant Impact.  Elevations on-site range from approximately 1,840 feet above 
mean sea level (MSL) in the south-central portion of the site to approximately 1,980 feet above 
MSL in the northwestern portion of the site.  From east to west across the site is a series of north-
south-oriented ridges and alternating drainage gullies in the lower, southern portion of the site.  
The intervening ridges are generally about 5 to 10 feet higher in elevation them the adjacent 
drainage gullies.  The overall surface gradient across the Project site is gently to moderately south 
or south-southeast.   
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A few of the planned residences are proposed on a flat area at the base of a rocky outcrop, which 
could potentially result in rockfall hazards.  This slope adjacent to the proposed residences 
contains spheroidally weathered, large, rounded boulders.  These boulders are comprised of 
biotite-hornblende tonalite.  The tonalite is grey, medium-grained and in some areas contains 
mafic inclusions.  The boulders are heavily weathered and when broken down, form the sandy 
soil present at the Project site.  The majority of these boulders are embedded in the sediment or 
are actually exposed bedrock.  There are some areas of exposed bedrock indicating the depth to 
bedrock, although varies, is shallow.  According to the Rockfall Investigation, the rockfall source 
would continue to weather and erode and potentially produce rockfall onto the slope.  However, 
based on the observations and modeling of the Rockfall Investigation, the proposed locations of 
these planned residences should not be impacted by potential rockfall hazards.  Further, the 
Rockfall Investigation indicated rockfall mitigation would not be necessary, but would be 
beneficial to construct reinforced concrete or block privacy walls on Lots 36, 37, 38, 39, and 40 
to provide supplementary protection and to prevent small, nuisance rockfall from accumulating in 
proposed residential areas (Project Design Feature GEO-1).  As such, the Project site is located in 
an area with low potential for rockfall or landslides.  Thus, based on the above design 
consideration and Project Design Feature GEO-1, a less than significant impact would occur in 
this regard. 

Project Design Feature 

PDF-GEO-1: The Project applicant would construct reinforced concrete or block 
privacy walls on Lots 36, 37, 38, 39, and 40 to provide supplementary protection and to 
prevent small, nuisance rockfall from accumulating in proposed residential areas. 

b. Result in substantial soil erosion or the loss of topsoil? 

Less Than Significant Impact.  Soil erosion refers to the process by which soil or earth material 
is loosened or dissolved and removed from its original location.  Erosion can occur by varying 
processes and may occur in a Project area where bare soil is exposed to wind or moving water 
(both rainfall and surface runoff).  The processes of erosion are generally a function of material 
type, terrain steepness, rainfall or irrigation levels, surface drainage conditions, and general land 
uses.  Topsoil is used to cover surface areas for the establishment and maintenance of vegetation 
due to its high concentrations of organic matter and microorganisms.     

The Project site is currently undeveloped though several unimproved trails/dirt roads traverse the 
property.  Surrounding land uses include vacant land to the north and east with residential uses to 
the south and west.  As the Project site is undeveloped, a majority of the site would include native 
topsoil.  Project construction would result in ground surface disruption during excavation, 
grading, and trenching that would create the potential for erosion to occur.  Wind erosion would 
be minimized through soil stabilization measures required by the SCAQMD Rule 403 (Fugitive 
Dust), such as daily watering.  Potential for water erosion would be reduced by implementation of 
standard erosion control measures imposed during site preparation and grading activities.  As 
discussed in more detail under Section IX, Hydrology and Water Quality, the Project would be 
subject to all existing regulations associated with the protection of water quality.  Construction 
activities would be carried out in accordance with applicable City standard erosion control 
practices required pursuant to the California Building Code and the requirements of the National 

1.m

Packet Pg. 467

A
tt

ac
h

m
en

t:
 In

it
ia

l S
tu

d
y 

&
 M

it
ig

at
ed

 N
eg

at
iv

e 
D

ec
la

ra
ti

o
n

 (
IS

 &
 M

N
D

) 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Attachment B – Explanation of Checklist Determinations 
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Pollutant Discharge Elimination System (NPDES) General Construction Permit issued by the 
Santa Ana Regional Water Quality Control Board (RWQCB), as applicable.  Consistent with 
these requirements, a Stormwater Pollution Prevention Plan (SWPPP) would be prepared that 
incorporates Best Management Practices (BMPs) to control water erosion during the Project’s 
construction period.  Thus, impacts due to erosion of topsoil would be less than significant with 
compliance to applicable regulatory requirements. 

c. Be located on a geologic unit or soil that is unstable, or that would become unstable as a 
result of the project, and potential result in on- or off-site landslide, lateral spreading, 
subsidence, liquefaction, or collapse? 

Less Than Significant Impact With Mitigation Incorporated.  According to the Preliminary 
Geotechnical Evaluation, the Project site is underlain by weathered Cretaceous-age plutonic rocks 
composed of tonalite.  This material was observed to extend beyond the maximum depth of 50.5 
feet below existing grades of the exploratory borings and test pits.  Alluvial soils up to 30 feet 
thick were observed to mantle the weathered tonalite bedrock within the lower lying 
channel/drainage areas.  On the higher, elevated ridge areas of the Project site, colluvial soils 
were observed to mantle the weathered tonalite bedrock with a thickness varying between 3 and 
14 feet.  The weathered tonalite bedrock can generally be described as gray, white or black 
speckled or orange to dark grayish-orange with a granitic or phaneritic texture and was generally 
unweathered to highly weathered.  Outcroppings of the weathered tonalite bedrock are exposed in 
the northwestern and northeastern portions of the Project site.  Over the remainder of the Project 
site, the tonalite bedrock was found to be weathering into a medium dense to very dense silty 
sand soil with a decomposed granite texture at depth in the exploratory borings and test pits.  The 
alluvial and colluvial soils are generally comprised of orange-brown or red-brown, medium 
brown or light gray brown, fine to coarse, damp to moist, loose to dense silty sand.  The Project 
site is relatively undeveloped and artificial fill was not encountered during the field exploration. 

Impacts related to liquefaction and landslides are discussed above in Responses VI.a.iii. and 
VI.a.iv.  Lateral spreading is the downslope movement of surface sediment due to liquefaction in 
a subsurface layer.  The downslope movement is due to the combination of gravity and 
earthquake shaking.  Such movement can occur on slope gradients of as little as one degree.  
Lateral spreading typically damages pipelines, utilities, bridges, and structures.  Lateral spreading 
of the ground surface during a seismic activity usually occurs along the weak shear zones within a 
liquefiable soil layer and has been observed to generally take place toward a free face (i.e. 
retaining wall, slope, or channel) and to a lesser extent on ground surfaces with a very gentle 
slope.  As stated in Response VI.a.iii., due to the presence of shallow bedrock and the lack of 
shallow groundwater, the Project site is considered as having a low susceptibility to liquefaction.  
Further, due to the absence of any channel, slope, or river within or near the Project site, the 
potential for lateral spreading occurring on or off the site is considered to be negligible.  No large-
scale extraction of groundwater, gas, oil, or geothermal energy is occurring or planned at the 
Project site.  Thus, there appears to be little or no potential for ground subsidence due to 
withdrawal of fluids or gases at the Project site.   

While the Project construction and design would be required to comply with the 2013 CBC, 
which is designed to assure safe construction, implementation of the site-specific design measures 
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including foundation design recommendations of the Preliminary Geotechnical Evaluation and 
the Supplemental Geotechnical Evaluation per MM GEO-1 would ensure that ground and soil 
stability hazards would be less than significant. 

Mitigation Measures 

Refer to MM GEO-1.  No additional mitigation measures are necessary. 

d. Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code 
(1994), creating substantial risks to life or property? 

Less Than Significant Impact With Mitigation Incorporated.  Soils with shrink-swell or 
expansive properties typically occur in fine-grained sediments and cause damage through volume 
changes as a result of a wetting and drying process.  Structural damage may occur over a long 
period of time, usually the result of inadequate soil and foundation engineering or the placement 
of structures directly on expansive soils.  According to the Preliminary Geotechnical Evaluation, 
the results of the laboratory expansion index testing indicated an expansion index of 0 and 2 for 
the tested soils which represents a very low expansion potential.  Expansive soils, if encountered 
within the Project site, would be removed and/or replaced as part of standard construction 
practices pursuant to the City and/or 2013 CBC building requirements, as applicable.  
Furthermore, with incorporation of the site-specific design measures including foundation design 
slabs on grade recommendations of the Preliminary Geotechnical Evaluation and the 
Supplemental Geotechnical Evaluation per MM GEO-1, a less than significant impact would 
occur in this regard. 

Mitigation Measures 

Refer MM GEO-1.  No additional mitigation measures are necessary. 

e. Have soils incapable of adequately supporting the use of septic tanks or alternative 
wastewater disposal systems where sewers are not available for the disposal of wastewater? 

No Impact.  The Project would not involve the use of septic tanks or alternative wastewater 
disposal systems.  As such, no impact would occur in this regard.   

VII.  Greenhouse Gas Emissions 

The following impact analysis pertaining to greenhouse gas emissions (GHGs) is based on 
information contained in the Ironwood Residential (TTM No. 37001), Greenhouse Gas Analysis, 
City of Moreno Valley (herein referred to as the “GHG Analysis”), prepared by Urban 
Crossroads, dated August 31, 2015.  The GHG Analysis is provided in Appendix E.   

Would the Project:  

a. Generate greenhouse gas emissions, either directly or indirectly, that may have a 
significant impact on the environment? 
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Less Than Significant Impact.  Global Climate Change (GCC) is defined as the change in 
average meteorological conditions on the earth with respect to temperature, precipitation, and 
storms.  GCC is currently one of the most controversial environmental issues in the United States, 
and much debate exists within the scientific community about whether or not GCC is occurring 
naturally or as a result of human activity.  Some data suggests that GCC has occurred in the past 
over the course of thousands or millions of years.  These historical changes to the Earth’s climate 
have occurred naturally without human influence, as in the case of an ice age.   However, many 
scientists believe that the climate shift taking place since the industrial revolution (1900) is 
occurring at a quicker rate and magnitude than in the past.  Scientific evidence suggests that GCC 
is the result of increased concentrations of greenhouse gases in the earth’s atmosphere, including 
carbon dioxide (CO2), methane (CH4), NOx, and fluorinated gases.  Many scientists believe that 
this increased rate of climate change is the result of greenhouse gases resulting from human 
activity and industrialization over the past 200 years.  

An individual project like the proposed Project evaluated in this GHG Analysis would not 
generate enough greenhouse gas emissions to effect a discernible change in global climate.   
However, the Project may participate in the potential for GCC by its incremental contribution of 
greenhouse gasses combined with the cumulative increase of all other sources of greenhouse 
gases, which when taken together constitute potential influences on GCC.   Because these 
changes may have serious environmental consequences, the GHG Analysis evaluated the 
potential for the Project to have a significant effect upon the environment as a result of its 
potential contribution to the greenhouse effect. 

GCC refers to the change in average meteorological conditions on the earth with respect to 
temperature, wind patterns, precipitation and storms.  Global temperatures are regulated by 
naturally occurring atmospheric gases such as water vapor, CO2, N2O (Nitrous Oxide), CH4, 
hydrofluorocarbons, perfluorocarbons and sulfur hexafluoride.  These particular gases are 
important due to their residence time (duration they stay) in the atmosphere, which ranges from 
10 years to more than 100 years.  These gases allow solar radiation into the Earth’s atmosphere, 
but prevent radioactive heat from escaping, thus warming the Earth’s atmosphere.  GCC can 
occur naturally as it has in the past with the previous ice ages.  According to CARB, the climate 
change since the industrial revolution differs from previous climate changes in both rate and 
magnitude. 

Gases that trap heat in the atmosphere are often referred to as greenhouse gases.  Greenhouse 
gases are released into the atmosphere by both natural and anthropogenic (human) activity. 
Without the natural greenhouse gas effect, the Earth’s average temperature would be 
approximately 61° Fahrenheit (F) cooler than it is currently.  The cumulative accumulation of 
these gases in the earth’s atmosphere is considered to be the cause for the observed increase in the 
earth’s temperature.  Although California’s rate of growth of greenhouse gas emissions is 
slowing, the State is still a substantial contributor to the United States emissions inventory total.  
In 2004, California is estimated to have produced 492 million gross metric tons of carbon dioxide 
equivalent (CO2e) greenhouse gas emissions.  Despite a population increase of 16 percent 
between 1990 and 2004, California has significantly slowed the rate of growth of greenhouse gas 
emissions due to the implementation of energy efficiency programs as well as adoption of strict 
emission controls. 
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The City has not adopted a threshold of significant for GHG emissions.  As such, a screening 
threshold of 3,000 metric ton of carbon dioxide equivalent (MTCO2e) per year for residential land 
uses is applied herein, which is a widely accepted screening threshold used by the County of 
Riverside and numerous jurisdictions in the SCAB and based on the SCAQMD staff’s proposed 
GHG screening threshold for stationary source emissions for non-industrial projects, as described 
in the SCAQMD’s Interim CEQA GHG Significance Threshold for Stationary Sources, Rules and 
Plans (“SCAQMD Interim GHG Threshold”).  The SCAQMD Interim GHG Threshold identifies 
a screening threshold to determine whether additional analysis is required.  As noted by the 
SCAQMD: 

“…the…screening level for stationary sources is based on an emission capture rate of 90 percent 
for all new or modified projects…the policy objective of [SCAQMD’s] recommended interim 
GHG significance threshold proposal is to achieve an emission capture rate of 90 percent of all 
new or modified stationary source projects. A GHG significance threshold based on a 90 percent 
emission capture rate may be more appropriate to address the long-term adverse impacts 
associated with global climate change because most projects will be required to implement GHG 
reduction measures.  Further, a 90 percent emission capture rate sets the emission threshold low 
enough to capture  a  substantial  fraction  of  future  stationary  source  projects  that  will  be 
constructed to accommodate future statewide population and economic growth, while setting the 
emission threshold high enough to exclude small projects that will in aggregate contribute a 
relatively small fraction of the cumulative statewide GHG emissions.  This assertion is based on 
the fact that [SCAQMD] staff estimates that these GHG  emissions  would  account  for  slightly  
less  than  one  percent  of  future  2050 statewide GHG emissions target (85 [MMTCO2e/yr]). In 
addition, these small projects may be subject to future applicable GHG control regulations that 
would further reduce their overall future contribution to the statewide GHG inventory. Finally, 
these small sources are already subject to [Best Available Control Technology] (BACT) for 
criteria pollutants and are more likely to be single-permit facilities, so they are more likely to 
have few opportunities readily available to reduce GHG emissions from other parts of their 
facility.” 

Thus, based on guidance from the SCAQMD, if a residential project would emit GHGs less than 
3,000 MTCO2e per year, the project is not considered a substantial GHG emitter and the GHG 
impact is less than significant, requiring no additional analysis and no mitigation.  On the other 
hand, if a residential project would emit GHGs in excess of 3,000 MTCO2e per year, then the 
project could be considered a substantial GHG emitter, requiring additional analysis and potential 
mitigation. 

CEQA Guidelines 15064.4 (b)(1) states that a lead agency may use a model or methodology to 
quantify GHGs associated with a project.  On October 2, 2013, the SCAQMD in conjunction with 
CAPCOA released the latest version of the CalEEMod™ v2013.2.2.  The purpose of this model 
is to more accurately calculate construction-source and operational-source criteria pollutants 
(NOX, VOC, PM10, PM2.5, SOX, and CO) and GHGs from direct and indirect sources; and 
quantify applicable air quality and GHG reductions achieved from mitigation measures.  
Accordingly, the latest version of CalEEMod™ has been used for this Project to determine 
construction and operational air quality impacts. 
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Construction Emissions 

Construction activities associated with the Project would result in emissions of CO2 and CH4.  
For construction phase Project emissions, GHGs are quantified and amortized over the life of the 
Project.  To amortize the emissions over the life of the Project, the SCAQMD recommends 
calculating the total greenhouse gas emissions for the construction activities, dividing it by the 
30-year Project life, and then adding that number to the annual operational phase GHG emissions.  
As such, construction emissions were amortized over a 30-year period and added to the annual 
operational GHG emissions. 

Operational Emissions 

Operational activities associated with the Project would result in emissions of CO2, CH4, and 
nitrogen dioxide (N20).  Operational emissions would be expected from area source emissions, 
energy source emissions, mobile source emissions, solid waste, and water supply, treatment, and 
distribution.  Refer to Response III.b., above, for defining area source emissions, energy source 
emissions, and mobile source emissions.   

Solid Waste 

Residential  land  uses  would  result  in  the  generation  and  disposal  of  solid  waste.  A large 
percentage of this waste would be diverted from landfills by a variety of means, such as reducing 
the amount of waste generated, recycling, and/or composting.  The remainder of the waste not 
diverted would be disposed of at a landfill.  GHG emissions from landfills are associated with the 
anaerobic breakdown of material.  GHG emissions associated with the disposal of solid waste 
associated with the Project were calculated by the CalEEMod™ model using default parameters. 

Water Supply, Treatment and Distribution 

Indirect GHG emissions result from the production of electricity used to convey, treat and 
distribute water and wastewater.  The amount of electricity required to convey, treat and 
distribute water depends on the volume of water as well as the sources of the water.  Unless 
otherwise noted, CalEEMod™ default parameters were used. 

Emissions Summary 

The annual GHG emissions associated with the operation of the Project are estimated to be 
2,905.71 MTCO2e per year as summarized in Table VII-1, Total Project Greenhouse Gas 
Emissions (Annual).  Direct and indirect operational emissions associated with the Project are 
compared with the SCAQMD threshold of significance for residential use projects, which is 
3,000 MTCO2e.  As shown in Table VII-1, the Project would result in a less than significant 
impact with respect to GHG emissions. 
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TABLE VII-1 
TOTAL PROJECT GREENHOUSE GAS EMISSIONS (ANNUAL) 

Emission Source Emissions (metric tons per year) 

CO2 CH4 N2O Total CO2e 

Annual construction-relatedemissions 
amortized over 30 years 

40.79 4.06E-03 -- 41.01 

Area 46.51 3.81E-03 8.00E-04 46.84 

Energy 589.38 2.00E-02 9.27E-03 592.75 

Mobile Sources 2,197.25 0.07 -- 2,063.59 

Waste 43.11 2.55 -- 96.62 

Water Usage 53.76 0.39 9.70E-03 64.9 

Total CO2E (All Sources) 2,905.71 

SCAQMD Threshold 3,000 

Significant? NO 

 
Note: Totals obtained from CalEEMod™ and may not total 100% due to rounding. 
Table results include scientific notation. e is used to represent times ten raised to the power of (which would be written as x 10b") 

and is followed by the value of the exponent 
a  Includes emissions of landscape maintenance equipment and architectural coatings emissions 
b  Includes emissions of natural gas consumption 
c  Includes emissions of vehicle emissions and fugitive dust related to vehicular travel 
 
SOURCE: CalEEMod™ model output, See Appendix 3.1 for detailed model outputs; Ironwood Residential (TTM No. 37001), 
Greenhouse Gas Analysis, City of Moreno Valley, prepared by Urban Crossroads, dated August 31, 2015. 
 

 

b. Conflict with any applicable plan, policy or regulation adopted for the purpose of 
reducing the emissions of greenhouse gases? 

Less Than Significant Impact.  Although the City’s General Plan does not identify specific 
GHG or climate change policies or goals, a number of measures identified in the General Plan’s 
Air Quality Element act to reduce or control criteria pollutant emissions and peripherally reduce 
GHG emissions.  The Project has been evaluated for consistency with the City’s General Plan Air 
Quality Element as shown in Table VII-2, City of Moreno Valley General Plan Consistency.  
According to Table VII-2, the Project is consistent with the City’s General Plan Air Quality 
Element. 

TABLE VII-2 
CITY OF MORENO VALLEY GENERAL PLAN CONSISTENCY 

General Plan Objective/Policy Consistency Analysis 

Objective 6.6:  Promote land use patterns that reduce daily 
automotive trips and reduce trip distance for work, 
shopping, school, and recreation.  

Consistent.  The Project site is developed approximately 
0.50 miles north of a regional shopping center (Stoneridge 
Towne Center).   

Objective 6.7:  Reduce mobile and stationary source air 
pollutant emissions. 

Consistent.  The Project site is located proximate to 
existing and proposed major roadways, acting to generally 
reduce vehicle trip lengths, thereby reducing mobile 
source emissions. 

Policy 6.7.5:  Require grading activities to comply with 
South Coast Air Quality Management District’s Rule 403 
regarding the control of fugitive dust. 

Consistent.  The Project would be required to implement 
fugitive dust control measures consistent with SCAQMD 
Rule 403. 
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General Plan Objective/Policy Consistency Analysis 

Policy 6.7.6:  Require building construction to comply with 
the energy conservation requirements of Title 24 of the 
California Administrative Code (California Code of 
Regulations). 

Consistent.  Pursuant to City and State Building Code 
requirements, the Project would meet or surpass 
applicable CCR Title 24 energy conservation 
requirements. 

 
SOURCE:  City of Moreno Valley General Plan, Safety Element; Ironwood Residential (TTM No. 37001), Greenhouse Gas Analysis, City of 
Moreno Valley, prepared by Urban Crossroads, dated August 31, 2015. 
 

 
The City released an Energy Efficiency and Climate Action Strategy (CAS) and a Greenhous Gas 
Analysis for public review on May 8, 2012.  The documents were approved on October 9, 2012.  
The CAS identifies ways that the City can reduce energy and water consumption and greenhouse 
gas emissions as an organization (its employees and the operation of its facilities) and outlines the 
actions that the City can encourage and community members can employ to reduce their own 
energy and water consumption and greenhouse gas emissions.  The policies in the document are 
to reduce greenhouse gas emissions in 2010 by 15 percent by 2020.  The Project has been 
evaluated for consistency with the City’s Energy Efficiency and CAS as described in 
Table VII-3, City of Moreno Valley Energy Efficiency and CAS Consistency. According to Table 
VII-3, the Project is consistent with the applicable measures of the City’s Energy Efficiency and 
CAS. 

TABLE VII-3 
CITY OF MORENO VALLEY ENERGY EFFICIENCY AND CAS CONSISTENCY 

Energy Efficiency Consistency Analysis 

R2-T1:  Land Use Based Trips and VMT Reduction Policies.  
Encourage the development of Transit Priority Projects along 
High Quality Transit Corridors identified in the SCAG 
Sustainable Communities Plan, to allow a reduction in 
vehicle miles traveled.  

Project Consistency:  Not applicable.   

R2-T3:  Employment-Based Trip Reductions.  Require a 
Transportation Demand Management (TDM) program for 
new development to reduce automobile travel by 
encouraging ride-sharing, carpooling, and alternative modes 
of transportation. 

Project Consistency:  Not applicable.   

R2-E1:  New Construction Residential Energy Efficiency 
Requirements.  Require energy efficient design for all new 
residential buildings to be 10 percent beyond the current Title 
24 standards (Reach Code). 

Project Consistency:  Consistent.  The Project would 
comply with this measure if adopted by the City.   

R2-E2:  New Construction Residential Renewable Energy.  
Facilitate the use of renewable energy (such as solar 
[photovoltaic] panels or small wind turbines) for new 
residential developments.  Alternative approach would be the 
purchase of renewable energy resources off-site. 

Project Consistency:  Consistent.  The Project would 
comply with this measure if adopted by the City.   

R2-E5:  New Construction Commercial Energy Efficiency 
Requirements.  Require energy efficient design for all new 
commercial buildings to be 10 percent beyond the current 
Title 24 standards (Reach Code). 

Project Consistency:  Not applicable. 

R3-E1:  Energy Efficient Development, and Renewable 
Energy Deployment Facilitation and Streamlining.  Updating 
of codes and zoning requirements and guidelines to further 
implement green building practices.  This could include 
incentives for energy efficient projects. 

Project Consistency:  Not applicable. 
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Energy Efficiency Consistency Analysis 

R3-L2:  Heat Island Plan.  Develop measures that address 
“heat islands.”  Potential measures include using strategically 
placed shade trees, using paving materials with a Solar 
Reflective Index of at least 29, an open grid pavement 
system, or covered parking. 

Project Consistency:  Consistent.  The Project would 
comply with the City of Moreno Valley’s landscaping 
requirements. 

R2-W1:  Water Use Reduction Initiative.  Consider adopting 
a per capita water use reduction goal, which mandates the 
reduction of water use of 20 percent per capita with 
requirements applicable to new development and with 
cooperative support of the water agencies. 

Project Consistency:  Consistent.  California Green 
Building Standards Code, Chapter 5, Division 5.3, 
Section 5.3030.2 requires that indoor water use be 
reduced by 20 percent.  The Project would be consistent 
with this measure. 

R3-W1:  Water Efficiency Training and Education.  Work with 
EMWS and local water companies to implement a public 
information and education program that promotes water 
conservation.   

Project Consistency:  Not applicable. 

R2-S1:  City Diversion Program.  For Solid Waste, consider a 
target of increasing the waste diverted from the landfill to a 
total of 75 percent by 2020. 

Project Consistency:  Consistent.  The Project would 
comply with the City of Moreno Valley’s citywide goal of 
solid waste reduction.  Additionally, the Project would be 
compliant with the MVMC Section 8.80.030 by 
implementing a waste management plan. 

 
SOURCE:  Ironwood Residential (TTM No. 37001), Greenhouse Gas Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 
 

 
Overall, as the Project is consistent with the City’s General Plan Air Quality Element and the 
City’s Energy Efficiency and CAS, the Project would not conflict with any applicable plan, 
policy, or regulation to reduce GHG emissions.  As such, a less than significant impact would 
occur. 

VIII.  Hazards and Hazardous Materials  

The following impact analysis pertaining to hazards and hazardous materials impacts is based on 
information contained in the Phase I Environmental Site Assessment Ironwood Avenue Property 
– 75.1-Acres Northwest of Ironwood Avenue and Oliver Street APN 473-160-004-5 City of 
Moreno Valley, Riverside County, California 92555 (herein referred to as the “Phase I ESA”), 
prepared by EEI Geotechnical & Environmental Solutions, dated October 15, 2014.  The Phase I 
ESA is provided in Appendix F. 

Would the Project: 

a. Create a significant hazard to the public or the environment through the routine 
transport, use, or disposal of hazardous materials? 

Less Than Significant Impact.  Hazardous materials may be used during the construction phase 
of the Project.  Hazardous materials that may be used include, but are not limited to, fuels 
(gasoline and diesel), paints and paint thinner, adhesives, surface coatings and possibly herbicides 
and pesticides.  Generally, these materials would be used in concentrations that would not pose 
significant threats during the transport, use and storage of such materials.  Furthermore, it is 
assumed that potentially hazardous materials would be contained, stored, and used in accordance 
with manufacturers’ instructions and handled in compliance with applicable standards and 
regulations, including California Occupational Safety and Health Administration (OSHA) 
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requirements, and Title 8 and Title 22 of the Code of California Regulations.  Accordingly, risks 
associated with hazards to the public or environment posed by the transport, use or disposal of 
hazardous materials during construction are considered less than significant due to compliance 
with applicable and required standards and regulations. 

Operation of the residential uses would involve the use and storage of small quantities of 
potentially hazardous materials in the form of cleaning solvents, painting supplies, pesticides for 
landscaping, and pool maintenance.  These hazardous materials are regulated by stringent federal 
and State laws mandating the proper transport, use, and storage of hazardous materials in 
accordance with product labeling.  The use and storage of these substances is not considered to 
present a health risk when used in accordance with manufacturer specifications and with 
compliance to applicable regulations. 

Overall, based on the above, construction and operation of the Project would result in a less than 
significant impact with regard to routine transport, use, or disposal of hazardous materials relative 
to the safety of the public or the environment.   

b. Create a significant hazard to the public or the environment through reasonably 
foreseeable upset and accident conditions involving the release of hazardous materials into 
the environment?  

Less Than Significant Impact.  The main objective of the Phase I ESA was to identify the 
presence, or likely presence, use, or release of hazardous substances or petroleum products as 
defined in the American Testing and Materials Practice E 1527 as a “recognized environmental 
condition” (REC).  RECs include property uses that may indicate the presence or likely presence 
of any hazardous substances or petroleum products in, on, or at a property: (1) due to any release 
to the environment; (2) under conditions indicative of a release to the environment; or (3) under 
conditions that pose a material threat of a future release to the environment.  In order to identify 
RECs at the Project site, the Phase I included:  (1) a review of readily available documents which 
included topographic, geologic, and hydrogeologic conditions associated with the Project site; (2) 
a review of readily available maps, aerial photographs and other documents relative to historical 
Project site usage and development; (3) a review of readily available federal, State, County, and 
City documents and database files concerning hazardous material storage, generation and 
disposal, active and inactive landfills, existing environmental concerns, and associated permits 
related to the Project site and/or immediately adjacent sites; (4) a site reconnaissance to ascertain 
current conditions of the Project site; interviews with persons(s) knowledgeable of the Project 
site; and (5) the preparation of the Phase I ESA which presents the findings, conclusions, and 
recommendations.  The findings of the Phase I ESA are listed below. 

According to the Phase I ESA and based on the historical use review, with the exception of 
several unimproved roadways, the Project site has been historically undeveloped.  Residential and 
agricultural development likely began in the site vicinity during the 1930s.  Sanborn Fire 
Insurance maps were not available for the Project site indicating little or no development on the 
Project site or vicinity occurred prior to 1950.  The City’s Building and Safety Department, 
County of Riverside Department of Environmental Health, the California Department of Toxic 
Substances Control (DTSC), and the State Water Resources Control Board (SWRCB) were 
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contacted as well as State and federal databases reviewed to determine if the Project site, or any 
adjacent properties, were listed as hazardous waste generators, underground storage tank (UST) 
releases, or as having other environmental concerns (i.e., spill, leak, or aboveground storage tank 
[AST]).  Neither the Project site nor adjacent properties were listed on any of the databases 
researched.  As the Project site is currently undeveloped land, the presence of asbestos-containing 
materials or lead-based paint are not considered environmental concerns.  On October 6, 2014, a 
site reconnaissance was conducted to physically observe the Project site and adjoining properties 
for conditions indicating a potential environmental concern.  No evidence of an environmental 
concern was recorded during the site reconnaissance.  A Vapor Encroachment Screen (VES) was 
performed on the Project site as part of the Phase I ESA.  The purpose was to evaluate if the 
Project site or adjacent properties store of dispose potential chemicals of concern or has 
documented releases that may migrate as vapors onto the Project site, as a result of contaminated 
soil and/or groundwater which may be present on or near the site (i.e., a vapor encroachment 
condition [VEC]).  Based on the VES, the Phase I ESA concluded that a VEC for the Project site 
could be ruled out as a VEC does not, or is not, likely to exist due to the lack of known or 
suspected contaminated properties within the area of concern.  In summary, the Phase I ESA has 
revealed no evidence of RECs in connection with the Project site. 

Overall, based on the above, the Project would result in a less than significant impact with regard 
to reasonably foreseeable upset and accident conditions involving the release of hazardous 
materials relative to the safety of the public or the environment into the environment. 

c. Emit hazardous emissions or handle hazardous or acutely hazardous materials, 
substances, or waste within one-quarter mile of an existing or proposed school?  

Less Than Significant Impact.  The Cloverdale Elementary School, located at 12050 Kitching 
Street, is located approximately 1.5 miles west of the Project site.  The Palm Middle School, 
located at 11900 Swanson Avenue, is located approximately 1.25 miles west of the Project site.  
The Valley View High School, located at 13135 Nason Street, is located approximately 1.2 miles 
south of the Project site.  As such, the Project site is not located within one-quarter mile of an 
existing or proposed school. Construction of the Project would involve the temporary use of 
hazardous substances in the form of paint, adhesives, surface coatings and other finishing 
materials, and cleaning agents, fuels, and oils.  All materials would be used, stored, and disposed 
of in accordance with applicable laws and regulations and manufacturers’ instructions. 

Operation of the Project would not create a significant risk of exposure to hazardous materials for 
the public or the environment, including the schools.  Occupancy of the residential uses would 
not cause hazardous substance emissions or generate hazardous waste.  Types of hazardous 
materials to be used in association with the Project such as small quantities of potentially 
hazardous materials in the form of cleaning solvents, painting supplies, pesticides for 
landscaping, and pool maintenance would be contained, stored, and used in accordance with 
manufacturers’ instructions and handled in compliance with applicable standards and regulations.  
Further, as discussed in Response VIII.b, the Phase I ESA has revealed no evidence of RECs in 
connection with the Project site.  As such, the potential for creation of a significant hazard 
through handling or routine transport of hazardous materials or the release of hazardous materials 

1.m

Packet Pg. 477

A
tt

ac
h

m
en

t:
 In

it
ia

l S
tu

d
y 

&
 M

it
ig

at
ed

 N
eg

at
iv

e 
D

ec
la

ra
ti

o
n

 (
IS

 &
 M

N
D

) 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-91 ESA PCR 
Initial Study January 2017 

into the environment within one-quarter mile of an existing or proposed school is considered less 
than significant. 

d. Be located on a site which is included on a list of hazardous materials sites compiled 
pursuant to Government Code Section 65962.5 and, as a result, would it create a significant 
hazard to the public or the environment? 

Less Than Significant Impact.  Government Code Section 65962.5, amended in 1992, requires 
the California Environmental Protection Agency (CalEPA) to develop and update annually the 
Cortese List, which is a list of hazardous waste sites and other contaminated sites.  While 
Government Code Section 65962.5 makes reference to the preparation of a list, many changes 
have occurred related to web-based information access since 1992 and information regarding the 
Cortese List is now compiled on the websites of the DTSC, the State Water Board, and CalEPA.  
The DTSC maintains the EnviroStor database, which includes sites on the Cortese List and also 
identifies potentially hazardous sites where cleanup actions (such as a removal action) or 
extensive investigations are planned or have occurred.  The database provides a listing of Federal 
Superfund sites [National Priorities List (NPL)]; State Response sites; Voluntary Cleanup sites; 
and School Cleanup sites.  Geotracker is the State Water Resources Control Board’s data 
management system for managing sites that impact groundwater, especially those that require 
groundwater cleanup [USTs, Department of Defense, Site Cleanup Program] as well as permitted 
facilities such as operating USTs and land disposal sites.  CalEPA’s database includes lists of 
sites with active Cease and Desist Orders (CDO) or Cleanup and Abatement Orders (CAO) from 
the State Water Board. 

As part of the Phase I ESA, a search was conducted for available federal, State, and local 
environmental database records for the Project site and where practicable, adjoining properties 
and nearby properties or surrounding areas within approximate minimum search distances from 
the Project site.  The site’s property records were also reviewed by the City’s Building and Safety 
Department, County of Riverside Department of Environmental Health, DTSC, and SWRCB.  
According to the Phase I ESA, the Project site was not listed on any of the databases reviewed as 
having an environmental concern.  As such, a less than significant impact would occur in this 
regard. 

e. For a project located within an airport land use plan or, where such a plan has not 
been adopted, within two miles of a public airport or public use airport, would the project 
result in a safety hazard for people residing or working in the project area? 

f. For a project within the vicinity of a private airstrip, would the project result in a 
safety hazard for the people residing or working in the area? 

No Impact (e and f).  The Project site is not located within an airport land use plan or within two 
miles of a public or private airport.  The nearest airport is the March Inland Port, a joint-use 
military and public airport, located approximately 5.15 miles southwest of the Project site.  
Therefore, the Project would not result in an airport-related safety hazard for people residing or 
working in the Project area, and no impact would occur in this regard. 
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g. Impair implementation of or physically interfere with an adopted emergency response 
plan or emergency evacuation plan? 

Less Than Significant Impact.  The Project site is located in an established rural area that is well 
served by the surrounding roadway network.  While it is expected that the majority of 
construction activities for the Project would be confined on-site, construction activities may 
temporarily affect access on portions of adjacent streets during certain periods of the day.  
However, through-access for drivers, including emergency personnel, along all roads would still 
be provided.  In these instances, the Project would implement traffic control measures (e.g., 
construction flagmen, signage, etc.) to maintain flow and access.  Furthermore, in accordance 
with the City, the Project would develop a Construction Management Plan, which includes 
designation of a haul route, to ensure that adequate emergency access is maintained during 
construction.  Therefore, construction is not expected to result in inadequate emergency access. 

Project operation would generate traffic in the Project vicinity and would result in some 
modifications to access (i.e., street widening, new curb cuts for Project driveways) from the 
streets that surround the Project site.  However, emergency access to the Project site and 
surrounding area would continue to be provided similar to existing conditions.  Emergency 
vehicles and fire access would be provided from the primary driveway for the Project site located 
on Ironwood Avenue about mid-block between Nason Street and Oliver Street, immediately 
opposite from and north of Lantz Lane.  Secondary site access would be provided by driveways 
on both Nason Street and Oliver Street just north of Ironwood Avenue.  Future street widening, 
driveway, and building configurations would comply with applicable fire code requirements for 
emergency evacuation.  Subject to review and approval of Project site access and circulation 
plans by the Moreno Valley Fire Department (MVFD), the Project would not impair 
implementation or physically interfere with adopted emergency response or emergency 
evacuation plans.  Since the Project would not cause significant impediments along a designated 
emergency evacuation route, and the proposed residential uses would not impair implementation 
of the City’s emergency response plan, the Project would have a less than significant impact with 
respect to these issues. 

h. Expose people or structures to a significant risk of loss, injury or death involving 
wildland fires, including where wildlands are adjacent to urbanized areas or where 
residences are intermixed with wildlands? 

Less Than Significant Impact With Mitigation Incorporated.  According to Figure 5.5-2, 
Floodplains and High Fire Hazard Areas, of the GP FEIR, the Project site is located in a very high 
fire hazard severity zone (VHFHSZ).  Section XIV, Public Services, Response XIV.a, below, 
describes fire protection services and facilities that serve the Project site and evaluates the ability 
of the service providers to provide fire protection service to the Project site.  The analysis below 
focuses on the potential for the Project to expose people and structures to wildland fire hazards.  
This impact is considered potentially significant given the site’s designation and location adjacent 
to wildlands. 

Development of the Project would require compliance with development designs, applicable 
provisions, and safety requirements of Title 8, Buildings and Construction, Chapter 8.36, 
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International Fire Code (herein referred to as the “Fire Code”).13 Fuel modification zone areas are 
proposed on the north side of the Project site, which would be implemented pursuant to the 
Project-specific Fuel Modification Plan prepared for the Project in accordance with the General 
Guidelines for Creating Defensible Space prepared by the California Department of Forestry and 
Fire Protection (CDFFP).14  The conceptual fuel modification zones for the Project are illustrated 
below in Figure VIII-1, Preliminary Fuel Modification Plan, which also specifies the applicable 
guidelines for vegetation removal, establishment of fire breaks, types of plantings, and the 
spacing, clearance, and maintenance of the fuel modification zones.  In addition, it should be 
noted that the removal and/or preservation of plants and trees as part of the Project’s Fuel 
Modification Plan would be subject to review and approval by the City’s Fuel Management 
Officer and/or the Moreno Valley Fire Department (MVFD).  Maintenance of the fuel 
modification zones pursuant to the approved Fuel Modification Plan would be the responsibility 
of the Ironwood Village HOA(s).  The 20-foot-wide fire access road/multi-use trail that traverses 
along the northern edge of the developed portion of the Project would be incorporated into the 
final Fuel Modification Plan for the Project.  

All landscaping within the Project would comply with the City’s Landscape and Irrigation 
Standards Section 9.17.030 of the MVMC.  Given implementation of an approved final Fuel 
Modification Plan, as required by MM HAZ-1 below, impacts related to wildland fire hazards 
would be reduced to less than significant. 

Mitigation Measures 

MM HAZ-1: The Project applicant shall implement a Project-specific Fuel 
Modification Plan based on the General Guidelines for Creating Defensible Space 
prepared by the California Department of Forestry and Fire Protection (2006).  The Fuel 
Modification Plan shall be subject to review and approval by the Moreno Valley Fire 
Department. 

  

                                                      
13  Per Title 8, Buildings and Construction, Chapter 8.36, International Fire Code, Section 
8.36.020, Adoption of the International Fire Code, the City adopted the 2012 Edition of the 
International Fire Code, California Fire Code 2013 Edition, California Code of Regulations Title 
24, Part 9, Appendices Chapter 4, A, B, BB, C, CC, E, F, G, and H, the California Fire Code 
Standards and the body of code in its entirety, with the exception of Appendices D, I, and J of the 
California Fire Code as compiled and adopted by the International Code Council. 
14  State Board of Forestry and Fire Protection (BOF) California Department of Forestry and Fire 
Protection, “General Guidelines for Creating Defensible Space”, Adopted by BOF on February 8, 
2006, Approved by Office of Administrative Law on May 8, 2006. 
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Ironwood Village Project

Figure VIII-1
Preliminary Fuel Modification Plan

SOURCE: Anderson Consulting Engineers, Inc., 2016
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IX.  Hydrology and Water Quality 

The following impact analysis pertaining to hydrology and water quality is based on information 
contained in the Preliminary Hydrology and Hydraulic Study for Tentative Tract Map 37001 
Ironwood (herein referred to as the “Preliminary Hydrology Study”), prepared by JLC 
Engineering & Consulting, Inc., dated June 17, 2016 and the Project Specific Water Quality 
Management Plan (herein referred to as the “WQMP”), prepared by JLC Engineering & 
Consulting, Inc., dated September 29, 2015.  The Preliminary Hydrology Study and WQMP are 
provided in Appendix G of this Initial Study. 

Preliminary Hydrology Study Summary 
The purpose of the Preliminary Hydrology Study was to determine the preliminary drainage 
improvements required to provide flood protection to the on-site area from the flows emanating 
from the on-site and off-site areas that drain into or across the Project site.  Additionally, the 
study determined the preliminary drainage improvements required to convey the on-site flows to 
the two proposed on-site stormwater detention basins.  The scope of the study includes the 
following: (1) determine the peak 100-year and 10-year flow rates for the existing condition 
watershed using the Riverside County Flood Control and Water Conservation District (RCFC & 
WCD) Rational Method; (2) determine the 100-year and 10-year flow rates for the post-Project 
condition on-site and off-site areas using the RCFC & WCD Rational Method; (3) determine the 
2-year, 24-hour storm duration peak flow rates for the pre-Project and post-Project areas tributary 
to each basin using the RCFC & WCD Unit Hydrograph Method; (4) determine the 100-year, 1-
hour peak flow rate for the on-site and off-site areas tributary to the basins using the RCFC & 
WCD Unit Hydrograph Method; (5) determine the existing condition flow rates tributary to the 
existing culverts, and perform a Hydrologic Engineering Center's River Analysis System (“HEC-
RAS”) analysis for the existing conditions regarding flooding; (6) determine the post-Project 
condition flow rates tributary to the existing culverts and streams based upon the proposed basin 
mitigation, and perform HEC-RAS analyses for the post-Project condition; (7) develop 
preliminary storm drain alignments and sizes required to flood protect the Project site from off-
site and on-site flows; and (8) determine the required water quality volume to be treated and the 
required storage volume of the basins to address the hydrologic conditions of concern (“HCOCs”) 
addressed in the Project WQMP. 

Project Site Stormwater Drainage Overview 

The Project proposes to collect all on-site and off-site stormwater flows via a subsurface storm 
drain system.  A portion of the northerly Project boundary would enter the off-site storm drain 
system for the peak 100-year flow rate only.  Low-flow pipes would be provided to divert the 
flow up to the 2-year, 24-hour flow rate into the basin prior to comingling with off-site flows for 
water quality treatment and mitigation of the HCOCs.  The majority of the off-site flows would 
be conveyed to one of the two downstream culverts located at Ironwood Avenue.  Flow-by 
structures would be utilized within the basins that allow for a certain flow rate to bypass 
downstream to the existing culvert crossing Ironwood Avenue, and the remaining flow to overtop 
into the basins for retention. This would ensure that the Project does not adversely impact 
downstream existing properties and streams. Analyses have been performed to demonstrate that 
flows leaving the Project site would not increase relative to existing conditions, and would 
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Ironwood Residential Project B-98 ESA PCR 
Initial Study January 2017 

actually decrease in the post-Project condition.  Detailed basin routing analyses would be 
performed during final engineering. 

The majority of the flows westerly off-site area would be conveyed directly to an existing culvert 
without passing through one of the basins.  The flows in excess of the existing downstream 
culvert capacity would be collected within a storm drain system along Nason Street, which would 
allow flows to bubble out into Nason Street south of Ironwood Avenue.  

The Project site is tributary to three existing culverts crossing Ironwood Avenue.  Per a meeting 
with the City of Moreno Valley, the Project must mitigate the peak 100-year flow rates tributary 
to these three existing culverts to a maximum flow rate equal to the existing capacity of these 
culverts.  Therefore, the basins would also serve to mitigate the 100-year storm event so that the 
existing culvert capacities are not exceeded. 

Hydrology Analysis 

Pre-Project Hydrology 

The pre-Project condition rational method analysis has been included in Appendix A of the 
Preliminary Hydrology Study, and the pre-Project condition rational method hydrology map has 
been included as Figure IX-1, Existing Hydrology Map, below.  The off-site areas were analyzed 
for the existing land use as undeveloped, poor cover, as recommended by the Riverside County 
Hydrology Manual.  

The existing watershed areas were designated as Areas A, B, C, and D, as shown below in Figure 
IX-1.  Area “A” is tributary to the existing 42-inch culvert westerly along Ironwood Avenue 
(Culvert A1), Area “B” is tributary to the existing 42-inch culvert midway between Nason Street 
and Oliver Street along Ironwood Avenue (Culvert B1), and Area C is tributary to the easterly 24-
inch culvert along Ironwood Avenue (Culvert C1, see Figure IX-1 below for existing culvert 
locations).  Downstream of Ironwood Avenue, Areas A, B, and C confluence within the natural 
channel.  Area D consists of the most easterly area within the watershed boundary, and is 
tributary to an existing culvert east of Oliver Street. 

  

1.m

Packet Pg. 484

A
tt

ac
h

m
en

t:
 In

it
ia

l S
tu

d
y 

&
 M

it
ig

at
ed

 N
eg

at
iv

e 
D

ec
la

ra
ti

o
n

 (
IS

 &
 M

N
D

) 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Village Project

Figure IX-1
Existing Hydrology Map

SOURCE: JLC Engineering & Consulting, Inc., 2016
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-101 ESA PCR 
Initial Study January 2017 

Post-Project Hydrology 

The rational method hydrology calculations for the post-Project condition have been included in 
Appendix B of the Preliminary Hydrology Study, and the post-Project condition hydrology maps 
have been included as Figure IX-2, Proposed On-Site Hydrology Map, and Figure IX-3, 
Proposed Off-Site Hydrology Map.  The post-Project condition on-site and off-site rational 
method hydrology analyses were performed for five watershed areas designated as Areas A, B, C, 
D and E.  As shown in Figures IX-2 and IX-3, Area A is the area tributary to Basin A1 and A2, 
Area B is tributary to Basin B, Areas C and D are tributary to the west side of Oliver Street, and 
Area E is tributary to the intersection of Nason Street and Ironwood Avenue.   

The unit hydrograph calculations analyzed five different areas (as shown on Exhibit C and 
Exhibit D of the Preliminary Hydrology Study): 

 Off-site Area “A” – Off-site Area A (30.79 acres) is the area tributary to the flow-by structure 
located within Basin A1, and discharges into Culvert B1. Off-site Area A was analyzed for 
the 100-year storm events only. 

 Off-site Area “B” – Off-site Area B (73.03 acres) is tributary to the flow-by structure located 
in Basin A2, and discharges into Culvert B1. Off-site Area B was analyzed for the 100-year 
storm events only. 

 On-site Area “A1” – On-site Area A1 (17.86 acres for the 100-year storm event and 25.15 
acres for the Water Quality Area and 2-year, 24-hour storm event) is tributary to Basin A1. 
The areas differ between the 100-year and 2-year storm events due to the low-flow storm 
drain systems incorporated at Node 118 and node 121.  These systems would be designed to 
by-pass the low-flows up to the 2-year, 24-hour storm duration so that the flows would not 
enter the off-site storm drain system, and rather be collected by the on-site systems that 
discharge the entire flow rate directly into Basin A. This would ensure that the entire on-site 
area is treated for water quality purposes and mitigated for the HCOCs. 

 On-site Area “A2” - On-site Area A2 (23.24 acres for the 100-year storm event and 29.70 
acres for the Water Quality Area and 2-year, 24-hour storm event) is tributary to Basin A2.  
The areas differ between the 100-year and 2-year storm events due to the low-flow storm 
drain systems incorporated at Node 145 and node 148 (see Figure IX-1).  These systems 
would be designed to by-pass the low-flows up to the 2-year, 24-hour storm duration so that 
the flows would not enter the off-site storm drain system, and rather be collected by the on-
site systems that discharge the entire flow rate directly into Basin A2. This would ensure that 
the entire on-site area is treated for water quality purposes and mitigated for the HCOCs. 

 On-site Area “B” – On-site Area B is the area tributary to Basin B (15.65 acres), and includes 
the total rational method Area B watershed.  This area was used for the water quality analysis 
for Basin B and for the 2-year, 24-hour unit hydrograph analysis for Basin B.  The area for 
the water quality, 2-year, 24-hour unit hydrograph and the 100-year unit hydrograph are the 
same. 

The unit hydrograph hydrology maps for the 100-year storm events and the 2-year, 24-hour storm 
duration have been included as Exhibits C and D, respectively, of the Preliminary Hydrology 
Study.  The 100-year unit hydrograph calculations have been included in Appendix D of the 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-102 ESA PCR 
Initial Study January 2017 

Preliminary Hydrology Study, while the pre-Project and post-Project 2-year, 24-hour unit 
hydrograph calculations have been included in Appendix C of the Preliminary Hydrology Study. 

HEC-RAS Analyses 

HEC-RAS analyses were performed for the existing condition flow rates and the post-Project 
condition flow rates to determine the flooding limits for both conditions.  Two streams were 
identified in the HEC-RAS analysis, which are depicted in Exhibits K and L in the Preliminary 
Hydrology Study, and have been designated as the Main Channel and the Westerly Channel.  The 
Main Channel collects flows from Culverts B1 and C1, and the Westerly Channel collects flows 
from A1.   

Existing Condition Results 

The existing condition HEC-RAS modeled the streams to four sections upstream of Ironwood 
Avenue to a point where flows enter a culvert at Darlene Drive.  The flows were then modeled 
through the culverts traversing Ironwood Avenue.  Based upon the HEC-RAS results, the flows 
would overtop the roadway at Culvert B1 (with 111.1 cubic feet per second [cfs] overtopping the 
roadway and the remaining 131.3 cfs passing through Culvert B1). 

The flows would also overtop the roadway at the culvert crossing Walfred Way (with 149.5 cfs 
overtopping the roadway and the remaining 167.9 cfs passing through the culvert).  Therefore the 
capacity for Culvert B1 is 131.3 cfs, and would be utilized as the maximum allowable flow rate 
that can be discharged from the Project site into Culvert B1. 

The culvert crossing Lantz Lane does not have capacity to convey the tributary flow of 87.2 cfs. 
Based upon iterations with the HEC-RAS analyses, a total of 46.0 cfs can be conveyed through 
the culvert, and 41.2 cfs overtops Lantz Lane and is conveyed southerly within Lantz Lane. 

The existing condition HEC-RAS flood plain has been delineated on Exhibit K of the Preliminary 
Hydrology Study, and the existing condition HEC-RAS calculations has been included in 
Appendix H of the study. 

Post-Project Condition Results 

The post-Project condition HEC-RAS modeled the streams from Ironwood Avenue to a point 
where flows enter a culvert at Darlene Drive.  The starting flow rates for the post-Project 
condition are equal to the flows discharging from Culverts A1 and B1.  A detailed discussion for 
the post-Project flow rates used in the HEC-RAS analyses has been provided in Section VI of the 
Preliminary Hydrology Study. 

Based upon the HEC-RAS results, the flows at Walfred Lane would overtop the roadway, with 
1.1 cfs overtopping the roadway and the remaining 150.5 cfs passing through the culvert. 

The HEC-RAS results indicate that flows would break out at the culvert crossing Lantz Lane, as 
also determined in the existing condition HEC-RAS.  The flow rate was decreased from 87.2 cfs 
until the flows no longer overtopped the roadway.  The flow rate that would be conveyed through 
the culvert and not overtop the roadway is 46.0 cfs, and the remaining 41.2 cfs would be 
conveyed southerly down Lantz Lane. 
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Ironwood Village Project

Figure IX-2
Proposed On-Site Hydrology Map

SOURCE: JLC Engineering & Consulting, Inc., 2016
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Ironwood Village Project

Figure IX-3
Proposed Off-Site Hydrology Map

SOURCE: JLC Engineering & Consulting, Inc., 2016
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-105 ESA PCR 
Initial Study January 2017 

The HEC-RAS calculations have been included in Appendix H of the Preliminary Hydrology 
Study and the flood plain delineation has been shown on Exhibit L of the report. 

Existing Flooding Analysis 

An existing condition rational method hydrology was performed for the area tributary to the 
natural streams upstream and downstream of Ironwood Avenue.  Currently, as shown in Figure 
IX-1 above, there are three culverts crossing Ironwood Avenue, designated as Culvert A1 (the 
westerly 42-inch CMP Culvert), Culvert B1 (the easterly 42-inch CMP Culver) and Culvert C1 
(the easterly 24-inch CMP Culvert).  Figure IX-4, Flow Rate Analyses, below, summarizes the 
flow rate analyses, and the following paragraphs provide detailed descriptions of the analyses. 

Point 1 is located at the intersection of Ironwood Avenue and Nason Street. The existing 
condition flow rate is 89.7 cfs per the existing condition rational method calculations at node 104 
to 108 (see Figure IX-1 above).  Capacity calculations were performed for the north and south 
sides of Ironwood Avenue to determine the amount of flow that would be conveyed to the east 
within Ironwood Avenue.  The north side of Ironwood Avenue would discharge into the natural 
stream tributary to Culvert A1, and has a capacity of 33.6 cfs.  The south side of Ironwood 
Avenue would discharge at the low-point on the south side of Culvert B1, and has a capacity of 
21.6 cfs.  The remaining 34.5 cfs, which overtops the Ironwood Avenue Centerline, would be 
conveyed in a southerly direction along Nason Street. 

Point 2 is the upstream end of Culvert A1, and has a flow rate of 75.8 cfs. This flow rate was 
determined by taking the existing condition flow rate from the rational method calculations at 
nodes 107 to 108 of 42.2 cfs, and adding the 33.6 cfs from the north side of Ironwood Avenue. 
This flow rate would be conveyed to the south side of Ironwood, as the capacity of Culvert A1 
based upon the nomographs is 78.0 cfs.  

Point 3 is located downstream of Culvert A1, and has a flow rate equal to the existing condition 
flow rate at nodes 109-215 of 142.1 cfs, minus the 21.6 cfs conveyed easterly in the southerly half 
of Ironwood Avenue to the low-point on Ironwood Avenue and minus the 33.4 cfs splitting to the 
south along Nason Street, for a total flow rate within this channel of 87.2 cfs. 

Point 4 is located downstream of the culvert crossing Lantz Lane.  Based upon iterations with the 
HEC-RAS model, a total of 46.0 cfs can be conveyed through the culvert, and the remaining 41.2 
cfs would overtop and split to the south along Lantz Lane. 

Point 5 is the upstream point of Cuvert B1 which has a tributary flow rate of 241.6 cfs per the 
existing condition rational method calculations at Node 212 (see Figure IX-1).  However, Culvert 
B1 has a capacity of 131.3 cfs per the HEC-RAS calculations, therefore the remaining flows 
would overtop the roadway.  Since Ironwood Avenue is a low point at the Culvert B1 crossing, 
all flows overtopping Ironwood Avenue would enter the stream downstream of Culvert B1.  

Point 6 is the upstream point of Culvert C1, which has an existing condition flow rate of 39.2 cfs 
at node 303.  The capacity of Culvert C1 based upon the nomograph is 40.0 cfs, therefore all 39.2 
cfs would be conveyed through the culvert. Both Culverts B1 and C1 are tributary to Point 7. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-106 ESA PCR 
Initial Study January 2017 

The flow rate at Point 7, which is the location upstream of the culvert crossing Walfred Way, was 
determined by taking the flow rate from the existing condition rational method calculations at 
node 214 of 295.8 cfs (which is the confluence point for Culvert B1 and C1 flows), and adding 
the flows from the south side of Ironwood Avenue of 21.6 cfs, resulting in a total tributary flow 
rate of 317.4 cfs.  

This flow rate is conveyed to Point 8, which is downstream of the culvert crossing Walfred Way.  
Based upon the HEC-RAS analyses, the flows at this culvert would overtop the roadway, 
however, the roadway incorporates a low point at this location, and therefore all flows would 
continue to the south side of the culvert crossing. 

Point 9 is the location where Point 4 and Point 8 flows confluence.  The flow rate at this location 
was determined by taking the existing condition flow rate at node 216 of 489.0 cfs, and 
subtracting the 33.4 cfs that splits southerly along Nason Avenue and the 41.2 cfs that splits 
southerly along Lantz Lane, resulting in a total flow rate of 414.5 cfs at Point 9. 

These flow rates were utilized in the HEC-RAS analyses for the existing condition, which is 
discussed in the HEC-RAS section below.  The normal depth calculations for the street capacities 
of Ironwood Avenue have been included in Appendix I of the Preliminary Hydrology Study. 

Post-Project Condition Flow Rate and Mitigation Analyses 

Since the post-Project condition would implement basins and flow-by structures to mitigate 
runoff, unit hydrograph calculations were required in order to appropriately size the basins.  The 
rational method calculations are utilized for the sizing of storm drain and for the HEC-RAS flood 
plain analyses. 

Based upon the HEC-RAS analyses for the existing condition, the post-Project condition sends 
75.8 cfs through Culvert A1, which is the existing condition flow rate for Culvert A1 and Culvert 
B1 can convey a total of 131.3 cfs.  These flow rates are based upon the rational method 
hydrology analyses.  In order to determine the rational method flow rate for each storm drain 
discharging from the splitter structure, the ratio of the two peak flow rates to each basin was 
determined.  The 67.5 cfs tributary to the splitter structure within Basin A1 is 31.4% of the total 
flow rate tributary to Culvert B1 (67.5 cfs ÷ 215.3 cfs).  The Basin A2 splitter structure has 68.6% 
of the total tributary flow rate.  Therefore, each basin would contribute this percentage of the 
allowable flow rate.  Basin A1 would discharge 31.4% of the allowable flow rate tributary to 
Culvert B1 and Basin A2 would discharge 68.6% of the allowable flow rate tributary to Culvert 
B1, resulting in 41.2 cfs for Basin A1 and 90.1 cfs for Basin A2. 

Off-site Area E has a total flow rate at node 505 of 91.5 cfs in the post-Project condition.  Since 
Culvert A1 has an existing condition flow rate of 75.8 cfs, a structure would be designed at Node 
505 such that 75.8 cfs would enter the storm drain system and the remaining 15.7 cfs would 
overtop to inlets provided at the intersection of Nason Street and Ironwood Avenue. 
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Ironwood Village Project

Figure IX-4
Flow Rate Analyses

SOURCE: JLC Engineering & Consulting, Inc., 2016
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-109 ESA PCR 
Initial Study January 2017 

Culvert B1 (Basins A2 an A1) has a total 100-year rational method tributary flow rate of 67.5 cfs 
from Off-site Area A at node 122 and 147.8 cfs from Off-site Area B at node 149, for a total 
tributary flow rate of 215.3 cfs, which is greater than the 131.3 cfs allowable for Culvert B1.  
Therefore, two flow-by structures would be required within Basins A1 and A2 to allow a limited 
amount of flow to bypass, and the remaining flow and volume to overtop into the basins.  To 
determine the volume required to be stored in order to mitigate the flows, unit hydrograph 
calculations were required.  In order to more appropriately compare the unit hydrograph flow 
rates and the rational method flow rates for the area, the ratio of the allowable rational method 
flow rate out (131.3 cfs) compared to the inflow rational method flow rate (215.3 cfs) was 
determined, and is equal to 61.0%.  This percentage was multiplied by the peak unit hydrograph 
flow rates for the 100-year, 1-hour storm duration to determine the equivalent allowable flow rate 
to by-pass for the unit hydrograph calculations.  The 100-year, 1-hour unit hydrograph for off-site 
area A resulted in a peak flow rate of 74.7 cfs and off-site area B resulted in a peak flow rate of 
159.9 cfs.  Taking 61.0% of these flows results in 45.6 cfs allowable to discharge from Basin A1, 
and 97.5 cfs to discharge from Basin A2.  When comparing these allowable flow rates to the 
different durations for the 100-year storm event, the 1-hour storm duration for Basin A1 and the 
1-hour and 3-hour durations for Basin A2 would require storage within Basins. 

In order to determine the volume required to be stored for the applicable durations, corresponding 
flow rates were found within the unit hydrograph calculations on the rising and recess limbs of 
the hydrograph.  The corresponding volumes for these flow rates were subtracted to obtain the 
volume that must overtop the splitter structure and be stored within the basin. The following 
tables summarizes the results: 

Basin A1 – Area A1 Off-site Unit Hydrograph 

100-Year, 1-
hour Flow 
Rate 

Maximum Allowable 
Flow Rate 

Corresponding Flow Rates 
on limbs of hydrograph 

Corresponding 
Volumes 

Volume Required to 
Be Retained 

74.7 cfs 45.6 cfs 
31.08 cfs 1.0008 ac-ft 

1.3661 ac-ft 
27.49 cfs 2.3669 ac-ft 

 

Basin A2 – Area A2 Off-site Unit Hydrograph 

100-Year, 1-
hour Flow 
Rate 

Maximum Allowable 
Flow Rate 

Corresponding Flow Rates 
on limbs of hydrograph 

Corresponding 
Volumes 

Volume Required to 
Be Retained 

159.9 cfs 97.5 cfs 
66.16 cfs 2.0783 ac-ft 

3.1096 ac-ft 
69.92 cfs 5.1879 ac-ft 

 

100-Year, 3-
hour Flow 
Rate 

Maximum Allowable 
Flow Rate 

Corresponding Flow Rates 
on limbs of hydrograph 

Corresponding 
Volumes 

Volume Required to 
Be Retained 

98.6 cfs 97.5 cfs 
89.63 cfs 5.3343 ac-ft 

1.2671 ac-ft 
85.37 cfs 6.6014 ac-ft 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-110 ESA PCR 
Initial Study January 2017 

These additional volumes would be stored within the basin.  A discussion and summary Table of 
the basin volumes and outflows has been provided in the following paragraphs. 

Basin A1 (Unit Hydrograph Summary) 

 100-Year Storm Events 

1-Hour 3-Hour 6-Hour 24-Hour 

On-site Flow Rate 41.6 cfs 25.5 cfs 21.8 cfs 8.1 cfs 

Off-site Flow Rate 74.7 cfs 44.0 cfs 34.4 cfs 16.2 cfs 

Allowable Off-site Flow-By 45.6 cfs 45.6 cfs 45.6 cfs 45.6 cfs 

On-site Volume Generated 1.3901 ac-ft 1.8294 ac-ft 2.2213 ac-ft 3.9417 ac-ft 

Off-site Volume Generated 2.6284 ac-ft 3.5390 ac-ft 3.828 ac-ft 6.3263 ac-ft 

Basin Storage Volume 3.0960 ac-ft 3.0960 ac-ft 3.0960 ac-ft 3.0960 ac-ft 

On-site Volume Retained 1 1.3901 ac-ft 1.8294 ac-ft 2.2213 ac-ft 3.0960 ac-ft 

Off-site Volume Retained 2 1.3661 ac-ft 0 ac-ft 0 ac-ft 0 ac-ft 

Total Volume Retained 2.7892 ac-ft 1.8294 ac-ft 2.2213 ac-ft 3.0960 ac-ft 

Maximum Basin Outflow 3 45.6 cfs 44.0 cfs 34.4 cfs 21.7 cfs 

 
Notes: 
 
1 – The onsite volume retained equals the total onsite volume generated, with the exception of the 24-hour storm duration.  This 

duration resulted in a larger volume than available to store within the basin, therefore a corresponding flow rate was calculated on 
the recess limb of the hydrograph where the calculations reached 3.0960 ac-ft of volume generated, equaling 5.53 cfs of outflow.   

2 – The offsite Volume retained for the basin was determined in the previous summary tables by taking the delta volume difference 
between the rising a recess limbs of the hydrograph where approximately 45.6 cfs occurs.  The 3-hour, 6-hour and 24-hour 
durations have peak flows less than the 45.6 cfs allowable, therefore the entire flow rates for these durations will flow-by. 

3 – The maximum basin outflow equals the maximum flow-by for the 1-hour storm duration, the peak flow rate for the offsite 3-hour 
and 6-hour storm duration, and the peak offsite flow rate plus the Basin A1 onsite outflow of 5.5 cfs, which is discussed in detail in 
the following paragraphs.  

 

 

Since the on-site 24-hour storm duration volume generates more volume than the proposed basin 
can store, the corresponding flow rate that would discharge from the basin had to be determined.  
The basin storage volume is 3.096 ac-ft.  The On-site Area A1 unit hydrograph calculations for 
the 100-year, 24-hour storm duration have a flow rate of 5.5 cfs at a volume of 3.0646 ac-ft, 
which is the closest volume to the basin volume without going over.  Therefore this is the 
maximum flow rate that would discharge from the basin for the 100-year, 24-hour storm duration 
from the on-site area is 5.5 cfs.  Adding this to the flow-by for the 100-year, 24-hour storm 
duration for the off-site area of 16.2 cfs results in a total outflow for the 24-hour storm duration of 
21.7 cfs. 

Basin A2 and Basin B (Unit Hydrograph Summary) 

 100-Year Storm Events 

1-Hour 3-Hour 6-Hour 24-Hour 

On-site Flow Rate 4 96.7 cfs 56.5 cfs 48.4 cfs 17.7 cfs 

Off-site Flow Rate 159.9 cfs 98.6 cfs 82.6 cfs 36.0 cfs 

Allowable Off-site Flow-By 97.5 cfs 97.5 cfs 97.5 cfs 97.5 cfs 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-111 ESA PCR 
Initial Study January 2017 

 100-Year Storm Events 

1-Hour 3-Hour 6-Hour 24-Hour 

On-site Volume Generated 4 3.0274 ac-ft 3.9614 ac-ft 4.7718 ac-ft 8.4048 ac-ft 

Off-site Volume Generated 6.0253 ac-ft 7.7868 ac-ft 8.0310 ac-ft 12.9052 ac-ft 

Basin Storage Volume 7.9900 ac-ft 7.9900 ac-ft 7.9900 ac-ft` 7.9900 ac-ft 

On-site Volume Retained 1 3.0274 ac-ft 3.9614 ac-ft 4.7718 ac-ft 7.9900 ac-ft 

Off-site Volume Retained 2 3.1096 ac-ft 1.2671 ac-ft 0 ac-ft 0 ac-ft 

Total Volume Retained 6.1370 ac-ft 5.2285 ac-ft 4.7718 ac-ft 7.9900 ac-ft 

Maximum Basin Outflow 3 97.5 cfs 97.5 cfs 82.6 cfs 38.9 cfs 

 
Notes: 
 
1 – The onsite volume retained equals the total onsite volume generated, with the exception of the 24-hour storm duration.  This duration resulted 

in a larger volume than available to store within the basin, therefore a corresponding flow rate was calculated on the recess limb of the 
hydrograph where the calculations reached 7.9900 ac-ft of volume generated, equaling 2.9 cfs of outflow.  A detailed discussion on this is 
provided in the following paragraphs.  

2 – The offsite volume retained for the basin was determined in the previous summary tables by taking the delta volume difference between the 
rising and recess limbs of the hydrograph where approximately 97.5 cfs occurs.  The 6-hour and 24-hour durations have peak flows less than 
the 97.5 cfs allowable, therefore the entire flow rates for these durations will flow-by. 

3 – The maximum basin outflow equals the maximum flow-by for the 1-hour and 3-hour storm durations, the peak flow rate for the 6-hour storm 
duration, and the peak offsite flow rate plus the Basin A2 and Basin B onsite outflow of 2.9 cfs, which is discussed in detail in the following 
paragraphs.  

4 – The onsite flow rate and volume is equal to the summation of On-site Area A1 and On-site Area B flow rates and volumes.  
 

 

Since the on-site 24-hour storm duration volume generates more volume than the proposed basin 
can store, the corresponding flow rate that would discharge from the basin had to be determined.  
The basin storage volume is 7.9900 ac-ft, and the summation of the volumes generated from both 
on-site Area A2 and B is 8.4048 ac-ft, resulting in a net excess volume of 0.4148 cfs.  Since this 
basin has two tributary unit hydrographs that would equalize, this value was divided by two 
(equaling 0.2074 ac-ft) and subtracted from each on-site 100-year, 24-hour storm duration unit 
hydrograph total generated volume, which was 4.8091 ac-ft for Basin A2 and 3.1809 ac-ft for 
Basin B.  The corresponding flow rates at these volumes for each hydrograph was utilized as the 
peak flow rate for the on-site areas that would leave the basins, 0.8 cfs and 2.1 cfs, respectively, 
totaling 2.9 cfs that would discharge into Culvert B1 from the on-site areas.  Adding this to the 
100-year, 24-hour peak flow rate for the off-site area results in a total flow rate of 38.9 cfs 
discharging into Culvert B1 for the 100-year, 24-hour storm duration. 

At Point 1, the post-Project condition flow rate is 91.5 cfs per the post-Project rational method 
hydrology calculations at node 509 (see Exhibit B). A pipe and inlet would be designed to 
intercept 75.8 cfs of this flow rate, and discharge into Culvert A1.  This would ensure that flows 
discharging from Culvert A1 would not exceed the pre-Project flow rates in the post-Project 
condition.  The remaining 15.7 cfs would be intercepted on the north side and south sides of 
Ironwood Avenue on Nason Street, in addition to 1.6 cfs that is generated from Area E5.  A 
special system would be constructed so that the flows intercepted by these catch basins would be 
allowed to bubble out of a parkway drain within Nason Street south of Ironwood Avenue. 

There would be no flows at Point 2 entering the culvert system, since the maximum allowable 
flow for Culvert A1 would be collected at Nason Street and Ironwood Avenue via the proposed 
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storm drain connecting to Culvert A1. Points 3 and 4 would have the same flow rates in the post-
Project condition since the same flow rate would be discharging from Culvert A1. 

Point 5 would collect the off-site flows from Area A and B. Area A has a 100-year, 1-hour flow 
rate of 41.2 cfs leaving the splitter structure within Basin A1, and Area B has a 100-year, 1-hour 
flow rate of 90.1 cfs leaving the splitter structure within Basin A2, which is a total of 131.3 cfs.  It 
should be noted that the storm drain system collecting the flows from Off-site Area A also 
collects a portion of the on-site areas 100-year flow rate.  The storm drain would convey the 
flows to a structure at Basin A1 in which 41.2 cfs would bypass to Culvert B1, and the remaining 
100-year flows would overtop into Basin A1.  It should also be noted that during the preliminary 
stages, no flows would be sent to Culvert C1.  Should this culvert be required during final 
engineering, no more than 39.2 cfs would be tributary to this culvert, which is the existing 
condition tributary flow rate. 

By sending a total flow rate of 75.8 cfs to Culvert A1, 131.3 cfs to Culvert B1, and nothing to 
Culvert C1, the flows leaving TTM 37001 would be less than the pre-Project condition and 
therefore improve the existing flooding downstream of Ironwood Avenue. 

Based upon the analyses, Point 7 would have a post-Project flow rate of 151.6 cfs, which was 
determined by taking the 131.3 cfs discharging form Culvert B1, and adding 20.3 cfs generate by 
the existing Area B12 (node 214 to 215). This flow rate is conveyed to Point 8. 

Point 9 has a post-Project flow rate of 256.5 cfs, which is the sum of the 151.6 cfs from Point 7, 
the 46.0 cfs from Point 4, and the existing condition flow rate for Area B13 (node 215 to 216) of 
58.9 cfs. 

These flow rates were utilized in the Post-Project Condition HEC-RAS analyses discussed 
previously.  Summary tables for the increased runoff mitigation analyses have been provided in 
Appendix G of the Preliminary Hydrology Study. 

Hydraulic Analysis 

The proposed Project consists of subsurface storm drain systems and detention basins, as 
illustrated below in Figure IX-5, Proposed Drainage Facilities Map.  The facilities would be 
utilized to flood protect the Project site, treat on-site flows for water quality purposes, and 
mitigate flows for increased runoff/address the HCOCs.  During the preliminary stages, the storm 
drain systems were sized using normal depth. 

The sizing of the preliminary storm drain systems utilized a minimum 1% slope, since this is the 
minimum slope of the in-tract streets.  The off-site storm drain system Line A1 utilized a 
minimum slope of 1.5% due to the steepness of the terrain.  The off-site systems utilized the 
adjacent roadway slope where applicable, and a 1%-2% slope in other locations. 
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Ironwood Village Project

Figure IX-5
Proposed Drainage Facilities Map

SOURCE: JLC Engineering & Consulting, Inc., 2016
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In order to collect off-site flows tributary to the westerly Project boundary, a trapezoidal channel 
would be constructed adjacent to Nason Street north of Ironwood Avenue.  This channel would 
collect the off-site flows, and discharge 75.8 cfs into Line A1.  The remaining flows would be 
collected within one of two inlets provided at the intersection of Nason Street and Ironwood 
Avenue.  The flows would be conveyed across Ironwood Avenue, and would bubble out of a 
proposed catch basin and 12-inch low-flow drain connected to a parkway drain.  This modified 
design was provided at the request of the City of Moreno Valley to alleviate flooding at the 
intersection of Ironwood Avenue and Nason Street.  Details for this design would be provided 
during final engineering. 

Due to the requirement to provide a minimum 12-foot dry travel lane within the private streets for 
the 100-year storm event per the City of Moreno Valley Design Policy, Standard Plan MVSI-
160A-0, catch basins were required in excess of those provided to meet the typical street flooding 
design criteria of: 

 10-year storm flows contained within the top-of-curb elevation  

 100-year storm flows contained within the right-of-way elevation  

Since the hydrology calculations were based upon the 100-year storm event being contained 
within the top of curb elevation (which is the right-of-way), additional yield calculations and 
street capacity calculations were performed to determine the limits of storm drain in order to 
provide the 12-foot dry lane on-site.  Figure IX-5, above, delineates the areas and summarizes the 
yield calculations.  A spreadsheet has also been provided in Appendix J of the Preliminary 
Hydrology Study that summaries the yield calculations. 

Water Quality and Hydrologic Conditions of Concern 

The Project site would utilize three extended detention basins to treat for water quality purposes 
and to address the Hydrologic Conditions of Concern (“HCOCs”) and increased runoff 
mitigation. 

The required water quality volume was determined by using the Santa Ana Watershed BMP 
Design Volume Spreadsheets.  The effective impervious fraction utilized the impervious area 
determined by the rational method calculations for the on-site area, and multiplied the impervious 
fraction by 1.0 and the pervious fraction by 0.1 (which corresponds to landscaped area per the 
LID manual).  The results are 0.55 effective impervious fraction for Area A1, 0.55 effective 
impervious fraction for Area A2, and 0.486 for Area B.  Area B resulted in a slightly lower value 
due to the tributary open space area from the north easterly Project boundary. 

The water quality volume, per the LID Manual, must be stored within a depth equal to or less 
than six inches above the surface of the soil media (which includes the voids within the soil 
media and gravel layer).  The table below provides the required water quality volume and the 
volume provided within six inches of depth above the soil media: 
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Area Water Quality Volume Volume Provided with 6 Inches Above Soil Media 

A1 23,805 ft3/s 45,932 ft3/s 

A2 28,112 ft3/s 35,159 ft3/s 

B 13,140 ft3/s 50,949 ft3/s 

Areas A1 and A2 are greater than the maximum allowable tributary area of 25 acres, however, 
per meetings with the City of Moreno Valley, this additional area (0.15 acres for Area A1 and 4.7 
acres for Area A2) is acceptable. 

Pre-Project and Post-Project Unit hydrograph calculations were performed for the 2-year, 24-hour 
storm duration to determine the required storage volume to address the HCOCs.  During the 
preliminary stages, the required volume to address the HCOCs was determined by taking the 
entire 2-year, 24-hour volume and retaining the volume within the basins. During final 
engineering, the mitigation would be validated using basin routing calculations. The following 
tables summarize the unit hydrograph results: 

Area 
Pre-Project 2-Year, 24-Hour 
Volume 

Post-Project 2-Year, 24-Hour 
Volume 

Basin Volume Provided 

A1 0.4191 ac-ft 2.0957 ac-ft 3.0960 ac-ft 

A2 0.4950 ac-ft 2.4749 ac-ft 7.9900 ac-ft 1 

B 0.2608 ac-ft 1.1560 ac-ft 7.9900 ac-ft 1 

 
Notes: 
 
1 – Area A2 and B would be mitigated within Basins A2 and B, which would function together for addressing the hydrologic conditions 

of concern and increased runoff mitigation. The total 2-year, 24-hour volume to both basins from Areas A2 and B is 3.6309 ac-ft, 
and the basin has a total available volume of 7.9900 ac-ft, therefore the basins have sufficient volume to address the hydrologic 
conditions of concern. 

 

The water quality calculations and the hydrologic conditions of concern mitigation have been 
included in Appendix G of the Preliminary Hydrology Study. 

Hydrology and Drainage Conclusions 

Drainage analyses were prepared for the Project site in order to determine the pre-Project and 
post-Project conditions, the required storm drain infrastructure to flood protect the Project site, 
and the required mitigation measures for the Project site.  The following conclusions were 
derived from the hydrology and hydraulic results: 

2. The proposed storm drain alignments would provide flood protection to the Project site for 
the 100-year storm events as well as provide a minimum 12-foot dry lane within the local 
streets during the 100-year storm event. 

3. The proposed extended detention basins would adequately treat for water quality purposes 
and mitigate the 2-year, 24-hour storm duration post-Project condition to pre-Project levels. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-117 ESA PCR 
Initial Study January 2017 

4. The Project would discharge flows equal to the existing culvert capacities or existing 
tributary flow rates, whichever is less, for the 100-year storm event.  During final 
engineering, detailed basin routing calculations would be performed to validate the basin and 
flow-by structure designs. 

5. The Project site would not adversely impact downstream properties by mitigating increased 
flows to less than or equal to pre-Project levels. 

Would the Project: 

a. Violate any water quality standards or waste discharge requirements? 

Less Than Significant Impact.  During construction, the Project would be required to implement 
an approved Stormwater Pollution Prevention Plan (SWPPP) throughout all grading and building 
activities in accordance with the requirements of the National Pollutant Discharge Elimination 
System (NPDES) General Construction Permit.  The SWPPP would prescribe various stormwater 
Best Management Practices (“BMPs”) to be implemented on and around the Project site that 
would minimize the potential for adverse water quality impacts to downstream receiving water 
bodies.  Given implementation of a Project-specific SWPPP during construction activities, as 
required by the City and the Santa Ana Regional Water Quality Control Board (RWQCB), 
Project-related construction activities would not violate any water quality standards or waste 
discharge requirements of the RWQCB and water quality-related impacts in this regard would be 
less than significant. 

With regard to long-term operations, as discussed above, the proposed Project would be required 
to implement an approved WQMP that requires various stormwater features, most notably the 
proposed on-site detention basins, which are designed to address both hydrology/flooding and 
water quality issues.  The proposed on-site stormwater facilities illustrated above in Figure IX-5 
include catch basins, local storm drains, lateral drains, and Basins A1, A2, and B, all of which 
would be owned and maintained in perpetuity by the on-site Homeowners’ Association(s).  The 
Project-specific WQMP, which is included in Appendix G of this Initial Study, concludes that the 
provision of Basins A1, A2, and B, which are sized to accommodate stormwater flows from a 2-
year, 24-hour event, would mitigate any HCOCs regarding stormwater volumes affecting 
downstream drainage areas.  No HCOCs or other water quality-related issues are cited in the 
WQMP, and thus with implementation of the Project-specific WQMP, as approved by the City 
and/or the RWQCB, the Project would not violate any water quality standards or waste discharge 
requirements and water quality-related impacts in this regard would be less than significant. 

b. Substantially deplete groundwater supplies or interfere substantially with groundwater 
recharge such that there would be a net deficit in aquifer volume or a lowering of the local 
groundwater table level (e.g., the production rate of pre-existing nearby wells would drop to 
a level which would not support existing land uses or planned land uses for which permits 
have been granted)? 

Less Than Significant Impact.  As discussed in the Phase I Environmental Site Assessment 
(ESA) prepared for the Project, and included as Appendix F of this Initial Study, the California 
Department of Water Resources Water Data Library website does not indicate the presence of 
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water supply wells located on the subject property (Township 02 South, Range 03 West, Section 
34); however, two wells were indicated within one-mile of the subject property. Data indicated 
depth to groundwater in Well No. EMWD12003, located approximately three-quarter miles 
northeast, was 239 feet as measured in 2014.  Data from the second nearby well, state Well No. 
002S03W34C001S, located approximately eight-tenths of a mile north-northwest, indicated depth 
to groundwater was 240 feet, as measured in 2014.  Based on these considerations, groundwater 
is neither expected to be encountered during construction, nor have a detrimental effect on the 
Project.  Therefore, construction activities would not substantially deplete groundwater supplies 
or interfere with groundwater recharge. 

No known aquifer conditions exist on the Project site or in the surrounding area which could be 
intercepted by excavation or development of the Project.  The Project would not install any 
groundwater wells or otherwise directly withdraw groundwater.  As discussed further below in 
Section XVII, Utilities and Service Systems, of this Initial Study, the Project would connect to the 
existing water supply system owned and operated by Eastern Municipal Water District 
(“EMWD”), which serves the Project site and surrounding areas.  While the EMWD receives 
some its supply from groundwater, a significant portion of the water supply is imported water 
from the Metropolitan Water District (“MWD”).  Under normal operation, the Project would use 
approximately 41,268 gpd, or 15,062,820 gallons per year (approximately 46 AFY) when fully 
occupied.  The proposed water usage would be negligible in comparison to the overall water 
service provided by the EMWD and would not result in significant impacts from depletion of 
groundwater supplies.  Compliance with water conservation measures such as those required by 
Titles 20 and 24 of the California Administrative Code and the City of Moreno Valley Energy 
Efficiency and Climate Action Strategy would help to reduce this projected water demand.  
Further, the Project does not propose to extract groundwater and therefore would not deplete 
groundwater supplies.  As such, construction and operation of the Project would not substantially 
deplete groundwater supplies or result in a substantial net deficit in the aquifer volume or 
lowering of the local groundwater table.  Thus, less than significant impacts would occur in this 
regard.   

c. Substantially alter the existing drainage pattern of the site or area, including through 
the alteration of the course of a stream or river, in a manner which would result in 
substantial erosion or siltation on- or off-site? 

Less Than Significant Impact.  As noted above, Project construction activities would be 
required to implement a Project-specific SWPPP, which addresses, among other issues, 
temporary erosion and sedimentation effects.  As such, with implementation of an approved 
SWPPP for the Project, construction-related erosion and sedimentation impacts would be less 
than significant.  In addition, the Project would permanently modify the existing drainage pattern 
of the Project site and surrounding area through development of a residential subdivision on the 
property.  However, as discussed in detail above under Preliminary Hydrology Study Summary, 
the Project has been designed to include various on- and off-site stormwater facilities, most 
notably the on-site extended detention basins (Basins A1, A2, and B), which would retain 
stormwater flows for an extended period of time and also limit stormwater flows leaving the 
Project site to pre-Project levels.  The proposed on- and off-site stormwater improvements and 
detention basins depicted above in Figure IX-5, which are required as part of the Project’s 
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WQMP, would effectively preclude the potential for the Project to result in increased on- or off-
site erosion or sedimentation during long-term Project operation.  Thus, with implementation of 
the Project-specific WQMP, operation of the Project would not result in substantial erosion or 
siltation on- or off-site and impacts in this regard would be less than significant. 

d. Substantially alter the existing drainage pattern of the site or area, including through 
the alteration of the course of a stream or river, or substantially increase the rate or amount 
of surface runoff in a manner which would result in flooding on- or off site? 

Less Than Significant Impact.  As discussed in Response IX.c., above, the Project would 
implement a Project-specific WQMP that requires construction of on-site extended detention 
basins to limit the volume and rate of stormwater flows leaving the Project site to pre-Project 
conditions.  Thus, with implementation of the Project-specific WQMP, the amount of stormwater 
generated on-site or otherwise flowing from the site to downstream areas, most notably the 
residential neighborhood immediately south of the Project site across Ironwood Avenue, would 
not be increased relative to existing conditions.  As such, implementation of the proposed Project 
and associated WQMP would not increase the rate or amount of surface runoff in a manner which 
would result in flooding on- or off site, and impacts would be less than significant. 

e. Create or contribute runoff water which would exceed the capacity of existing or 
planned stormwater drainage systems or provide substantial additional sources of polluted 
runoff? 

Less Than Significant Impact.  As discussed previously, the Project would implement a Project-
specific WQMP and construct various stormwater facilities as shown in Figure IX-5 above that 
have been designed and sized to meet or exceed projected stormwater volumes during major 
storm events.  The Project’s detention basins would retain all stormwater in excess of existing 
flow volumes on-site and drain the excess volume into the City’s storm drain system at a steady 
rate in a manner that does not exceed the capacity of these off-site facilities.  Thus, the Project 
would not have the potential to exceed the capacity of existing or planned stormwater drainage 
systems.  The proposed Project would involve the development of a single-family residential 
neighborhood on a currently vacant, undeveloped site, and thus the proposed development would 
not include land uses that would be expected to generate substantial pollutants that could 
potentially affect stormwater quality.  Further, as noted above, the Project-specific WQMP would 
be implemented throughout Project operation and therefore would minimize the potential for the 
Project to generate substantial additional sources of polluted runoff.  Therefore, impacts in this 
regard would be less than significant. 

f. Otherwise substantially degrade water quality? 

Less Than Significant Impact.  The Project would not generate substantial pollutant volumes 
based on the nature of single-family residential developments and the lack of any known on-site 
hazardous materials conditions that could potentially result in increase pollutant loads in 
stormwater flows leaving the site.  In addition, the Project would implement an approved WQMP 
and maintain required BMPs, including the on-site detention basins and other facilities, in 
perpetuity in order to ensure that the proposed development does not adversely affect water 
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quality in stormwater runoff.  As such, the Project would have little potential to otherwise 
substantially degrade water quality and impacts would be less than significant. 

g. Place housing within a 100-year flood hazard area as mapped on federal Flood Hazard 
Boundary or Flood Insurance Rate Map or other flood hazard delineation map? 

No Impact.  According to the Federal Emergency Management Agency (FEMA) National Flood 
Hazard Map data15, the Project site is not located within the boundaries of a 100-year flood 
hazard area.  Thus, the development of housing within the Project site would not result in a flood 
risk for people or property within the Project boundaries.  As such, no impact would occur. 

h. Place within a 100-year flood hazard area structures which would impede or redirect 
flood flows? 

No Impact.  As noted above, the Project site is not located within the boundaries of a 100-year 
flood hazard area.  Thus, implementation of the proposed residential Project would not place 
structures which would impede or redirect flood flows within a 100-year flood hazard area.  As 
such, no impact would occur. 

i. Expose people or structures to a significant risk of loss, injury or death involving 
flooding, including flooding as a result of the failure of a levee or dam? 

No Impact.  The Project site is not located in an area subject to flooding, and there are no 
reservoirs, lakes, or other water bodies, nor any dams or levees upstream of the Project site that 
could potentially result in flooding at this location.  As such, the Project would not expose people 
or structures to a significant risk of loss, injury or death involving flooding, including flooding as 
a result of the failure of a levee or dam, and no impact would occur in this regard. 

j. Inundation by seiche, tsunami, or mudflow? 

No Impact.  A seiche is an oscillation of a body of water in an enclosed or semi-enclosed basin, 
such as a reservoir, harbor, lake, or storage tank.  A tsunami is a great sea wave, commonly 
referred to as a tidal wave, produced by a significant undersea disturbance such as tectonic 
displacement of the sea floor associated with large, shallow earthquakes.  Mudflows result from 
the downslope movement of soil and/or rock under the influence of gravity.  The Project site is 
not located in a coastal area or near any inland bodies of water, and thus there would be no 
potential for the Project to affect or be affected by seiches or tsunamis.   

As mentioned above in Section VII, Geology and Soils, of this Initial Study, the Project site is not 
located within an area identified as having a potential for mass slope instability such that sizeable 
landslides or mudflows could occur.  Despite the incidental rock fall hazards along the rock 
outcroppings in the northwest portion of the property, there are no known landslides near the 

                                                      
15 Federal Emergency Management Agency.  FEMA Flood Map Service Center, 
https://msc.fema.gov/portal. Panels 06065C0755G and 06065C0760G.  Accessed August 17, 
2016.     
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Project site, nor is the site in the path of any known or potential landslides.  Thus, no impact 
associated with inundation by seiche, tsunami, or mudflows would occur. 

X.  Land Use and Planning 

Would the Project: 

a. Physically divide an established community? 

No Impact.  The Project site is located on vacant land surrounded by existing single-family 
residential neighborhoods to the west and south and vacant land to the north and east.  The 
proposed single-family homes would be consistent with the existing land use pattern in the area 
and would be designed to be compatible with the surrounding land uses.  While the proposed 
Project would introduce new single-family residential uses to the currently undeveloped Project 
site, such development would be consistent with existing lower density residential development 
in the northern portion of the City of Moreno Valley and would be similar to future residential 
uses planned for surrounding parcels in the area.  Thus, the proposed Project would not physically 
divide an established community and no impact would occur in this regard. 

b. Conflict with applicable land use plan, policy or regulation of an agency with 
jurisdiction over the project (including, but not limited to the general plan, specific plan, 
coastal program, or zoning ordinance) adopted for the purpose of avoiding or mitigating an 
environmental effect? 

Less Than Significant Impact.  The City of Moreno Valley General Plan designates the Project 
site as Residential 2, which is intended for low density land uses with a maximum of two 
dwelling units per acre, while the site is zoned RA2 which also limits single-family development 
density to a maximum density of two units per acre.  As discussed in Attachment A, Project 
Description, of this Initial Study, the proposed Project would entail the construction of a new, 
181-unit single-family residential development on the currently undeveloped approximately 75-
acre Project site.  Lot sizes for the proposed single-family homes would range from a minimum 
of 7,200 square feet to over 17,200 square feet, with an average lot size of approximately 9,260 
square feet.  In order to accommodate the proposed density on the Project site, which is currently 
zoned RA2 with a density of up to two units per acre, the applicant is requesting a General Plan 
Amendment to change the land use designation from Residential 2 to a mix of Residential 3 and 
Residential 5 (see Figure A-3 in Attachment A, Project Description, of this Initial Study), and 
similarly, a change of zone from RA2 to R3 (single-family residential up to 3 units per acre) on 
the western portion of the Project site and R5 (single-family residential uses up to 5 units per 
acre) on the eastern portion of the site.  As such, the residential density would be lower on the 
western side of the Project site, to the west of a proposed open space and recreation corridor that 
would bisect the property in a north-south orientation, while higher density development would 
be located east of the of this corridor.  According to Chapter 9, Goals and Objectives, of the 
City’s 2006 General Plan, the primary purpose of areas designated Residential 3 is to provide a 
transition between rural and urban density development areas, and to provide for a suburban 
lifestyle on residential lots larger than those commonly found in suburban subdivisions (Policy 
2.2.6), while the primary purpose of areas designated Residential 5 is to provide for single-family 
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detached housing on standard sized suburban lots (Policy  2.2.7).  The shift in density on-site 
under the proposed Project is intended to serve a transition between existing lower density R1 
residential uses immediately to the west of the Project site across Nason Street and existing R2 
residential uses to the south and farther to the east across Moreno Beach Drive, as well as R2 or 
potentially higher density residential uses immediately to the east of the Project site, and thus 
would be consistent with the intent of Policies 2.2.6 and 2.2.7 as relates to providing single-
family residential uses that transition from lower density neighborhoods to higher density 
developments.      

The proposed Project is proposed to be implemented in accordance with the Ironwood Village 
Design Guidelines (Design Guidelines), which would serve as a guide for implementation of the 
residential development.  The Design Guidelines, which would be subject to review and approval 
by the City, would include site development regulations in order to provide cohesive design 
throughout the Ironwood Village Project, and would be consistent with Section 9.03.040 
(Residential site development standards) of the Moreno Valley Municipal Code (MVMC).  The 
Ironwood Village Project would conserve the northwestern hillside areas of the Project site and 
would not build any physical improvements in that area.  The proposed Project is designed to 
respect the existing topography, maintain rock outcroppings where feasible and provide a 
transition into the hillside areas.   

The land use and zoning designations for the site permit residential uses such as those proposed 
by the Project, albeit at a lower density.  As such, the Project would require approval of a The 
proposed single-family residences would be a maximum of two-stories and up to 35 feet in height 
relative to lot grade, which is consistent with the two-story, 35-foot height limit for single-family 
residential uses within the R3 and R5 zones per Section 9.03.040 of the MVMC.  Overall, by 
proposing 181 single-family residences and associated change of zone from R2 to R3 and R5 on 
the Project site, the Project would be consistent with the allowable uses set forth in the City’s 
general plan and zoning code and would provide a logical extension of existing single-family 
residential development along Ironwood Avenue in the northern portion of the City of Moreno 
Valley.  Thus, based on the preceding discussion, the proposed Project would not conflict with 
the City’s General Plan or MVMC.  It should be noted that because the Project proposes the 
construction of up to 181 new single-family homes on land already designated for similar uses, it 
is not considered regionally significant16 and thus analysis of the Project’s consistency with 
various Southern California Association of Governments (SCAG) plans and programs is not 
required.  Therefore, less than significant land use impacts relative to consistency with plans, 
policies, or regulations of agencies with jurisdiction over the Project site would occur. 

c. Conflict with any applicable habitat conservation plan or natural community 
conservation plan? 

Less Than Significant Impact With Mitigation Incorporated.  Refer to Response IV.f. above, 
under Section IV, Biological Resources, of this Initial Study.   

                                                      
16  Per California Environmental Quality Act Section 15206(b)(2)(A), Projects of Statewide, 
Regional, or Areawide Significance include proposed residential developments of more than 500 
dwelling units. 

1.m

Packet Pg. 505

A
tt

ac
h

m
en

t:
 In

it
ia

l S
tu

d
y 

&
 M

it
ig

at
ed

 N
eg

at
iv

e 
D

ec
la

ra
ti

o
n

 (
IS

 &
 M

N
D

) 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-123 ESA PCR 
Initial Study January 2017 

XI. Mineral Resources 

Would the Project: 

a. Result in the loss of availability of a known mineral resource that would be of value to 
the region and the residents of the state? 

b. Result in the loss of availability of a locally-important mineral resource recovery site 
delineated on a local general plan, specific plan or other land use plan? 

No Impact (a-b).  Minerals are defined as any naturally occurring chemical elements or 
compounds formed from inorganic processes and organic substances.  The California Surface 
Mining and Reclamation Act of 1975 (SMARA) requires that all cities address significant 
mineral resources, classified by the State Geologist and designated by the State Mining and 
Geology Board, in their General Plans.  According to the GP FEIR, no regionally or statewide 
significant mineral resources are located within the City.  As such, the potential of uncovering 
mineral resources during Project construction is considered low.  Therefore, the Project would not 
result in the loss of availability of a known mineral resource delineated on a local general plan, 
specific plan, or other land use plan as there are no known mineral resources or mineral resource 
recovery sites on or near the Project site.  No impact would occur in this regard. 

XII.  Noise 

The following impact analysis pertaining to noise impacts is based on information contained in 
the Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley 
(herein referred to as the “Noise Impact Analysis”), prepared by Urban Crossroads, dated 
August 31, 2015.  The Noise Impact Analysis is provided in Appendix H.   

Would the Project result in:  

a) Exposure of persons to or generation of noise levels in excess of standards established 
in the local general plan or noise ordinance, or applicable standards of other agencies? 

Less Than Significant Impact With Mitigation Incorporated.   

Applicable Noise and Vibration Regulations 

 City of Moreno Valley General Plan Safety Element 

The City’s General Plan does not include a noise element or specific transportation-related noise 
standards.   Rather, noise is considered in Section 6.4 of the Environmental Safety section of the 
General Plan Safety Element.  While the General Plan provides background and noise 
fundamentals, it does not identify criteria to assess the impacts associated with off-site 
transportation-related noise impacts.  Instead, the General Plan includes policies associated with 
each element in Chapter 9, Goals and Objectives.  The objectives identified in Chapter 9 of the 
General Plan to address potential noise impacts are listed below: 
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Objective 6.3: Provide noise compatible land use relationships by establishing noise standards 
utilized for design and siting purposes. 

Objective 6.4: Review noise issues during the planning process and require noise attenuation 
measures to minimize acoustic impacts to existing and future surrounding land uses.   

Objective 6.5: Minimize noise impacts from significant noise generators such as, but not limited 
to, motor vehicles, trains, aircraft, commercial, industrial, construction, and other activities. 

The General Plan’s policies act to ensure that when exterior noise levels exceed 65 A-weighted 
decibels (dBA) community noise-equivalent level (CNEL) at sensitive land uses, mitigation is 
provided to ensure that interior noise levels of 45 dBA CNEL are maintained. The General Plan’s 
policies in this regard are consistent with, and support, the California Building Code interior noise 
standards. 

City of Moreno Valley Municipal Code Noise Standards 

The most effective method to control community noise impacts from non-transportation noise 
sources (such as playgrounds, trash compactors, air-conditioning units, etc.) is through the 
application of a noise control ordinance.  For the purpose of Noise Impact Analysis, the potential 
non-transportation noise impacts include Project-related short-term construction activities during 
the permitted hours of construction established in the MVMC.  As a subset of its stationary-
source noise regulations, the MVMC establishes restrictions on construction-source noise.  More 
specifically, MVMC Section 11.80.030(D)(7), Construction and Demolition, provides the 
following: 

No person shall operate or cause operation of any tools or equipment used in construction, 
drilling, repair, alteration or demolition work between the hours of eight p.m. and seven a.m. the 
following day such that the sound there from creates a noise disturbance, except for emergency 
work by public service utilities or for other work approved by the City manager or designee. 

The City defines a “noise disturbance” as any sound which: 

Disturbs a reasonable person of normal sensitivities; exceeds the sound level limits set forth in 
this chapter [Section 11.80.030(C)]; or is plainly audible as defined in this section. Where no 
specific distance is set forth for the determination of audibility, references to noise disturbance 
shall be deemed to mean plainly audible at a distance of two (200) feet from the real property line 
of the source of the sound, if the sound occurs on privately owned property, or from the source of 
the sound, if the sound occurs on public right of way, public space or other publicly owned 
property. 

Therefore, Project construction shall be limited to the hours of 7:00 AM to 8:00 PM on any day 
and may not generate a noise level at 200 feet from the property line which exceeds the noise 
standards provided in the Noise Ordinance, Section 11.80.030(C), Non-impulsive Sound Decibel 
Limits, which states the following: 

1.m

Packet Pg. 507

A
tt

ac
h

m
en

t:
 In

it
ia

l S
tu

d
y 

&
 M

it
ig

at
ed

 N
eg

at
iv

e 
D

ec
la

ra
ti

o
n

 (
IS

 &
 M

N
D

) 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-125 ESA PCR 
Initial Study January 2017 

No person shall maintain, create, operate or cause to be operated on private property any source 
of sound in such a manner as to create any non-impulsive sound which exceeds the limits set forth 
for the source land use category in Table 11.80.030-2 when measured at a distance of two 
hundred (200) feet or more from the real property line of the source of the sound, if the sound 
occurs on privately owned property, or from the source of the sound, if the sound occurs on 
public right-of-way, public space or other publicly owned property. Any source of sound in 
violation of this subsection shall be deemed prima facie to be a noise disturbance. 

Even though the MVMC does not identify specific construction noise limits, the Code does 
provide noise level limits for the source land use category when measured at a distance of 200 
feet. For the purpose of Noise Impact Analysis, the Project is considered a residential land use 
since it is land primarily for dwelling units, as defined by the MVMC.  For residential land uses, 
the City’s 60 dBA equivalent continuous (average) sound level (Leq) noise level standard at a 
distance of 200 feet is used as the limit for this analysis to assess the construction noise level 
impacts at sensitive receivers in the Project study area.  Therefore, to conform to the applicable 
provisions of the MVMC, the maximum allowable noise generated by on-site construction 
activities when measured at 200 feet from any property line, shall not exceed 60 dBA Leq.   

Construction Vibration Standards 

To analyze the vibration impacts originating from the construction of a project, vibration from 
construction activities are typically evaluated against standards established under a city’s 
municipal code.  The MVMC, however, does not identify specific vibration standards for 
construction.  Therefore, the construction-related vibration standards provided by the United 
States Department of Transportation Federal Transit Administration (FTA) are used in this 
analysis to assess the potential vibration impacts due to Project construction. 

FTA Vibration Standards 

The FTA identifies guidelines for maximum-acceptable vibration criteria for different types of 
land uses.  These guidelines allow 80 vibration decibels (VdB) for residential uses and buildings 
where people normally sleep.  Construction activity can result in varying degrees of ground-borne 
vibration, depending on the equipment and methods used, distance to the affected structures and 
soil type.  Construction vibration is generally associated with pile driving and rock blasting.  
Other construction equipment such as air compressors, light trucks, hydraulic loaders, etc., 
generates little to no ground vibration.  Occasionally large bulldozers and loaded trucks can cause 
perceptible vibration levels at close proximity.  While not enforceable regulations within the City, 
the FTA guidelines of 80 VdB for sensitive land uses provide the basis for determining the 
relative significance of potential Project-related vibration impacts.  For this analysis, the FTA-
provided 80 VdB vibration standard represents residential annoyance as perceived by the nearby 
sensitive receivers in the Project study area.   

Thresholds of Significance 

The following significance thresholds evaluate potential noise and vibration impacts of the 
Project based on the regulatory framework described above; refer to Table XII-1, Significance 
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Criteria Summary.  The Project would result in potentially significant impacts under the 
following circumstances: 

TABLE XII-1 
SIGNIFICANCE CRITERIA SUMMARY 

Analysis Condition(s) Significance Criteria 

Daytime Nighttime 

Off-Sitea if ambient is < 60 dBA CNEL ≥ 5 dBA CNEL Project increase 

if ambient is 60 - 65 dBA CNEL ≥ 3 dBA CNEL Project increase 

if ambient is > 65 dBA CNEL ≥ 1.5 dBA CNEL Project increase 

On-Siteb Exterior residential land use 65 dBA CNEL 

Interior residential land use 45 dBA CNEL 

Constructionc Permitted hours of 7:00 a.m. to 8:00 p.m. on any day. 

Noise Level Threshold 60 dBA Leq @ 200
a
 n/a 

Vibration Level Thresholdd 80 VdB n/a 

 
a  Source: FICON, 1992. 
b  Source: City of Moreno Valley General Noise Element, Policy 6.3.1. 
c  Source: City of Moreno Valley Municipal Code Section 11.80.030(D)(7) (Appendix 3.1). 
d  Source: FTA Transit Noise and Vibration Impact Assessment, May 2006. 
"Daytime" = 8:00 a.m. to 10:00 p.m.; "Nighttime" = 10:01 p.m. to 7:59 a.m.; "n/a" = No nighttime construction activity is 

permitted and therefore, no nighttime construction noise and vibration thresholds are identified. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban 
Crossroads, dated August 31, 2015. 
 

 
Off-Site Traffic Noise 

If the off-site traffic noise levels at nearby noise-sensitive land uses adjacent to roadways 
conveying Project traffic: 

 are less than 60 dBA CNEL and the Project creates a readily perceptible 5 dBA CNEL or 
greater Project related noise level increase; or 

 range from 60 to 65 dBA CNEL and the Project creates a barely perceptible 3 dBA CNEL or 
greater Project noise level increase; or 

 already exceeds 65 dBA CNEL, and the Project creates a community noise level impact of 
greater than 1.5 dBA CNEL. 

On-Site Traffic Noise 

If the on-site exterior noise levels exceed 65 dBA CNEL at the residential land uses within the 
Project site.  Interior noise levels shall not exceed 45 dBA CNEL for residential land uses. 
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Construction Noise and Vibration 

If Project-related construction activities: 

 occur anytime other than between the permitted hours of 7:00 AM and 8:00 PM on any day; 
or 

 create noise levels at sensitive residential receivers in the City of Moreno Valley which 
exceed the short-term construction noise level limit of 60 dBA Leq at 200 feet from the 
Project site; or 

 if short-term Project generated construction vibration levels exceed the FTA maximum 
acceptable vibration standard of 80 VdB at sensitive receiver locations. 

Existing Conditions. 

To assess the existing noise level environment, five 24-hour noise level measurements were taken 
at sensitive receiver locations in the Project study area.  The receiver locations were selected to 
describe and document the existing noise environment within the Project study area.  
Figure XII-1, Noise Measurement Locations, provides the boundaries of the Project study area 
and the noise level measurement locations.  To fully describe the existing noise conditions, noise 
level measurements were collected on Wednesday, January 28, 2015.  The noise measurements 
presented below focus on the Leq which represents a steady state sound level containing the same 
total energy as a time varying signal over a given sample period.  Table XII-2, 24-Hour Ambient 
Noise Level Measurements, identifies the hourly daytime (8:00 AM to 10:00 PM) and nighttime 
(10:01 PM to 7:59 AM) noise levels at each noise level measurement location.   

Location L1:  represents the noise levels at the northeastern corner of Ironwood Avenue and 
Nason Street near existing residential homes across Ironwood Avenue.  The noise level 
measurements collected show an overall 24-hour exterior noise level of 63.6 dBA CNEL.  The 
hourly noise levels measured at location L1 ranged from 55.5 to 61.9 dBA Leq during the 
daytime hours and from 45.3 to 62.8 dBA Leq during the nighttime hours. The energy 
(logarithmic) average daytime noise level was calculated at 60.1 dBA Leq with an average 
nighttime noise level of 57.1 dBA Leq. 

Location L2:  represents the noise levels in the northwestern portion of the Project site, east of 
existing residential homes across Nason Street.  The noise level measurements collected show an 
overall 24-hour exterior noise level of 55.4 dBA CNEL.  The hourly noise levels measured at 
location L2 ranged from 45.4 to 50.2 dBA Leq during the daytime hours and from 44.2 to 52.8 
dBA Leq during the nighttime hours.   The energy (logarithmic) average daytime noise level was 
calculated at 48.7 dBA Leq with an average nighttime noise level of 49.0 dBA Leq. 
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Ironwood Village Project

Figure XII-1
Noise Measurement Locations

SOURCE: Urban Crossroads, 2015
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TABLE XII-2 
24-HOUR AMBIENT NOISE LEVEL MEASUREMENTS 

Location
a 

Distance 
from Project 
Site (Feet) Description 

Hourly Noise Level (dBA 
Leq)b 

CNEL Daytime Nighttime 

L1 0' Located at the northeastern corner of 
Ironwood Avenue and Nason Street 
near existing residential homes across 
Ironwood Avenue. 

0.1 57.1 63.6 

L2 0' Located in the northwestern portion of 
the Project site, east of existing 
residential homes across Nason 
Street. 

48.7 49.0 55.4 

L3 96' Located at the southwestern corner of 
Ironwood Avenue and Oliver Street 
adjacent to an existing residential 
home. 

59.7 56.1 63.0 

L4 0' Located north of Ironwood Avenue on 
the eastern Project site boundary. 

49.7 49.1 55.5 

L5 81' Located south of the Project site 
across Ironwood Avenue adjacent to 
existing residential homes. 

69.9 66.8 73.2 

 
a See Exhibit 5-A for the location of the noise level measurement locations. 
b Energy (logarithmic) average hourly levels. The long-term 24-hour measurement printouts are included in Appendix 5.2. "Daytime" = 

8:00 a.m. to 10:00 p.m.; "Nighttime" = 10:01 p.m. to 7:59 a.m. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 
 

 

Location L3:  represents the noise levels at the southwestern corner of Ironwood Avenue and 
Oliver Street adjacent to an existing residential home.  The 24-hour CNEL indicates that the 
overall exterior noise level is 63.0 dBA CNEL.  At location L3 the background ambient noise 
levels ranged from 56.2 to 61.9 dBA Leq during the daytime hours to levels of 46.8 to 61.0 dBA 
Leq during the nighttime hours. The energy (logarithmic) average daytime noise level was 
calculated at 59.7 dBA Leq with an average nighttime noise level of 56.1 dBA Leq. 

Location L4:  located on the eastern Project site boundary, represents the noise levels north of 
Ironwood Avenue at the Project site.  The noise level measurements collected show an overall 24-
hour exterior noise level of 55.5 dBA CNEL.  The hourly noise levels measured at location L4 
ranged from 46.7 to 51.2 dBA Leq during the daytime hours and from 43.6 to 53.2 dBA Leq 
during the nighttime hours. The energy (logarithmic) average daytime noise level was calculated 
at 49.7 dBA Leq with an average nighttime noise level of 49.1 dBA Leq. 

Location L5:  represents the noise levels south of the Project site across Ironwood Avenue 
adjacent to existing residential homes.  The 24-hour CNEL indicates that the overall exterior 
noise level is 73.2 dBA CNEL.  At location L5 the background ambient noise levels ranged from 
66.7 to 71.6 dBA Leq during the daytime hours to levels of 58.2 to 72.2 dBA Leq during the 
nighttime hours.  The energy (logarithmic) average daytime noise level was calculated at 69.9 
dBA Leq with an average nighttime noise level of 66.8 dBA Leq, 
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Table XII-2, provides the (energy average) noise levels used to describe the daytime and 
nighttime ambient conditions.   These daytime and nighttime energy average noise levels 
represent the average of all hourly noise levels observed during these time periods expressed as a 
single number.  The background ambient noise levels in the Project study area dominated by 
transportation related noise associated with the arterial roadway network.  This includes the 
automobile and heavy truck activities near the noise level measurement locations.  The 24-hour 
existing noise level measurements shown in Table XII-2 presents the worst-case existing 
unmitigated ambient noise conditions. 

Sensitive Receivers 

To assess the potential for short-term construction noise impacts, the following nine receiver 
locations, as shown on Figure XII-2, Receiver Locations, were identified as representative 
locations for the analysis. Sensitive receivers are generally defined as locations where people 
reside or where the presence of unwanted sound could otherwise adversely affect the use of the 
land.  Noise-sensitive land uses are generally considered to include:  schools, hospitals, single-
family dwellings, mobile home parks, churches, libraries, and recreation areas.  Moderately 
noise-sensitive land uses typically include: multi-family dwellings, hotels, motels, dormitories, 
out-patient clinics, cemeteries, golf courses, country clubs, athletic/tennis clubs, and equestrian 
clubs.  Land uses that are considered relatively insensitive to noise include business, commercial, 
and professional developments.  Land uses that are typically not affected by noise include: 
industrial, manufacturing, utilities, agriculture, natural open space, undeveloped land, parking 
lots, warehousing, liquid and solid waste facilities, salvage yards, and transit terminals. 

Representative sensitive receivers in the vicinity of the Project site include existing residential 
homes represented by receiver locations R1 to R9.  The nearest sensitive receiver is represented 
by location R1 where an existing residential home is located approximately 40 feet west of the 
Project site. 

R1: Located approximately 40 west of the Project site, R1 represents existing residential homes 
at the northwest corner of Nason Street and Sandi Lane. 

R2: Location R2 represents the existing single-family residential home located approximately 
86 feet west of the Project site across Nason Street. 

R3: Location R3 represents the existing residential homes situated west of the Project site 
across Nason Street at a distance of approximately 208 feet. 

R4: Location R4 represents the existing residential home situated approximately 168 feet south 
of the Project site across Ironwood Avenue. 

R5: At a distance of approximately 141 feet, location R5 represents single-family residential 
homes south of the Project site across Ironwood Avenue. 

R6:  At a distance of approximately145 feet south of the Project site, R6 describes the residential 
homes located at the southwest corner of Ironwood Avenue and Lantz Lane. 
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Ironwood Village Project

Figure VIII-1
Preliminary Fuel Modification Plan

SOURCE: Anderson Consulting Engineers, Inc., 2016
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-132 ESA PCR 
Initial Study January 2017 

R7:  Location R7 represents existing single-family residential homes located south of the Project 
at a distance of approximately 227 feet on Walfred Way. 

R8:  Location R8 represents the existing residential home situated approximately 216 feet south 
of the Project site at the northwest corner of Walfred Way and Oliver Street. 

R9:  Location R9 represents the existing residential community located approximately 1,369 feet 
east of the Project site. 

Short-Term Construction Noise 

Noise generated by the Project construction equipment would include a combination of trucks, 
power tools, concrete mixers and portable generators that when combined, can reach high levels.  
The number and mix of construction equipment is expected to occur during grading, paving, 
building construction, and architectural coating.  Noise levels generated by heavy construction 
equipment can range from approximately 62 dBA to 76 dBA when measured at 200 feet.  
However, these noise levels diminish with distance from the construction site at a rate of 6 dBA 
per doubling of distance.  Table XII-3, Grading Equipment Noise Levels, Table XII-4, Paving 
Equipment Noise Levels, Table XII-5, Building Construction Equipment Noise Levels, and Table 
XII-6, Architectural Coating Equipment Noise Levels, present the short-term construction noise 
levels at a distance of 200 feet from the center of construction activity for each stage of 
construction.  Table XII-7, Unmitigated Construction Equipment Noise Level Summary, provides 
a summary of the construction noise levels by phase at the nine noise receiver locations.  Based 
on the four stages of construction, the noise impacts associated with the Project are expected to 
create temporary high noise levels at the nearby receiver locations.  To assess the construction 
noise levels at each receiver location, this analysis shows the construction noise levels by phase 
when all heavy equipment is operating simultaneously at a distance of roughly 100 feet from the 
Project site boundary.  Figure XII-2 displays the receiver locations and construction activity 
locations used in this analysis. 

Construction activities are estimated to occur during the permitted hours of 7:00 AM to 8:00 PM 
on any day, based on the MVMC.  As shown in Table XII-7, the unmitigated peak construction 
noise levels are expected to range from 46.2 dBA Leq to 66.6 dBA Leq.  Based on the 
construction noise standards described above, the potential short-term unmitigated construction 
noise level impacts are expected to exceed the acceptable construction noise level threshold of 60 
dBA Leq at nearby sensitive receiver locations R1, R2, R4, and R6 during the permitted hours of 
construction activity.  Therefore, temporary noise abatement would be needed to reduce the 
potential construction noise impacts.  With the installation of temporary exterior noise control 
barriers providing a minimum attenuation of 10 dBA, construction noise levels at the nearby 
residential receivers would be reduced, but not eliminated.   
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-133 ESA PCR 
Initial Study January 2017 

TABLE XII-3 
GRADING EQUIPMENT NOISE LEVELS 

Equipment Typea Quantity Usage 
Factorb 

Hours Of 
Operationc 

Reference Noise 
Level @50 Feet 
(dBA Lmax) 

Combined Level 
@ 200 Feet (dBA 
Leq) 

Excavators 2 40% 3.2 81.0 68.0 

Graders 1 40% 3.2 85.0 69.0 

Water Trucks 1 40% 3.2 76.0 60.0 

Rubber Tired Dozers 1 40% 3.2 82.0 66.0 

Scrapers 2 40% 3.2 84.0 71.0 

Tractor/Loader/Backhoes 2 40% 3.2 79.0 66.0 

Combined Hourly Noise Levels 200 Feet (dBA Leq) 75.5 

Distance to 65 dBA Leq Contour (Feet) 672' 

Construction Noise 
Reference Distance 

Distance To 
Construction Activity 
(Feet)d 

Distance 
Attenuation 
(dBA Leq)e 

Estimated Existing 
Barrier 
Attenuation (dBA 
Leq)f 

Construction 
Noise Level (dBA 
Leq) 

R1 140' -8.9 0.0 66.6 

R2 186' -11.4 0.0 64.1 

R3 308' -15.8 0.0 59.7 

R4 269' -14.6 0.0 60.9 

R5 241' -13.7 -5.0 56.9 

R6 245' -13.8 0.0 61.7 

R7 327' -16.3 0.0 59.2 

R8 316' -16.0 -5.0 54.5 

R9 1,469' -29.4 0.0 46.2 

 
a  Source: FHWA's Roadway Construction Noise Model, January 2006. 
b  Estimates the fraction of time each piece of equipment is operating at full power during a construction operation. 
c  Represents the actual hours of peak construction equipment activity out of a typical 8 hour workday. 
d  Distance from the nearest point of construction activity to the nearest receiver. 
e  Point (stationary) source drop off rate of 6.0 dBA per doubling of distance. 
f  Estimated barrier attenuation provided by the existing barriers in the Project study area. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-134 ESA PCR 
Initial Study January 2017 

TABLE XII-4 
PAVING EQUIPMENT NOISE LEVELS 

Equipment Typea Quantity Usage 
Factorb 

Hours Of 
Operationc 

Reference Noise 
Level @ 50 Feet 
(dBA Lmax) 

Combined Level 
@ 200 Feet 
(dBA Leq) 

Pavers 2 50% 4.0 77.0 65.0 

Paving Equipment 2 40% 3.2 76.0 63.0 

Rollers 2 20% 1.6 80.0 64.0 

Combined Hourly Noise Levels 200 Feet (dBA Leq) 68.8 

Distance to 65 dBA Leq Contour (Feet) 311' 

Construction Noise 
Reference Distance 

Distance To 
Construction Activity 
(Feet)d 

Distance 
Attenuation 
(dBA Leq)e 

Estimated Existing 
Barrier 
Attenuation (dBA 
Leq)f 

 Construction 
Noise Level (dBA 
Leq) 

R1 140' -8.9 0.0 59.9 

R2 186' -11.4 0.0 57.4 

R3 308' -15.8 0.0 53.0 

R4 269' -14.6 0.0 54.2 

R5 241' -13.7 -5.0 50.2 

R6 245' -13.8 0.0 55.0 

R7 327' -16.3 0.0 52.5 

R8 316' -16.0 -5.0 47.8 

R9 1,469' -29.4 0.0 39.5 

 
a  Source: FHWA's Roadway Construction Noise Model, January 2006. 
b  Estimates the fraction of time each piece of equipment is operating at full power during a construction operation. 
c  Represents the actual hours of peak construction equipment activity out of a typical 8 hour workday. 
d  Distance from the nearest point of construction activity to the nearest receiver. 
e  Point (stationary) source drop off rate of 6.0 dBA per doubling of distance. 
f  Estimated barrier attenuation provided by the existing barriers in the Project study area. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-135 ESA PCR 
Initial Study January 2017 

TABLE XII-5 
BUILDING CONSTRUCTION EQUIPMENT NOISE LEVELS 

Equipment Typea Quantity Usage 
Factorb 

Hours Of 
Operationc 

Reference Noise 
Level @ 50 Feet 
(dBA Lmax) 

Combined Level 
@ 200 Feet 
(dBA Leq) 

Cranes 1 16% 1.3 81.0 61.0 

Forklifts 3 20% 1.6 75.0 60.7 

Generator Sets 1 50% 4.0 81.0 65.9 

Tractor/Loader/Backhoes 3 40% 3.2 79.0 67.8 

Welders 1 40% 3.2 74.0 58.0 

Combined Hourly Noise Levels 200 Feet (dBA Leq) 71.1 

Distance to 65 dBA Leq Contour (Feet) 405' 

Construction Noise 
Reference Distance 

Distance To 
Construction Activity 
(Feet)d 

Distance 
Attenuation 
(dBA Leq)e 

Estimated Existing 
Barrier 
Attenuation (dBA 
Leq)f 

 Construction 
Noise Level (dBA 
Leq) 

R1 140' -8.9 0.0 62.2 

R2 186' -11.4 0.0 59.7 

R3 308' -15.8 0.0 55.3 

R4 269' -14.6 0.0 56.5 

R5 241' -13.7 -5.0 52.5 

R6 245' -13.8 0.0 57.3 

R7 327' -16.3 0.0 54.8 

R8 316' -16.0 -5.0 50.1 

R9 1,469' -29.4 0.0 41.8 

 
a  Source: FHWA's Roadway Construction Noise Model, January 2006. 
b  Estimates the fraction of time each piece of equipment is operating at full power during a construction operation. 
c  Represents the actual hours of peak construction equipment activity out of a typical 8 hour workday. 
d  Distance from the nearest point of construction activity to the nearest receiver. 
e  Point (stationary) source drop off rate of 6.0 dBA per doubling of distance. 
f  Estimated barrier attenuation provided by the existing barriers in the Project study area. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-136 ESA PCR 
Initial Study January 2017 

TABLE XII-6 
ARCHITECTURAL COATING EQUIPMENT NOISE LEVELS 

Equipment Typea Quantity Usage 
Factorb 

Hours Of 
Operationc 

Reference Noise 
Level @ 50 Feet 
(dBA Lmax) 

Combined Level 
@ 200 Feet 
(dBA Leq) 

Air Compressors 1 40% 3.2 78.0 62.0 

Combined Hourly Noise Levels 200 Feet (dBA Leq) 62.0 

Distance to 65 dBA Leq Contour (Feet) 141' 

Construction Noise 
Reference Distance 

Distance To 
Construction Activity 
(Feet)d 

Distance 
Attenuation 
(dBA Leq)e 

Estimated Existing 
Barrier 
Attenuation (dBA 
Leq)f 

 Construction 
Noise Level (dBA 
Leq) 

R1 140' -8.9 0.0 53.0 

R2 186' -11.4 0.0 50.6 

R3 308' -15.8 0.0 46.2 

R4 269' -14.6 0.0 47.4 

R5 241' -13.7 -5.0 43.3 

R6 245' -13.8 0.0 48.2 

R7 327' -16.3 0.0 45.7 

R8 316' -16.0 -5.0 41.0 

R9 1,469' -29.4 0.0 32.6 

 
a  Source: FHWA's Roadway Construction Noise Model, January 2006. 
b  Estimates the fraction of time each piece of equipment is operating at full power during a construction operation. 
c  Represents the actual hours of peak construction equipment activity out of a typical 8 hour workday. 
d  Distance from the nearest point of construction activity to the nearest receiver. 
e  Point (stationary) source drop off rate of 6.0 dBA per doubling of distance. 
f  Estimated barrier attenuation provided by the existing barriers in the Project study area. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 

 

 

While noise attenuation of greater than 10 dBA may be possible to achieve with the use of 
temporary barriers, the noise barrier costs are expected to increase exponentially in relation to 
additional attenuation provided above 10 dBA.  This suggests a point of diminishing return of 
noise attenuation for temporary noise barriers beyond 10 dBA.  While a 10 dBA reduction in 
sound level is considered attainable, a reduction of 15 dBA is very difficult and a 20 dBA 
reduction is nearly impossible.  Further noise attenuation strategies include the installation of 
temporary barriers or window inserts and treatments at each receiver location to reduce the noise 
levels and block the line of sight to the source.  However, the ability to install such measures at 
the approval of nearby homeowners may not be feasible and will vary depending on each 
homeowner’s willingness to allow for installation.  Further, noise abatement at the receiver is 
usually only cost-effective if fewer residences are involved as each home may require different 
materials based on each home’s specifications.   Therefore, an attainable attenuation of 10 dBA 
through the use of temporary construction noise barriers is recommended to reduce construction 
noise levels at the nearby residential receivers. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-137 ESA PCR 
Initial Study January 2017 

TABLE XII-7 
UNMITIGATED CONSTRUCTION EQUIPMENT NOISE LEVEL SUMMARY 

Noise 
Receivera 

Distance To 
Construction 
Activity (Feet) 

Construction Phase Hourly Noise Level (dBA Leq)  Potential 
Significant 
Impact c Grading Paving Building 

Const. 
Arch. 
Coating 

Peakb 

R1 140' 66.6 59.9 62.2 53.0 66.6 Yes 

R2 186' 64.1 57.4 59.7 50.6 64.1 Yes 

R3 308' 59.7 53.0 55.3 46.2 59.7 No 

R4 269' 60.9 54.2 56.5 47.4 60.9 Yes 

R5 241' 56.9 50.2 52.5 43.3 56.9 No 

R6 245' 61.7 55.0 57.3 48.2 61.7 Yes 

R7 327' 59.2 52.5 54.8 45.7 59.2 No 

R8 316' 54.5 47.8 50.1 41.0 54.5 No 

R9 1,469' 46.2 39.5 41.8 32.6 46.2 No 

 
a Noise receiver locations are shown on Exhibit 10-A. 
b Estimated construction noise levels during peak operating conditions. 
c  Do the peak construction noise levels exceed the City of Moreno Valley 60 dBA Leq threshold? 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, dated 
August 31, 2015. 

  

 

Table XII-8, Mitigated Construction Equipment Noise Level Summary, indicates the peak 
construction noise levels are expected to range from 46.2 to 56.6 dBA Leq with the attenuation 
provided by the temporary construction noise barriers.  With the temporary noise control barrier 
providing a minimum attenuation of 10 dBA, the construction noise levels will satisfy the 60 dBA 
Leq construction noise level threshold.  Although construction noise is temporary, intermittent 
and of short duration, and would not present any long-term impacts, MM NOISE-1 through MM 
NOISE-5 would reduce any noise level increases produced by the construction equipment to 
nearby noise-sensitive residential uses.  Therefore, with incorporation of the prescribed mitigation 
measures, Project construction would result in a less than significant impact. 

TABLE XII-8 
MITIGATED CONSTRUCTION EQUIPMENT NOISE LEVEL SUMMARY 

Noise 
Receivera 

Distance To 
Const. 
Activity 
(Feet) 

Without Temporary Noise Barriers With Temporary Noise Barriers 

Const. 
Noise Level 
(dBA Leq)b 

Threshold 
(dBA Leq)c 

Compliance 
With d 

Attenuation Const. Noise 
Levels With e 

 Compliance With 
d 

R1 140' 66.6 60 No -10.0 56.6 Yes 

R2 186' 64.1 60 No -10.0 54.1 Yes 

R3 308' 59.7 60 Yes n/a n/a n/a 

R4 269' 60.9 60 No -10.0 50.9 Yes 

R5 241' 56.9 60 Yes -10.0 46.9 Yes 

R6 245' 61.7 60 No -10.0 51.7 Yes 

R7 327' 59.2 60 Yes n/a n/a n/a 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-138 ESA PCR 
Initial Study January 2017 

Noise 
Receivera 

Distance To 
Const. 
Activity 
(Feet) 

Without Temporary Noise Barriers With Temporary Noise Barriers 

Const. 
Noise Level 
(dBA Leq)b 

Threshold 
(dBA Leq)c 

Compliance 
With d 

Attenuation Const. Noise 
Levels With e 

 Compliance With 
d 

R8 316' 54.5 60 Yes n/a n/a n/a 

R9 1,469' 46.2 60 Yes n/a n/a n/a 

 
a  Noise receiver locations are shown on Exhibit 10-A. 
b  Estimated construction noise levels during peak operating conditions, as shown on Table 10-5. 
c  Source: City of Moreno Valley Municipal Code, Section 11.80.030 (D) (7) (Appendix 3.1) 
d  Do the estimated Project construction noise levels meet the threshold of 60 dBA Leq? 
e  Peak construction noise levels with the recommended minimum temporary noise barrier attenuation of 10 dBA when operating near

sensitive receiver locations. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, dated 
August 31, 2015. 
 

 

Mitigation Measures 

MM NOISE-1: Prior to approval of the grading plans and/or issuance of building 
permits, plans shall include a note indicating that noise-generating Project construction 
activities shall only occur between the hours of 7:00 AM and 7:00 PM, Monday through 
Friday, excluding holidays, and from 8:00 AM and 4:00 PM on Saturday, unless written 
approval is obtained from the City’s building official or city engineer. The Project 
construction supervisor shall ensure compliance with the note and the City shall conduct 
periodic inspection at its discretion. 

MM NOISE-2: The Project applicant shall install temporary noise control barriers that 
provide a minimum noise level attenuation of 10 dBA when Project construction occurs 
near existing noise-sensitive structures.  The noise control barrier must present a solid 
face from top to bottom.  The noise control barrier must be designed with appropriate 
height and length to block the view of the noise source.  Unnecessary openings shall not 
be made. 

The noise barrier may be constructed using an acoustical blanket (e.g. vinyl acoustic 
curtains or quilted blankets) attached to the construction site perimeter fence or 
equivalent temporary fence posts.   

The noise barriers must be maintained and any damage promptly repaired.  Gaps, holes, 
or weaknesses in the barrier or openings between the barrier and the ground shall be 
promptly repaired. 

The noise control barriers and associated elements shall be completely removed and the 
site appropriately restored upon the conclusion of the construction activity. 

MM NOISE-3: During all Project site construction, the construction contractors shall 
equip all construction equipment, fixed or mobile, with properly operating and 
maintained mufflers, consistent with manufacturers’ standards.  The construction 
contractor shall place all stationary construction equipment so that emitted noise is 
directed away from the noise sensitive receptors nearest the Project site. 

MM NOISE-4: The construction contractor shall locate equipment staging in areas that 
would create the greatest distance between construction-related noise sources and noise-
sensitive receivers nearest the Project site (i.e., to the northern center) during all Project 
construction. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-139 ESA PCR 
Initial Study January 2017 

MM NOISE-5: The construction contractor shall limit haul truck deliveries to the same 
hours specified for construction equipment (between the hours of 7:00 AM and 7:00 PM, 
Monday through Friday, excluding holidays, and from 8:00 AM and 4:00 PM on 
Saturday, unless written approval is obtained from the City’s building official or city 
engineer).  The contractor shall design delivery routes to minimize the exposure of 
sensitive land uses or residential dwellings to delivery truck-related noise. 

Off-Site Traffic Noise 

Traffic generated by the Project would influence the traffic noise levels in surrounding off-site 
areas.  To quantify the off-site traffic noise increases on the surrounding off-site areas, the 
changes in traffic noise levels on nine roadways segments surrounding the Project site were 
estimated based on the change in the average daily traffic (ADT) volumes.  The traffic noise 
levels provided in this analysis are based on the traffic forecasts of the Project’s Traffic Impact 
Analysis.  To assess the off-site transportation CNEL noise level impacts associated with the 
Project, noise contours were developed based on the Project’s Traffic Impact Analysis.  Noise 
contour boundaries represent the equal levels of noise exposure and are measured in CNEL from 
the center of the roadway.  Noise contour boundaries represent the equal levels of noise exposure 
and are measured in CNEL from the center of the roadway.  Noise contours were developed for 
the following traffic scenarios: 

Existing Without/With Project:  This scenario refers to the existing present-day noise conditions, 
without the Project, and with the construction of the Project. 

Year 2020 Without/With Project:  This scenario refers to the background noise conditions at 
future year 2020 with and without the Project.  The With Project scenario corresponds to Year 
2020 conditions and includes all cumulative projects identified in the Traffic Impact Analysis. 

Year 2035 Without/With Project:  This scenario refers to the background noise conditions at 
Future Year 2035 With and Without the Project.  The With Project scenario corresponds to Year 
2035 conditions and includes all cumulative projects identified in the Traffic Impact Analysis. 

Noise contours represent the distance to noise levels of a constant value and are measured from 
the center of the roadway for the 70, 65, and 60 dBA noise levels.  The noise contours do not take 
into account the effect of any existing noise barriers or topography that may affect ambient noise 
levels.  In addition, since the noise contours reflect modeling of vehicular noise on area roadways, 
the contours do not appropriately reflect noise contributions from any nearby stationary noise 
sources within the Project study area.  Table XII-9, Existing Without Project Conditions Noise 
Contours, Table XII-10, Existing With Project Conditions Noise Contours, Table XII-11, Year 
2020 Without Project Conditions Noise Contours, Table XII-12, Year 2020 With Project 
Conditions Noise Contours, Table XII-13, Year 2035 Without Project Conditions Noise 
Contours, Tabled XII-14, Year 2035 With Project Conditions Noise Contours, present a 
summary of the unmitigated exterior traffic noise levels for the nine study area roadway segments 
analyzed from the Without Project to the With Project conditions in each of the three timeframes:  
Existing, Year 2020, and Year 2035 conditions.   
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-140 ESA PCR 
Initial Study January 2017 

TABLE XII-9 
EXISTING WITHOUT PROJECT CONDITIONS NOISE CONTOURS 

ID Road Segment 
Adjacent 
Land Use a 

CNEL at 
Nearest 
Adjacent 
Land 
Use 
(dBA) 

Distance to Contour 
from Centerline (Feet) b 

70 
dBA 
CNEL 

65 
dBA 
CNEL 

60 
dBA 
CNEL 

1 Nason St. s/o Ironwood Av. Residential 64.9 RW RW 93 

2 Nason St. n/o SR-60 WB Ramps Residential 65.3 RW 46 100 

3 Nason St. n/o SR-60 WB Fwy Open Space 69.6 RW 89 191 

4 Nason St. s/o SR-60 EB Ramps Commercial 71.0 52 111 239 

5 Ironwood Av. w/o Nason St. Residential 66.8 RW 58 126 

6 Ironwood Av. e/o Nason St. Residential 67.4 RW 63 136 

7 Ironwood Av. e/o Lantz Ln. Residential 67.1 RW 60 130 

8 Ironwood Av. e/o Oliver St. Residential 67.1 RW 60 130 
 

a Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 
b  "RW" = Location of the respective noise contour falls within the right-of-way of the road. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 

 

TABLE XII-10 
EXISTING WITH PROJECT CONDITIONS NOISE CONTOURS 

ID Road Segment 
Adjacent 
Land Use a 

CNEL at 
Nearest 
Adjacent 
Land 
Use 
(dBA) 

Distance to Contour 
from Centerline (Feet) b 

70 
dBA 
CNEL 

65 
dBA 
CNEL 

60 
dBA 
CNEL 

1 Nason St. s/o Ironwood Av. Residential 65.8 RW 49 107 

2 Nason St. n/o SR-60 WB Ramps Residential 66.1 RW 52 112 

3 Nason St. n/o SR-60 WB Fwy Open Space 69.8 RW 91 197 

4 Nason St. s/o SR-60 EB Ramps Commercial 71.1 52 113 243 

5 Ironwood Av. w/o Nason St. Residential 67.0 RW 60 130 

6 Ironwood Av. e/o Nason St. Residential 68.0 RW 69 149 

7 Ironwood Av. e/o Lantz Ln. Residential 67.3 RW 62 134 

8 Ironwood Av. e/o Oliver St. Residential 67.5 RW 65 140 
 

a Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 
b  "RW" = Location of the respective noise contour falls within the right-of-way of the road. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-141 ESA PCR 
Initial Study January 2017 

TABLE XII-11 
YEAR 2020 WITHOUT PROJECT CONDITIONS NOISE CONTOURS 

ID Road Segment 
Adjacent 
Land Use a 

CNEL at 
Nearest 
Adjacent 
Land 
Use 
(dBA) 

Distance to Contour 
from Centerline (Feet) b 

70 
dBA 
CNEL 

65 
dBA 
CNEL 

60 
dBA 
CNEL 

1 Nason St. s/o Ironwood Av. Residential 68.1 RW 70 152 

2 Nason St. n/o SR-60 WB Ramps Residential 68.3 RW 73 157 

3 Nason St. n/o SR-60 WB Fwy Open Space 71.2 53 115 247 

4 Nason St. s/o SR-60 EB Ramps Commercial 72.5 64 139 299 

5 Ironwood Av. w/o Nason St. Residential 69.4 RW 86 186 

6 Ironwood Av. e/o Nason St. Residential 69.6 RW 90 193 

7 Ironwood Av. e/o Lantz Ln. Residential 69.4 RW 87 187 

8 Ironwood Av. e/o Oliver St. Residential 69.4 RW 87 187 
 

a Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 
b  "RW" = Location of the respective noise contour falls within the right-of-way of the road. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 

 

 

TABLE XII-12 
YEAR 2020 WITH PROJECT CONDITIONS NOISE CONTOURS 

ID Road Segment 
Adjacent 
Land Use a 

CNEL at 
Nearest 
Adjacent 
Land 
Use 
(dBA) 

Distance to Contour 
from Centerline (Feet) b 

70 
dBA 
CNEL 

65 
dBA 
CNEL 

60 
dBA 
CNEL 

1 Nason St. s/o Ironwood Av. Residential 68.5 RW 75 162 

2 Nason St. n/o SR-60 WB Ramps Residential 68.7 RW 78 167 

3 Nason St. n/o SR-60 WB Fwy Open Space 71.4 55 118 253 

4 Nason St. s/o SR-60 EB Ramps Commercial 72.5 65 140 302 

5 Ironwood Av. w/o Nason St. Residential 69.5 RW 88 189 

6 Ironwood Av. e/o Nason St. Residential 70.1 44 96 206 

7 Ironwood Av. e/o Lantz Ln. Residential 69.6 RW 89 192 

8 Ironwood Av. e/o Oliver St. Residential 69.6 RW 90 193 
 

a Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 
b  "RW" = Location of the respective noise contour falls within the right-of-way of the road. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-142 ESA PCR 
Initial Study January 2017 

TABLE XII-13 
YEAR 2035 WITHOUT PROJECT CONDITIONS NOISE CONTOURS 

ID Road Segment 
Adjacent 
Land Use a 

CNEL at 
Nearest 
Adjacent 
Land 
Use 
(dBA) 

Distance to Contour 
from Centerline (Feet) b 

70 
dBA 
CNEL 

65 
dBA 
CNEL 

60 
dBA 
CNEL 

1 Nason St. s/o Ironwood Av. Residential 68.5 RW 75 162 

2 Nason St. n/o SR-60 WB Ramps Residential 68.7 RW 78 167 

3 Nason St. n/o SR-60 WB Fwy Open Space 71.7 57 122 264 

4 Nason St. s/o SR-60 EB Ramps Commercial 72.9 69 148 319 

5 Ironwood Av. w/o Nason St. Residential 69.8 RW 92 198 

6 Ironwood Av. e/o Nason St. Residential 70.1 44 96 206 

7 Ironwood Av. e/o Lantz Ln. Residential 69.8 RW 92 198 

8 Ironwood Av. e/o Oliver St. Residential 69.8 RW 92 198 
 

a Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 
b  "RW" = Location of the respective noise contour falls within the right-of-way of the road. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 

 

 

TABLE XII-14 
YEAR 2035 WITH PROJECT CONDITIONS NOISE CONTOURS 

ID Road Segment 
Adjacent 
Land Use a 

CNEL at 
Nearest 
Adjacent 
Land 
Use 
(dBA) 

Distance to Contour 
from Centerline (Feet) b 

70 
dBA 
CNEL 

65 
dBA 
CNEL 

60 
dBA 
CNEL 

1 Nason St. s/o Ironwood Av. Residential 68.9 RW 80 171 
2 Nason St. n/o SR-60 WB Ramps Residential 69.1 RW 82 178 
3 Nason St. n/o SR-60 WB Fwy Open Space 71.8 58 125 270 
4 Nason St. s/o SR-60 EB Ramps Commercial 72.9 69 149 321 
5 Ironwood Av. w/o Nason St. Residential 69.9 RW 93 201 
6 Ironwood Av. e/o Nason St. Residential 70.5 47 102 219 
7 Ironwood Av. e/o Lantz Ln. Residential 70.0 44 94 203 
8 Ironwood Av. e/o Oliver St. Residential 70.0 44 95 205 
 

a Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 
b  "RW" = Location of the respective noise contour falls within the right-of-way of the road. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-143 ESA PCR 
Initial Study January 2017 

Existing Condition Project Traffic Noise Level Contributions 

Table XII-15, Existing Project-Related Traffic Noise Impacts, presents a comparison of the 
Existing Without and With Project conditions CNEL noise levels.  Table XII-9, indicates that the 
exterior noise levels are expected to range from 64.9 to 71.0 dBA CNEL for Existing Without 
Project conditions.  Table XII-10 presents the Existing With Project conditions noise level 
contours that are expected to range from 65.8 to 71.1 dBA CNEL.  As shown on Table XII-15 the 
Project is expected to generate an exterior noise level increase of up to 0.9 dBA CNEL.  Based on 
the significance criteria discussed in Table XII-1, the Project-related off-site traffic noise level 
increases are considered a less than significant impact for all roadway segments under Existing 
conditions. 

TABLE XII-15 
EXISTING PROJECT-RELATED TRAFFIC NOISES IMPACTS 

ID Road Segment 
Adjacent 
Land Use a 

CNEL at Adjacent Land Use(dBA) 
Potential 
Significant 
Impact? b Without 

Project 
With 
Project 

Project 
Addition 

1 Nason St. s/o Ironwood Av. Residential 64.9 65.8 0.9 No 

2 Nason St. n/o SR-60 WB Ramps Residential 65.3 66.1 0.8 No 

3 Nason St. n/o SR-60 WB Fwy Open Space 69.6 69.8 0.2 No 

4 Nason St. s/o SR-60 EB Ramps Commercial 71.0 71.1 0.1 No 

5 Ironwood Av. w/o Nason St. Residential 66.8 67.0 0.2 No 

6 Ironwood Av. e/o Nason St. Residential 67.4 68.0 0.6 No 

7 Ironwood Av. e/o Lantz Ln. Residential 67.1 67.3 0.2 No 

8 Ironwood Av. e/o Oliver St. Residential 67.1 67.5 0.4 No 

 
a  Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 
b  Significance Criteria (Section 4, Table 4-1). 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, dated 
August 31, 2015. 

 

 

Year 2020 Project Traffic Noise Level Contributions 

Table XII-16, Year 2020 Project-Related Traffic Noise Impacts, presents a comparison of the 
Year 2020 Without and With Project conditions CNEL noise levels.  Table XII-11 indicates that 
the exterior noise levels are expected to range from 68.1 to 72.5 dBA CNEL for Year 2020 
Without Project conditions.  Table XII-12 presents the Year 2020 With Project conditions noise 
level contours that are expected to range from 68.5 to 72.5 dBA CNEL.  As shown on Table XII-
16, the Project is expected to generate an exterior noise level increase of up to 0.5 dBA CNEL.  
Based on the significance criterion discussed in Table XII-1, the Project-related off-site traffic 
noise level increases are considered a less than significant impact for all roadway segments under 
Year 2020 conditions. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-144 ESA PCR 
Initial Study January 2017 

TABLE XII-16 
YEAR 2020 PROJECT-RELATED TRAFFIC NOISE IMPACTS 

ID Road Segment 
Adjacent 
Land Use a 

CNEL at Adjacent Land Use(dBA) 
Potential 
Significant 
Impact? b Without 

Project 
With 
Project 

Project 
Addition 

1 Nason St. s/o Ironwood Av. Residential 68.1 68.5 0.4 No 

2 Nason St. n/o SR-60 WB Ramps Residential 68.3 68.7 0.4 No 

3 Nason St. n/o SR-60 WB Fwy Open Space 71.2 71.4 0.2 No 

4 Nason St. s/o SR-60 EB Ramps Commercial 72.5 72.5 0.0 No 

5 Ironwood Av. w/o Nason St. Residential 69.4 69.5 0.1 No 

6 Ironwood Av. e/o Nason St. Residential 69.6 70.1 0.5 No 

7 Ironwood Av. e/o Lantz Ln. Residential 69.4 69.6 0.2 No 

8 Ironwood Av. e/o Oliver St. Residential 69.4 69.6 0.2 No 

 
a  Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 
b  Significance Criteria (Section 4, Table 4-1). 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, dated 
August 31, 2015. 

 

 

Year 2035 Project Traffic Noise Level Contributions 

Table XII-17, Year 2035 Project-Related Traffic Noise Impacts, presents a comparison of the 
Year 2035 Without and With Project conditions CNEL noise levels.  Table XII-13 indicates that 
the exterior noise levels are expected to range from 68.5 to 72.9 dBA CNEL for Year 2035 
Without Project conditions.  Table XII-14 presents the Year 2035 With Project conditions noise 
level contours that are expected to range from 68.9 to 72.9 dBA CNEL.  As shown on Table XII-
17, the Project is expected to generate an exterior noise level increase of up to 0.4 dBA CNEL.  
Based on the significance criterion discussed in Table XII-1, the Project-related off-site traffic 
noise level increases are considered a less than significant impact for all roadway segments under 
Year 2035 conditions. 

Project Traffic Noise Level Contributions 

The off-site traffic noise analysis identifies that the greatest Project-related noise level 
contribution of 0.9 dBA CNEL under Existing conditions would decrease 0.4 dBA CNEL under 
Year 2035 conditions.  This shows that the Project’s incremental traffic-related noise level 
increases at land uses adjacent to roadways conveying Project traffic would diminish over time.  
This occurs as the background traffic on the study area roadway segments increases and the 
Project represents a smaller percentage of the overall traffic volume.  The off-site traffic noise 
analysis indicates that the Project’s contributions to roadway noise levels would be less than 
significant. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-145 ESA PCR 
Initial Study January 2017 

TABLE XII-17 
YEAR 2035 PROJECT-RELATED TRAFFIC NOISE IMPACTS 

ID Road Segment 
Adjacent Land 
Use a 

CNEL at Adjacent Land Use(dBA) 
Potential 
Significant 
Impact? b Without 

Project 
With 
Project 

Project 
Addition 

1 Nason St. s/o Ironwood Av. Residential 68.5 68.9 0.4 No 

2 Nason St. n/o SR-60 WB Ramps Residential 68.7 69.1 0.4 No 

3 Nason St. n/o SR-60 WB Fwy Open Space 71.7 71.8 0.1 No 

4 Nason St. s/o SR-60 EB Ramps Commercial 72.9 72.9 0.0 No 

5 Ironwood Av. w/o Nason St. Residential 69.8 69.9 0.1 No 

6 Ironwood Av. e/o Nason St. Residential 70.1 70.5 0.4 No 

7 Ironwood Av. e/o Lantz Ln. Residential 69.8 70.0 0.2 No 

8 Ironwood Av. e/o Oliver St. Residential 69.8 70.0 0.2 No 

 
a  Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 
b  Significance Criteria (Section 4, Table 4-1). 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, dated 
August 31, 2015. 

 

 

On-Site Traffic Noise 

An on-site exterior noise impact analysis has been completed to determine the traffic noise 
exposure and to identify potential necessary noise abatement measures for the Project.  It is 
expected that the primary source of noise impacts to the Project site would be traffic noise from 
Ironwood Avenue.  The Project would also experience some background traffic noise impacts 
from Nason Street, Oliver Street, and the Project’s internal streets.  However, due to the distance, 
topography and low traffic volume/speed, traffic noise from these roads would not make a 
significant contribution to the noise environment. 

On-Site Exterior Noise Analysis 

Table XII-18, Exterior Noise Levels (CNEL), presents a summary of future exterior noise level 
impacts in the outdoor living areas (backyards) for the lots within the Project site.  The on-site 
traffic noise level impacts indicate the lots adjacent to Ironwood Avenue would experience 
unmitigated exterior noise levels ranging from 63.3 to 67.0 dBA CNEL.  To satisfy the City of 
Moreno Valley 65 dBA CNEL exterior noise level standards for residential land use, the 
construction of 4-foot high noise barriers for the outdoor living areas of lots 26 to 30 are required 
(MM NOISE-6).  With the recommended noise barriers illustrated on Figure XII-3, Summary of 
Recommendations, the mitigated future exterior noise levels would range from 61.5 to 63.3 dBA 
CNEL.  The Noise Impact Analysis states that the recommended noise barriers would satisfy the 
City of Moreno Valley 65 dBA CNEL exterior noise level standards.  As such, with incorporation 
of MM NOISE-6, a less than significant impact to on-site exterior noise would occur. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-146 ESA PCR 
Initial Study January 2017 

TABLE XII-18 
EXTERIOR NOISE LEVELS (CNEL) 

Lot Number  Roadway 
Unmitigated 

Noise  Level 

(dBA CNEL) 

Mitigated 

Noise  Level 

(dBA CNEL) 

Recommended 

Barrier  Height 

(Feet) 

Top  of  Barrier 

Elevation (Feet) 

1 Ironwood Av. 64.5 –a –a –a 

5 Ironwood Av. 64.4 –a –a –a 

12 Ironwood Av. 64.4 –a –a –a 

19 Ironwood Av. 64.4 –a –a –a 

20 Ironwood Av. 64.3 –a –a –a 

23 Ironwood Av. 63.3 –a –a –a 

25 Ironwood Av. 64.6 –a –a –a 

27 Ironwood Av. 66.6 61.5 4' 1876' 

30 Ironwood Av. 67.0 61.6 4' 1882' 

 
a  No exterior noise mitigation required to meet the City of Moreno Valley exterior noise standards. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, dated 
August 31, 2015. 
 

 

On-Site Interior Noise Analysis 

The interior noise level is the difference between the predicted exterior noise level at the building 
façade and the noise reduction of the structure.  Typical building construction would provide a 
Noise Reduction (NR) of approximately 12 dBA with “windows open” and a minimum 25 dBA 
NR with “windows closed.”  However, sound leaks, cracks and openings within the window 
assembly could greatly diminish its effectiveness in reducing noise.  Several methods are used to 
improve interior NR, including weather-stripped solid core exterior doors; upgraded dual glazed 
windows; mechanical ventilation/air conditions; and exterior wall/roof assembles free of cut outs 
or openings. 

To ensure the interior noise levels comply with the City of Moreno Valley 45 dBA CNEL interior 
noise standards, future noise levels were calculated at the first and second floor building facades.  
As such, a NR of up to 21.4 dBA and a windows closed condition requiring a means of 
mechanical ventilation (e.g. air conditions) are required for lots adjacent to Ironwood Avenue 
(MM NOISE-7).  Table XII-19, First Floor Interior Noise Impacts (CNEL), indicates that the 
future unmitigated noise levels at the first floor building façade are expected to range from 60.1 
to 64.3 dBA CNEL.  The first floor interior noise level analysis indicates the City of Moreno 
Valley 45 dBA CNEL interior noise level standards for the residential land uses could be satisfied 
using standard windows with a minimum sound transmission class (STC) rating of 27 for all lots 
adjacent to Ironwood Avenue.  Table XII-20, Second Floor Interior Noise Impacts (CNEL), 
indicates that the future unmitigated noise levels at the second floor building façade are expected 
to range from 63.0 to 66.4 dBA CNEL.   
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Ironwood Village Project

Figure XII-3
Summary of Recommendations

SOURCE: Urban Crossroads, 2015
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-148 ESA PCR 
Initial Study January 2017 

TABLE XII-19 
FIRST FLOOR INTERIOR NOISE IMPACTS (CNEL) 

Lot Number Noise Level at 
Façadea 

Required 
Interior Noise 
Reductionb 

Estimated 
Interior Noise 
Reductionc 

Upgraded 
Windowsd 

Interior Noise 
Levele 

1 64.1 19.1 25.0 No 39.1 

5 64.1 19.1 25.0 No 39.1 

12 64.1 19.1 25.0 No 39.1 

19 64.1 19.1 25.0 No 39.1 

20 64.0 19.0 25.0 No 39.0 

23 63.0 18.0 25.0 No 38.0 

25 64.3 19.3 25.0 No 39.3 

27 60.2 15.2 25.0 No 35.2 

30 60.1 15.1 25.0 No 35.1 

 
a  Exterior noise level at the facade with a windows closed condition requiring a means of mechanical ventilation (e.g. air conditioning). 
b  Noise reduction required to satisfy the 45 dBA CNEL interior noise standards. 
c  A minimum 25 dBA noise reduction is assumed with standard building construction. 
d  Does the required interior noise reduction trigger upgraded with a minimum STC rating of greater than 27? 
e  Estimated interior noise level with minimum STC rating for all windows. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban Crossroads, 
dated August 31, 2015. 
 

 

TABLE XII-20 
SECOND FLOOR INTERIOR NOISE IMPACTS (CNEL) 

Lot Number Noise Level at 
Façadea 

Required 
Interior Noise 
Reductionb 

Estimated 
Interior Noise 
Reductionc 

Upgraded 
Windowsd 

Interior Noise 
Levele 

1 64.1 19.1 25.0 No 39.1 

5 64.1 19.1 25.0 No 39.1 

12 64.1 19.1 25.0 No 39.1 

19 64.1 19.1 25.0 No 39.1 

20 64.0 19.0 25.0 No 39.0 

23 63.0 18.0 25.0 No 38.0 

25 64.3 19.3 25.0 No 39.3 

27 66.2 21.2 25.0 No 41.2 

30 66.4 21.4 25.0 No 41.4 

 
a  Exterior noise level at the facade with a windows closed condition requiring a means of mechanical ventilation (e.g. air 

conditioning). 
b  Noise reduction required to satisfy the 45 dBA CNEL interior noise standards. 
c  A minimum 25 dBA noise reduction is assumed with standard building construction. 
d  Does the required interior noise reduction trigger upgraded with a minimum STC rating of greater than 27? 
e  Estimated interior noise level with minimum STC rating for all windows. 
 
SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban 
Crossroads, dated August 31, 2015. 
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Attachment B – Explanation of Checklist Determinations 
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Initial Study January 2017 

The second floor interior noise level analysis shows that the City of Moreno Valley 45 dBA 
CNEL interior noise level standards for residential land use can be satisfied using standard 
windows with a minimum STC rating of 27 for all lots adjacent to Ironwood Avenue.  The 
interior noise analysis indicates that with the recommended interior noise mitigation measures 
listed below, the Project would satisfy the City of Moreno Valley 45 dBA CNEL interior noise 
level standards for the Project.  As such, with incorporation of MM NOISE-7, a less than 
significant impact to on-site interior noise would occur 

Mitigation Measures 

MM NOISE-6: Exterior Noise Mitigation: The Project applicant shall construct 4-foot 
high noise barriers for the outdoor living areas (backyards) of residential lots 26 to 30.  
The recommended noise control barriers shall be constructed so that the top of each wall 
extends to the recommended height above the pad elevation of the lit it is shielding.  
When the road is elevated above the pad elevation, the barrier shall extend to the 
recommended height above the highest point between the residential home and the road.  
The barriers shall provide a weight of at least 4 pounds per square foot of face area with 
no decorative cutouts or line-of-sight openings between shielded areas and the roadways.  
The noise barrier shall be constructed using one of the following materials:  masonry 
block; stucco veneer over wood framing (or foam core), or 1-inch thick tongue and 
groove wood of sufficient weight per square foot; glass (1/4-inch thick), or other 
transparent material with sufficient weight per square feet; earthen berm; or any 
combination of these construction materials.  The barrier must present a solid face from 
top to bottom.  Unnecessary openings or decorative cutouts shall not be made.  All gaps 
(except for weep holes) shall be filled with grout or caulking. 

MM NOISE-7: Interior Noise Mitigation:  The Project applicant shall provide the 
following or equivalent measures: 

Windows:  All windows and sliding glass doors shall be well fitted with well weather-
stripped assemblies and a minimum STC rating of 27. 

Doors:  All exterior doors shall be well weather-stripped solid core assemblies at least 1 
¾-inch thick. 

Roof:  Roof sheathing of wood construction shall be well fitted or caulked plywood of at 
½-inch thick.  Ceilings shall be well fitted, well-sealed gypsum board of at least ½-inch 
thick. 

Attic:  Attic vents shall be oriented away from Ironwood Avenue.  If such an orientation 
cannot be avoided, then an acoustical baffle shall be placed in the attic space behind the 
vents.  Insulation with at least a rating of R-19 shall be used in the attic space. 

Ventilation:  When any habitable room is in use, arrangements shall be such that 
circulated air is received when any exterior door(s) or window(s) are closed.  A forced air 
circulation system (e.g. air conditions) or active ventilation system (e.g. fresh air supply) 
shall be provided which satisfies the requirements of the Uniform Building Code. 

b) Exposure of people to or generation of excessive groundborne vibration or 
groundborne noise levels? 
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Less Than Significant Impact. 

Construction activity can result in varying degrees of ground vibration depending on the 
equipment and methods use, distance to the affected structures and soil type.  It is expected that 
ground-borne vibration from Project construction activities would cause only intermittent, 
localized intrusion.  The use of heavy construction equipment and trucks would most likely cause 
vibration impacts.  Although all heavy mobile construction equipment has the potential of causing 
at least some perceptible vibration while operating close to buildings, the vibration is usually 
short-term and is not of sufficient magnitude to cause building damage.  It is not expected that 
heavy equipment such as large bulldozers would operate in a distance close enough to residences 
to cause a vibration impact.  Trucks hauling building materials to construction sites can be 
sources of vibration intrusion if the haul routes pass through residential neighborhoods on streets 
with bumps or potholes.  Repairing the bumps and potholes generally eliminate the problem.   

As discussed above, ground-borne vibration levels resulting from construction activities 
occurring within the Project were estimated by data published by the FTA.  Construction 
activities that would have the potential to generate low levels of ground-borne vibration within 
the Project site including grading.  Using the vibration source level of construction equipment and 
vibration assessment methodology published by the FTA, it is possible to estimate the Project 
vibration impacts.  Table XII-21, Construction Equipment Vibration Levels, presents the 
expected Project-related vibration levels at each of the nine sensitive receiver locations.  

TABLE XII-21 
CONSTRUCTION EQUIPMENT VIBRATION LEVELS 

 

Noise 
Receivera 

Distance To 
Constructio
n Activity 
(Feet) 

Receiver Vibration Levels (VdB)b Potential 
Significantc 

Small 
Bulldozer 

 
Jackhamme
r 

Loaded 
Trucks 

Large 
Bulldozer 

Peak 
Vibration 

R1 140' 35.6 56.6 63.6 64.6 64.6 No 

R2 186' 31.9 52.9 59.9 60.9 60.9 No 

R3 308' 25.3 46.3 53.3 54.3 54.3 No 

R4 269' 27.0 48.0 55.0 56.0 56.0 No 

R5 241' 28.5 49.5 56.5 57.5 57.5 No 

R6 245' 28.3 49.3 56.3 57.3 57.3 No 

R7 327' 24.5 45.5 52.5 53.5 53.5 No 

R8 316' 24.9 45.9 52.9 53.9 53.9 No 

R9 1,469' 4.9 25.9 32.9 33.9 33.9 No 

 
a  Noise receiver locations are shown on Exhibit 10-A. 
b  Based on the Vibration Source Levels of Construction Equipment included on Table 6-6. 
c  Does the Peak Vibration exceed the FTA maximum acceptable vibration standard of 80 (VdB)? 
 
SOURCE: SOURCE:  Ironwood Residential (TTM No. 37001), Noise Impact Analysis, City of Moreno Valley, prepared by Urban 
Crossroads, dated August 31, 2015.  
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Based on the reference vibration levels provided by the FTA, a large bulldozer represents the 
peak source of vibration with a reference velocity of 87 VdB at a distance of 25 feet.  At distances 
ranging from 140 to 1,469 feet from the Project site, construction vibration velocity levels are 
expected to approach 64.6 VdB, as shown on Table XII-21.  Based on the FTA vibration 
standards, the Project site would not include or require equipment, facilities, or activities that 
would result in a barely perceptible human response (annoyance) for infrequent events. 

Further, vibration levels at the site of the closest sensitive receiver are unlikely to be sustained 
during the entire construction period, but would occur rather only during the times that heavy 
construction equipment is operating simultaneously at a distance of 100 feet from the Project site 
perimeter.  Moreover, construction at the Project site would be restricted to daytime hours 
consistent with City requirements; thereby eliminating potential vibration impacts during the 
sensitive nighttime hours.  The results of this analysis indicate that the vibration impacts due to 
Project construction would be less than significant. 

Post-construction on-site activities would be limited to residential uses that would not generate 
excessive groundborne noise or vibration.  As such, ground-borne vibration and noise levels 
associated with Project would be less than significant. 

c) A substantial permanent increase in ambient noise levels in the project vicinity above 
levels existing without the project? 

Less Than Significant Impact.  The existing noise environment in the Project area is dominated 
by traffic noise from nearby roadways and nearby residential activities.  Long-term operation of 
the Project would not have a significant effect on the community noise environment in proximity 
to the Project site.  Noise sources that would have potential noise impacts include off-site vehicle 
traffic, on-site parking lots, walking trails, the proposed park, and mechanical equipment (i.e., air-
conditioning).  Motor vehicle travel on local roadways attributable to the Project, as discussed in 
Response XII.a, would have a less than significant impact on community noise levels.  Noise 
levels associated with on-site operations are also considered less than significant as discussed in 
Response XII.a.  As such, noise impacts in this regard would be less than significant. 

d) A substantial temporary or periodic increase in ambient noise levels in the project 
vicinity above levels existing without the project? 

Less Than Significant Impact.  The Project would result in a temporary increase in ambient 
noise near the Project site during the construction period.  Construction noise impacts are 
discussed in Response XII.a.  Noise generated by on-site construction activities would have a less 
than significant impact on surrounding uses. 

e) For a project located within an airport land use plan or, where such a plan has not 
been adopted, within two miles of a public airport or public use airport, would the project 
expose people residing or working in the project area to excessive noise levels? 

No Impact.  As discussed under Responses VIII.e and f, the Project site is not located within an 
airport land use plan or within two miles of a public or private airport.  The nearest airport is the 
March Inland Port, a joint-use military and public airport, located approximately 5.15 miles 
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southwest of the Project site.  Therefore, construction or operation of the Project would not 
expose people to excessive airport related noise levels.  As such, no impacts would occur. 

f) For a project within the vicinity of a private airstrip, heliport or helistop, would the 
project expose people residing or working in the project area to excessive noise levels? 

No Impact.  The Project site is not located within the vicinity of a private airstrip, heliport or 
helistop.  Therefore, the Project would not expose people residing or working in the Project area 
to excessive noise levels from such uses.  No impact would occur in this regard. 

XIII.  Population and Housing 

Would the Project: 

a. Induce substantial population growth in an area either directly (for example, by 
proposing new homes and businesses) or indirectly (for example, through extension of roads 
or other infrastructure)? 

Less Than Significant Impact.  The Project would introduce up to 181 single-family residential 
units that would generate a new residential population of up to approximately 708 persons.17  The 
estimated 708 persons increase in the City’s population would represent 0.35 percent increase to 
the existing population (202,976 persons) in the City.18  Therefore, the new residents would not 
result in a substantial increase in the local population. 

According to the Southern California Association of Governments (SCAG), the City’s forecast 
population and household growth of 67,800 persons and 21,700 households is predicted between 
2008 and 2035.19  The estimated 708 Project generated increase in population and the proposed 
181 single-family residential units are within SCAG’s growth forecast.  The City of Moreno 
Valley Housing Element 2014-2021 indicated the total housing growth need for the City during 
this planning period is 6,169 units.20  The 6,169 units represents the City’s share of the Regional 
Housing Needs Assessment (RHNA) approved by SCAG as a response to State mandated 
housing planning.  As such, the 181 single-family residential units would contribute towards the 
                                                      
17  181 residential units X 3.91 persons = 708 residents (per the average household size of 3.91 
persons/household for the City of Moreno Valley, U.S. Census Bureau, 2010 Census, 
http://www.census.gov/quickfacts/Table/PST045215/0649270,00, accessed May 2016.)   
18  U.S. Census Bureau, 2010 Census, population estimates as of July 1, 2014, 
http://www.census.gov/quickfacts/Table/PST045215/0649270,00, accessed May 2016. 
19  2012-2035 Regional Transportation Plan/Sustainable Communities Strategy, Table 18, 
Proposed 2012-2035 RTP/SCS Growth Forecast, page 35, prepared by Southern California 
Association of Governments, adopted April 2012, 
http://rtpscs.scag.ca.gov/Documents/2012/final/SR/2012fRTP_GrowthForecast.pdf, accessed 
May 2016 and the Culver City October 2013-2021 Housing Element, 
https://www.culvercity.org/~/media/Files/Planning/GeneralPlan/2013-
2021_HousingElement.ashx, accessed May 2016. 
20  City of Moreno Valley Housing Element 2014-2021, dated February 11, 2014, 
http://www.moreno-valley.ca.us/city_hall/general-plan/06gpfinal/gp/8-housing.pdf, accessed 
May 2016. 
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RHNA of the City.  Furthermore, the Project would be located in an area already served by 
existing infrastructure and anticipated within applicable City infrastructure plans (i.e., roadways, 
utility lines, etc.).  As such, the Project would not induce substantial population growth in the area 
either directly or indirectly and impacts would be less than significant.   

b. Displace substantial numbers of existing housing necessitating the construction of 
replacement housing elsewhere? 

c. Displace substantial numbers of people necessitating the construction of replacement 
housing elsewhere? 

No Impact (b-c).  The Project site consists of one single-family residential designated parcel 
(APN 473-160-004-5).  There is no street address associated with the property, which is currently 
vacant land, though several unimproved trails/dirt roads traverse the property.  As such, Project 
implementation would not displace existing housing or people.  Therefore, no impact would 
occur to existing housing or local populations such that construction of replacement housing 
would be necessary. 

XIV.  Public Services 

Would the project result in substantial adverse physical impacts associated with the provision 
of new or physically altered governmental facilities, the need for new or physically altered 
governmental facilities, construction of which could cause significant environmental impacts, 
in order to maintain acceptable service ratios, response times or other performance objectives 
for any of the public services:  

a. Fire protection.  

Less Than Significant Impact With Mitigation Incorporated.  Fire protection for the City and 
the Project site is provided by the Moreno Valley Fire Department (MVFD), which is a part of the 
California Department of Forestry and Fire Protection (CAL FIRE)/Riverside County Fire 
Department’s (RCFD) regional fire protection organization.  The MVFD is the primary response 
for fires, emergency medical services, hazardous materials, incidents, traffic accidents, terrorist 
acts, catastrophic weather events, and technical rescues for the City.  The MVFD also provides a 
full range of fire prevention services including public education, code enforcement, plan check 
and inspection services for new and existing construction, and fire investigation.21   

The MVFD consists of the fire operations division, fire prevention bureau, and the Office of 
Emergency Management (OEM) allowing for a well-coordinated response to both natural and 
man-made disaster.  The fire operations division is the largest division within the MVFD which 
includes 72 sworn personnel and two non-sworn personnel.  The main mission of the fire 
operations division is to respond to emergency calls for service from the community and provide 
quality emergency services while protecting the life and property of the residents of the City.  

                                                      
21  City of Moreno Valley Fire Department Website, http://www.moreno-
valley.ca.us/city_hall/departments/fire/index-fire.shtml, accessed July 2016. 
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Further support activities conducted by the fire operations division include fire company annual 
business/commercial fire inspections; development and management of the MVFD budget; 
coordinating and responding to non-emergency requests for MVFD services from both the City 
Council Office as well as the public; long range planning for the MVFD; and applying for 
assistance to firefighters grant and other grant opportunities.  The City’s Fire Marshal, under 
direction of the City’s Fire Chief, manages the fire prevention bureau.  The fire prevention bureau 
is the second largest division of the MVFD which includes five non-sworn personnel and six non-
sworn part time personnel.  The bureau also has five defunded positions due to budget 
constraints.  The fire prevention bureau conducts fire and life safety inspections as well as plan 
reviews for new construction, existing building, and special events.  The bureau also oversees the 
City’s hazard abatement program and the multi-family residential inspection program to ensure 
multi-housing units receive state mandated annual inspections.  The MVFD’s OEM is responsible 
for minimizing the impact of natural and man-made disaster by establishing readiness through 
City-wide prevention, preparedness, response, recover and mitigation.  This includes coordinating 
and conducting drills for the City’s Emergency Operations Center (EOC) as well as providing a 
wide variety of training to both employees including community emergency response team 
(CERT) training, terrorism awareness training, and emergency preparedness training.  As part of 
the MVFD as well as the RCFD, it is critical that the City’s OEM collaborates projects, 
emergency management grants, emergency management exercises, and the management of 
declared local disasters with the RCFD Office of Emergency Services.22  Table XIV-1, MVFD 
Fire Stations, provides information on the location, type of equipment, and the approximate 
distance/direction from the Project site for the City’s seven fire stations.  As shown in Table XIV-
1, the nearest MVFD fire stations are Fire Station 58 and Fire Station 99, located approximately 
0.80 miles southeast and 1.50 miles south of the Project site, respectively.   

Construction activities associated with the Project may temporarily increase the demand for fire 
protection and emergency medical services, and may cause the occasional exposure of 
combustible materials, such as wood, plastics, sawdust, covering and coatings, to heat sources 
including machinery and equipment sparking, exposed electrical lines, welding activities, and 
chemical reactions in combustible materials and coatings.  However, in compliance with the 
requirements of the California Occupational Safety and Health Administration (OSHA), all 
construction managers and personnel would be trained in fire prevention and emergency 
response.  Further, fire suppression equipment specific to construction would be maintained on 
the Project site.  As applicable, construction activities would be required to comply with the 2013 
CBC; the 2013 California Fire Code (CFD); and Title 8, Buildings and Construction, Chapter 
8.36, International Fire Code (herein referred to as the City’s “Fire Code”), of the MVMC. 

                                                      
22  Moreno Valley Fire Department Strategic Plan 2012-2022, prepared by Moreno Valley Fire 
Department, dated December 2011, http://www.moreno-
valley.ca.us/city_hall/departments/fire/pdfs/fireStrat-plan0612.pdf, accessed July 2016. 
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TABLE XIV-1 
MVFD FIRE STATIONS 

Fire Station Address Daily Personnel/Apparatus Equipment 

Approximate 
Distance/Direction from 
Project sitea 

Fire Station 58 

(Moreno Beach) 

28040 Eucalyptus 
Avenue 

3 firefighters/1 engine, 1 rescue engine 0.80 miles southeast 

Fire Station 99 

(Morrison Park) 

13400 Morrison 
Street 

3 firefighters, 1 battalion chief/1 engine, 1 staff 
vehicle 

1.50 miles south 

Fire Station 2 

(Sunnymead) 

24935 Hemlock 
Avenue 

 7 firefighters/1 engine, 1 aerial ladder truck, 1 
urban search & rescue trailer, 1 rescue squad 

2.10 miles west 

Fire Station 48 

(Sunnymead Ranch) 

10511 Village Road 3 firefighters/1 engine 3.75 miles northwest 

Fire Station 65 

(Kennedy Park) 

15111 Indian 
Avenue 

3 firefighters/1 engine, 1 reserve engine 4.00 miles southwest 

Fire Station 91 

(College Park) 

16110 Lasselle 
Street 

7 firefighters/1 engine, 1 rescue squad 4.11 miles south 

Fire Station 6 

(Towngate) 

22250 Eucalyptus 
Avenue 

3 firefighters/1 engine, 1 reserve aerial ladder 
truck, 1 reserve engine 

4.88 miles west 

 
a  Approximate distance/direction from Project site in miles is a straight line distance, not a drive distance. 
 
Sources:  City of Moreno Valley Fire Department Website, Fire Station Locations, http://www.moreno-
valley.ca.us/city_hall/departments/fire/fire-locs.shtml, accessed July 2016 and Abdul R. Ahmad, Fire Chief, Moreno Valley Fire Department, 
Letter Correspondence, dated July 25, 2016. 
 

 

Construction activities may involve temporary lane closures of right-of-way frontage 
improvements and utility construction.  Construction-related traffic could result in increased 
travel time due to flagging or stopping of traffic to accommodate trucks entering and existing the 
Project site during construction.  As such, construction activities could increase response times 
for emergency vehicles to local business and/or residences within the Project vicinity, due to 
travel time delays to through traffic.  However, the impacts of such construction activity would be 
temporary and on an intermittent basis.  Further, a Construction Traffic Management Plan for the 
Project would be prepared in order to minimize disruptions to through traffic flow, maintain 
emergency vehicle access to the Project site and neighboring land uses, and schedule worker and 
construction equipment delivery to avoid peak traffic hours (MM PS-1).  As a component of the 
Construction Traffic Management Plan, the times of day and locations of all temporary lane 
closures would be coordinated so that they do not occur during peak periods of traffic congestion, 
to the extent feasible.  Truck routes for material and equipment deliveries, as well as for soil 
export and disposal, would require approval by the City’s Department of Public Works prior to 
construction activities.  The Construction Traffic Management Plan would be prepared for review 
and approval by the Department of Public Works prior to commencement of any construction 
activity.  These practices, as well as techniques typically employed by emergency vehicles to 
clear or circumvent traffic, are expected to limit the potential for significant delays in emergency 
response times during Project construction.  Therefore, impacts regarding emergency response 
times and emergency access during construction would be less than significant with the 
incorporation of the Project’s Construction Traffic Management Plan (MM PS-1). 
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Overall, with compliance to applicable MVFD requirements and implementation of the 
prescribed mitigation measure, and due to the temporary nature of the necessary construction 
activities, construction impacts on fire protection and emergency medical services would be less 
than significant. 

Operational activities associated with the Project would increase demand for fire protection and 
emergency medical services.  As discussed in Section VIII, Population and Housing, the 
estimated 708 increase in population generated by the Project would represent a 0.35 percent 
increase in the existing population in the City.  The estimated Project generated increase in 
population and the proposed 181 single-family residential units are within SCAG’s growth 
forecast.  According to the MVFD, the proposed structures within the Project site are considered 
to be in both the high fire risk category and non-fire high risk category.  As mentioned above, the 
nearest MVFD fire station is Fire Station 58 located approximately 0.80 miles southeast of the 
Project site, or approximately two miles utilizing existing roads.  Further, the MVFD participates 
in the regionalized cooperative fire protection delivery system of CAL FIRE/RCFD.  This system 
provides assurances that the nearest and most appropriate resources are dispatched to all requests 
for fire protection and emergency medical services regardless of the jurisdiction.  The MVFD’s 
goal is for an engine company to arrive on scene within four minutes of travel time to fire 
incidents and emergency medical aid calls 90 percent of the time.23  A complete first alarm fire 
assignment is to arrive on scene within eight minutes of travel time 90 percent of the time.24  The 
estimated travel time from Fire Station 58 is approximately five minutes for the first arriving 
engine for any emergency incidents and a six minute response time for the first arriving aerial 
ladder truck company.25  Emergency vehicles and fire access to the Project site is currently and 
would continue to be provided via Ironwood Avenue, Nason Street, and Oliver Street.  The 
primary driveway for the Project site would be located on Ironwood Avenue about mid-block 
between Nason Street and Oliver Street, immediately opposite from and north of Lantz Lane.  
Secondary site access would be provided by driveways on both Nason Street and Oliver Street 
just north of Ironwood Avenue.  According to the MVFD, the Department would be able to 
mitigate an emergency requiring the specialized services of either a fire engine or an aerial ladder 
truck with its current equipment and three nearest fire stations (i.e., Fire Stations 58, 99, and 2) in 
a timely manner.26  The Project would not impact the MVFD fire protection services and service 
levels would be sufficient without the addition of equipment and/or fire station locations.27  The 
Project would be designed, constructed and maintained in accordance with MVFD’s development 
and construction requirements to minimize the risks associated with fires.  Based on the 
considerations above, the increase in population from the Project would not be substantial enough 
to significantly impact fire and emergency services on a daily or annual basis.  No new fire 
protection facilities would be necessary as a result of Project implementation. 

                                                      
23  Abdul R. Ahmad, Fire Chief, Moreno Valley Fire Department, Letter Correspondence, dated 
July 25, 2016. 
24  Ibid. 
25  Ibid. 
26  Ibid. 
27  Ibid. 
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The Project site is susceptible to wildland fire hazards and is located in a VHFHSZ.  Section VIII, 
Hazards and Hazardous Materials, Response VIII.h, above, discusses the potential for impacts 
associated with wildland fires.  As discussed in Response VIII.h, any significant risk of loss, 
injury or death involving wildland fires, would be minimized to the maximum extent feasible 
through implementation of a Project-specific Fuel Modification Plan that would be subject to 
review and approval by the MVFD.  As importantly, because the existing site is not currently 
maintained as a fuel modification area and consists of uncontrolled vegetation, existing single-
family residences to the south and west of the Project site would gain increased protection from 
the spread of fire.  As such, the Project would reduce the threat of wildland fires to people and 
structures in the Project vicinity and thus, lessen the potential demand for fire services needed in 
the event of a wildland fire. 

Another important component of ensuring fire protection services is the availability of adequate 
firefighting water flow.  Fire flow requirements are closely related to land use.  The quantity of 
water necessary for fire protection varies with the type of development, life hazard, occupancy, 
and the degree of fire hazards.  The ability of the water service provider to provide water supply 
to the Project is discussed in Section XVII, Utilities and Service Systems, below.  As discussed 
therein, adequate water supply would be available to serve the Project site, including minimum 
fire flow requirements. 

Overall, given the Project’s conformance to expected growth scenarios for the City, the existing 
number of MVFD staff, and the Project’s planned on-site fire protection design features 
consistent with applicable regulatory requirements of the CBC, CFD, the MVMC, and the 
MVFD, the Project is not expected to be beyond the scope of available fire services.  
Accordingly, the MVFD’s response times would not be substantially changed such that response 
time objectives are compromised in any significant manner.  Further, no new or expanded fire 
facilities would be constructed as a result of the Project.  Nonetheless, to further ensure impacts to 
fire protection services and facilities would be less than significant, the Project applicant shall 
comply with Title 3, Revenue and Finance, Chapter 3.38, Residential Development Impact Fees, 
Section 3.38.060, Fire Facilities Residential Development Impact Fees, of the MVMC.  
Compliance would offset the incremental cost of the increased demand to maintain adequate fire 
protection facilities and equipment, and/or personnel, resulting from the Project by payment of 
development fees per the MVMC.  As such, impacts to fire protection services and facilities 
would be less than significant. 

Mitigation Measures 

MM PS-1: Construction Traffic Management Plan - A Construction Traffic 
Management Plan shall be developed by the Project contractor in consultation with the 
Project’s traffic and/or civil engineer and approved by the City of Moreno Valley 
Department of Public Works prior to issuance of any Project demolition, grading or 
excavation permit.  The Construction Traffic Management Plan shall also be reviewed 
and approved by the MVFD.  The City of Moreno Valley Department of Public Works 
reserves the right to reject any engineer at any time and to require that the Plan be 
prepared by a different engineer.  The construction management plan shall include, at a 
minimum, the following. 
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 The name and telephone number of a contact person who can be reached 24 hours a 
day regarding construction traffic complaints or emergency situations; 

 An up-to-date list of local police, fire, and emergency response organizations and 
procedures for the continuous coordination of construction activity, potential delays, 
and any alerts related to unanticipated road conditions or delays, with local police, 
fire, and emergency response agencies.  Coordination shall include the assessment of 
any alternative access routes that might be required through the site, and maps 
showing access to and within the site and to adjacent properties; 

 Procedures for the training and certification of the flag persons used in 
implementation of the Construction Traffic Management Plan; 

 The location, times, and estimated duration of any roadway closures, traffic detours, 
use of protective devices, warning signs, and staging or queuing areas; 

 Identify the locations of the off-site truck parking and staging and provide measures 
to ensure that trucks use the specified haul route, and do not travel through nearby 
residential neighborhoods or schools; 

 Schedule vehicle movements to ensure that there are no vehicles waiting off-site and 
impeding public traffic flow on surrounding streets; 

 Establish requirements for loading/unloading and storage of materials on the Project 
site; 

 During construction activities when construction worker parking cannot be 
accommodated on the Project site, a Construction Worker Parking Plan shall be 
prepared which identifies alternate parking location(s) for construction workers and 
the method of transportation to and from the Project site (if beyond walking distance) 
for approval by the City of Moreno Valley.  The Construction Worker Parking Plan 
shall prohibit construction worker parking on residential streets and prohibit on-street 
parking, except as approved by the City. 

b. Police protection.  

Less Than Significant Impact With Mitigation Incorporated.  Police protection for the City 
and the Project site is provided by the City of Moreno Valley Police Department (MVPD), which 
contracts with the Riverside County Sheriff’s Department (RCSD).  The MVPD serves a 
population of approximately 207,000 persons.  Currently, the MVPD consists of 199 full time 
employees which includes 150 sworn officers and 49 non-sworn (i.e., front office staff, support 
personnel).  The MVPD station is located 22850 Calle San Juan de Los Lagos, approximately 4.7 
miles southwest of the Project site.  At this time, there are no planned improvements for the 
MVPD facilities.  As the City contracts their police protections services with the RCSD, the City 
has access to all of the RCSD services which include dispatch, a specials weapons and tactics 
(SWAT) team, a bomb squad, a dive team, off-highway enforcement team, and a helicopter. 28  

                                                      
28  Deputy M. Reilly #4695, Community Services Unit, Moreno Valley Police Department, 
letter correspondence, dated June 7, 2016. 
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During construction, equipment and building materials could be temporarily stored on-site, which 
could result in theft, graffiti, and vandalism.  However, the Project site is located in area with 
moderate vehicular activity from Ironwood Avenue.  In addition, the construction site would be 
fenced along the perimeter, with the height and fence materials subject to review and approval by 
the City’s Department of Public Works.  Temporary lane closures may be required for right-of-
way frontage improvements and utility construction.  However, these closures would be 
temporary in nature and in the event of partial lane closures, both directions of travel on area 
roadways and access to the Project site would be maintained.  Emergency vehicle drivers have a 
variety of options for advoiding traffic, such as using their sirens to clear a path of travel or 
driving in lanes of opposing traffic.  Further, as discussed above, a Construction Traffic 
Management Plan for the Project would be prepared in order to minimize disruptions to through 
traffic flow, maintain emergency vehicle access to the Project site and neighboring land uses, and 
schedule worker and construction equipment delivery to avoid peak traffic hours (MM PS-1).  
Given the visibility of the Project site from adjacent roadways and surrounding properties, 
existing police presence in the City, maintained emergency access, construction fencing, and 
incorporation of MM PS-1, the Project is not expected to increase demand on existing police 
services to a meaningful extent.  Therefore, the Project would have a less than significant 
temporary impact on police protection during the construction phases.   

Operational activities associated with the Project would increase demand for police protection 
services.  As discussed above, the estimated 708 increase in population generated by the Project 
would represent a 0.35 percent increase in the existing population in the City.  The estimated 
Project generated increase in population and the proposed 181 single-family residential units are 
within SCAG’s growth forecast.   

With development on the site, patrol routes in the area would be slightly modified to include the 
site, as necessary.  To ensure that police protection considerations are incorporated into the 
Project design, prior to the issuance of a building permit for the Project, the MVPD would be 
provided the opportunity to review and comment upon building plans in order to facilitate 
opportunities for improved emergency access and response; ensure the consideration of design 
strategies that facilitate public safety and police surveillance; and other specific design 
recommendations to enhance public safety and reduce potential demands upon police protection 
services.  Upon initial review of the Project Description, the MVPD has provided the following 
recommendations:  address numbers on all buildings/residences shall be placed in the most 
visible location on the building and illuminated as well as painted on the curb in front of each 
residence; the parking lots, walking trails, street and buildings shall have appropriate lighting and 
shadows casted by landscaping and trees shall be minimized on walkways and public areas; a 
City wide camera system shall be installed at the corner of Nason Street and Ironwood Avenue; if 
one or more community mailbox areas are proposed, these areas shall have appropriate lighting 
and be located in a highly visible public location and designed to resist mail theft; and speed 
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bumps, dips, or similar traffic calming measures shall be constructed on the long south main 
street.29   

Overall, given the Project’s conformance to expected growth scenarios for the City, the existing 
number of police staff, and incorporation of the MVPD’s recommendations, the Project is not 
expected to be beyond the scope of available police services.  Accordingly, the MVPD’s response 
times would not be substantially changed such that response time objectives are compromised in 
any significant manner.  Further, according to the MVPD, Project implementation would not 
require the physical expansion of an existing police station or new police station, or additional 
staffing to the police protection facilities serving the Project site.30  Nonetheless, to further ensure 
impacts to police protection services and facilities would be less than significant, the Project 
applicant shall comply with Title 3, Revenue and Finance, Chapter 3.38, Residential 
Development Impact Fees, Section 3.38.070, Police Facilities Residential Development Impact 
Fees, of the MVMC.  Compliance would offset the incremental cost of the increased demand to 
maintain adequate police protection facilities and equipment, and/or personnel, resulting from the 
Project by payment of development fees per the MVMC.  As such, impacts to police protection 
services and facilities would be less than significant. 

Mitigation Measures 

Refer to MM PS-1. 

c. Schools.  

Less Than Significant Impact.  The Project would be served by the Moreno Valley Unified 
School District (MVUSD).  The MVUSD includes 23 elementary schools, 6 middle schools, 4 
high schools, and 9 specialized schools.  The Project site is located within the attendance 
boundaries of the Cloverdale Elementary School, Palm Middle School, and Valley View High 
School.  The Cloverdale Elementary School, transitional kindergarten through fifth grade (TK-5), 
is located at 12050 Kitching Street, approximately 1.5 miles west of the Project site.  Cloverdale 
Elementary School currently has 12 portable classrooms and 22 permanent classrooms with an 
existing enrollment of 770 students and a projected enrollment of 800 students with a design 
capacity of 850 students during the school year 2019/2020 (Project buildout year 2020).  The 
Palm Middle School, (grades 6-8), is located at 11900 Swanson Avenue, approximately 1.25 
miles west of the Project site.  Palm Middle School currently has 5 portable classrooms and 51 
permanent classrooms with an existing enrollment of 1,243 students and a projected enrollment of 
1,300 students with a design capacity of 1,465 students during the school year 2019/2020.  The 
Valley View High School, (grades 9-12), is located at 13135 Nason Street, approximately 1.2 
miles south of the Project site.  Valley View High School currently has 27 portables classrooms 
and 73 permanent classrooms with an existing enrollment of 2,636 students and a projected 
enrollment of 2,636 students with a design capacity of 2,638 students during the school year 
2019/2020.  The MVUSD is in the process of construction an additional high school which would 

                                                      
29  Deputy M. Reilly #4695, Community Services Unit, Moreno Valley Police Department, 
letter correspondence, dated June 7, 2016. 
30  Ibid. 
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serve the Project area.  The land has been purchased and due diligence is currently being 
performed.  The MVUSD’s goal is to have the new high school ready for occupancy by year 
2020, with a capacity of 2,400 students.  Initial enrollment would be grade 9 only; second year 
grades 9 and 10; third year grades 9-11; and forth year grades 9-12.31 

The MVUSD created and adopted the 2013/2014 Facilities Master Plan which identified 
improvements, dependent upon available funding, for schools within the MVUSD including the 
Cloverdale Elementary School, Palm Middle School, and Valley View High School.  
Improvements for the Cloverdale Elementary School include the following:  removal of all 12 
portable classrooms and one portable restroom building; construction of a 2-story permanent 
classroom building (10 classrooms and restrooms) to replace the 12 portable classrooms and one 
portable restroom building; addition of staff toilets to Classroom Building C and D; and 21st 
century technology upgrades.  Improvements for the Palm Middle School include the following:  
parking expansion and reconfiguration; separate bus and parent drop off; replacement of drinking 
fountains; upgrade exterior fencing and gates; new enclosed gymnasium to replace existing 
pavilion; food service and locker room transformation; and classroom building transformation 
including science classrooms (interior finishes, ceilings and energy efficient lighting).  
Improvements for the Valley View High School including the following:  classroom buildings 
transformation including science and special education (SDC Therapy) classrooms; new defined 
and secured point of entry; transformation of gymnasium, locker rooms and weight rooms; food 
service area transformation; new girls’ softball field; new lunch shelter; new guard shack at main 
parking lot entrance; removal of portable classrooms after construction of the new high school 
(high school No. 5); new culinary arts program; and 21st century upgrades.32   

Project operation would incrementally increase demand for school services.  The estimated 708 
increase in population generated by the Project would represent a 0.35 percent increase in the 
existing population in the City.  The Project is estimated to generate 55 elementary school 
students, 27 middle school students, and 36 high school students for a total of 118 students.33  
Project impacts related to schools would be addressed through payment of required Senate Bill 50 
(SB 50) development fees pursuant to Section 65995 of the California Government Code.  In 
accordance with SB 50, the payment of these fees are deemed to provide full and complete 
mitigation for impacts to school facilities.  Therefore, impacts to school services and facilities 
would be less than significant. 

                                                      
31  Sergio San Martin, Director, Facilities Planning and Development, MVUSD, letter 
correspondence dated May 18, 2016. 
32  Sergio San Martin, Director, Facilities Planning and Development, MVUSD, letter 
correspondence dated May 18, 2016. 
33  Student generation rates sourced from the Fee Justification Report for New Residential & 
Commercial/Industrial Development, dated April 21, 2016.  Elementary:  0.3019 X 181 single-
family units = 55 elementary school students.  Middle:  0.1500 X 181 single-family units = 27 
middle school students.  High School:  0.1973 X 181 single-family units = 36 high school 
students.  55 + 27 + 36 = 118 total students.  .Sergio San Martin, Director, Facilities Planning and 
Development, MVUSD, letter correspondence dated May 18, 2016.   
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d. Parks. 

Less Than Significant Impact.  The Moreno Valley Parks and Community Services Department 
(Parks Department) manages and provides maintenance services for the City’s parks and facilities 
and provides a wide range of recreation activities, programs and services throughout the 
community.  The City has two golf courses including the 27-hole Moreno Valley Ranch Golf 
Club.  The City is the home to the 8,000-acre Lake Perris State Park.  The State Park offers 
boating, fishing and camping facilities.  The City’s park system includes 32 parks and/or joint-use 
facilities (531.66 maintained acres) and includes a 9-hole executive golf course, 24 multi-use 
sports fields, 11 tennis courts, nine basketball courts, 28 play apparatus, and three recreation 
centers.34  At this time, there are no planned improvements to the parks and recreational facilities 
in the service area of the Project site.35   

The Project site is located within the vicinity of six park facilities.  Table XIV-2, City of Moreno 
Valley Parks Facilities Located in the Vicinity of the Project Site, provides information on the 
park/facility, location, size, park amenities/activities, and the approximate distance/direction from 
the Project site. 

The proposed Ironwood Village Park, which would be a private facility for exclusive use by 
Ironwood Village residents, would be located centrally within the Project site allowing residents 
to walk to the park safely using the Project-wide interconnected trails system.  The park may 
include, but is not limited to, the following features and amenities: bench seating, an open play 
area, Bocce ball courts, picnic area and a tot lot “children’s play equipment”.  The actual park 
amenities would be decided at time of buildout by the developer with approval from the City of 
Moreno Valley.  Please refer to Figure A-6, Conceptual Park Plan, in the Project Description, 
for a conceptual illustration of the proposed on-site park. 

The Project would include multi-use trails that would interconnect the Project neighborhoods to 
the interior open spaces and on-site park, as well as to the future City of Moreno Valley’s off-site 
trails system, as illustrated in Figure A-7, Trail Connection Map, of the Project Description.  
There would be “nodes of interest” located along the central trail that leads from north to south to 
and from the proposed Ironwood Village Park.  There would also be trail connections onto the 
central trail from trails leading off the adjacent cul-de-sacs.  The central trail would provide areas 
to rest and enjoy the outdoors within walking distance of on-site residents’ homes.  Trails would 
provide connections through the central open space area and would branch off east and west 
along the north-south-oriented open space area, with additional trails connecting to neighborhood 
streets, as well as other off-site trails.  All the trails would loop throughout the Project, which 
would allow pedestrian connections to the park and the proposed City Trails to the north, east and 
west of the Project site.  The trails would be built per City of Moreno Valley Standards. 

                                                      
34  The City of Moreno Valley Website, Parks and Community Services, http://www.moreno-
valley.ca.us/resident_services/park_rec/index_park-rec.shtml?tab=3#Tab-mv, accessed June 8, 
2016.   
35  Tony Hetherman, Parks Projects Coordinator, Parks & Community Services, City of Moreno 
Valley, phone correspondence on June 8, 2016. 
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TABLE XIV-2 
CITY OF MORENO VALLEY PARK FACILITIES LOCATED IN THE VICINITY OF THE PROJECT SITE 

Park/Facility/Type Location 
Size 
(acres) Parks Amenities/Activities 

Approximate 
Distance/Direction 
from Project sitea 

Rock Ridge Park 
(Mini Neighborhood 
Park) 

27119 
Waterford 
Way 

1.93 
Barbeques, picnic tables, security 
lighting, tot lot 

1.00 miles south 

Cold Creek Trailhead 
(Trailhead) 

Nason Street 
and Dracaea 
Avenue 

0.64 
Multi-purpose trail, off-street parking, 
picnic tables, security lighting 

1.25 miles south 

Morrison Park 
(Community Park) 

26667 
Dracaea 
Avenue 

14.01 

Barbeques, off-street parking, picnic 
tables, restrooms, security lighting, 
soccer field, snack bar, four-lighted 
softball/baseball fields 

1.38 miles 
northeast 

Weston Park 

(Neighborhood Park) 

13170 
Lasselle 
Street 

4.14 
Barbeques, multi-use athletic fields, 
picnic tables, restrooms, security 
lighting, softball/baseball fields, tot lot 

1.50 miles 
southwest 

Cottonwood 
Equestrian Staging 
Area 

(Trailhead) 

28590 
Cottonwood 
Avenue 

0.40 
Multi-purpose trail, picnic tables, 
security lighting 

2.15 miles 
southeast 

Moreno Valley 
Equestrian Park & 
Nature Center 
including Hound 
Town Dog Park 

(Specialty Park) 

11150 
Redlands 
Boulevard 

45.00 
Dog park, horse area, multi-purpose 
trails, off-street parking 

2.30 miles 
northeast 

 
a  Approximate distance/direction from Project site in miles is a straight line distance, not a drive distance. 
 
SOURCE:   City of Moreno Valley Website, Explore our Parks, http://www.moreno-
valley.ca.us/resident_services/park_rec/pdfs/prks_map.pdf, accessed June 8, 2016. 
City of Moreno Valley Parks, Recreation and Open Space Comprehensive Master Plan, Table 3.1, Moreno Valley Parks, dated 
September 2010. 
Tony Hetherman, Parks Projects Coordinator, Parks & Community Services, City of Moreno Valley, phone correspondence on June 8, 
2016. 
 

 

According to the Parks Department, Project implementation would not require the physical 
expansion of an existing park or new park facilities serving the Project site.36  Nonetheless, to 
further ensure impacts to parks would be less than significant, the Project applicant would be 
responsible for meeting the parkland dedication or fee requirements as required by the Quimby 
Act and Title 3, Revenue and Finance, Chapter 3.38, Residential Development Impact Fees, 
Section 3.38.080, Park Improvements Residential Development Impact Fees, Section 3.38.090, 
Community/Recreation Center Residential Development Impact Fees, and Chapter 3.40, 
Dedication of Land for Park Facilities and Payment of in-lieu fees, of the MVMC.  Compliance 
would offset the incremental cost of the increased demand to maintain adequate park facilities 
and equipment, resulting from the Project by parkland dedication or payment of development fees 
per the MVMC.  As such, impacts to parks services and facilities would be less than significant. 

                                                      
36  Tony Hetherman, Parks Projects Coordinator, Parks & Community Services, City of Moreno 
Valley, phone correspondence on June 8, 2016. 
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e. Other public facilities.   

Less Than Significant Impact.  The Moreno Valley Public Library (MVPL) provides library 
services to the City and the Project site.  The MVPL is located at 25480 Alessandro Boulevard, 
approximately 2.5 miles southwest of the Project site.  The 15,000 square-foot Library includes a 
collection size of 82,405 items.  The MVPL includes 23 full-time employees with an average of 
32 volunteers per month.37 

To address potential impacts to libraries, the Project applicant shall comply with Title 3, Revenue 
and Finance, Chapter 3.38, Residential Development Impact Fees, Section 3.38.100, Library 
Facilities and Materials Residential Development Impact Fees, of the MVMC.  Compliance 
would offset the incremental cost of the increased demand to maintain adequate library facilities 
and materials, and/or personnel, resulting from the Project by payment of development fees per 
the MVMC.  Further, according to the MVPL, Project implementation would not require the 
physical expansion of an existing library or a new library serving the Project site.38  As such, 
impacts to library services and facilities would be less than significant. 

The Project residents would utilize and, to some extent, impact the maintenance of public 
facilities, including roads.  However, implementation of the Project would result in an 
inconsequential increase of 708 persons (0.35 percent population increase) in the type or 
frequency of uses of area governmental services and roadways.  Therefore, development of the 
Project would not significantly increase the use of government services beyond current levels.  
Construction activities would result in a temporary increased use of the surrounding roads.  
However, the use of such facilities would not require maintenance of such facilities beyond 
normal requirements.  The Project applicant would need to pay all City and/or County impact 
fees, as applicable, including the City of Moreno Valley Development Impact Fee (DIF) and the 
Transportation Uniform Mitigation Fee (TUMF) as described in Section XVI, 
Transportation/Traffic, below.  Overall, less than significant impacts to governmental services, 
including roads, would occur. 

XV.  Recreation 

a. Would the project increase the use of existing neighborhood and regional parks or 
other recreational facilities such that substantial physical deterioration of the facility would 
occur or be accelerated? 

b. Does the project include recreational facilities or require the construction or expansion 
of recreational facilities which might have an adverse physical effect on the environment? 

Less Than Significant Impact (a-b).  As described under Response XIV.d, operational activities 
associated with the Project would increase demand for parks services.  However, the Project 
would include the Ironwood Village Park, multi-use trails that would interconnect the Project 

                                                      
37  Terrie Stevens, Administrative Services Director, Administrative Services, City of Moreno 
Valley, email correspondence on July 18, 2016. 
38  Ibid. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-165 ESA PCR 
Initial Study January 2017 

neighborhoods to the interior open spaces and on-site park, as well as to the future City of 
Moreno Valley’s off-site trails system.  As such, the demand or use of nearby park facilities may 
be reduced at times by the Project.  Nonetheless, to offset the Project’s demand on park facilities 
and services, the Project applicant would be responsible for meeting the parkland dedication or 
fee requirements pursuant to the Quimby Act and Title 3, Revenue and Finance, Chapter 3.38, 
Residential Development Impact Fees, Section 3.38.080, Park Improvements Residential 
Development Impact Fees, Section 3.38.090, Community/Recreation Center Residential 
Development Impact Fees, and Chapter 3.40, Dedication of Land for Park Facilities and Payment 
of in-lieu fees, of the MVMC.  Therefore, with the proposed park, trails, and open space features 
and parkland dedication or payment of development fees, the Project would not substantially 
deteriorate, or accelerate the deterioration of recreational facilities or resources.  Impacts would 
be less than significant in this regard. 

XVI.  Transportation/Traffic 

The following discussion, is based, in part, on the Ironwood Residential (TTM No. 37001) 
Traffic Impact Analysis City of Moreno Valley (herein referred to as the “Traffic Impact 
Analysis”), prepared by Urban Crossroads, dated March 9, 2016.  The Traffic Impact Analysis 
was conducted using procedures and criteria adopted by the City’s Traffic Study Guidelines, and 
addressed the Project’s trip generation and potential impacts to the surrounding roadway 
network.  The Traffic Impact Analysis evaluates six Project scenarios:  Existing (2015), Existing 
With Project (2015), Opening Year Cumulative Without Project (2020), Opening Year 
Cumulative With Project (2020), Horizon Year Without Project (2035), and Horizon Year With 
Project (2035).  Future conditions take into account the potential development of 252 related 
projects in the general Project vicinity, as identified by the City.  The Traffic Impact Analysis is 
provided in Appendix J. 

Would the Project: 

Conflict with an applicable plan, ordinance or policy establishing measures of effectiveness for 
the performance of the circulation system, taking into account all modes of transportation 
including mass transit and non-motorized travel and relevant components of the circulation 
system, including but not limited to intersections, streets, highways and freeways, pedestrian and 
bicycle paths, and mass transit? 

Less Than Significant Impact With Mitigation Incorporated.  Seven (7) study area 
intersections were selected for evaluation in consultation with the City’s Traffic Engineering 
Division based on the City’s traffic impact analysis methodology that requires analysis of 
intersection locations with 50 or more peak hour project trips; refer to Table XVI-1, Study Area 
Intersections and Figure XVI-1, Intersection Location Map.   
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-166 ESA PCR 
Initial Study January 2017 

TABLE XVI-1 
STUDY AREA INTERSECTIONS 

ID Intersection Location Jurisdiction 

1 Nason Street/Street “A” – Future Intersection Moreno Valley 

2 Nason Street/Ironwood Avenue Moreno Valley 

3 Nason Street/SR-60 Westbound Ramps Moreno Valley, Caltrans 

4 Nason Street/SR-60 Eastbound Ramps Moreno Valley, Caltrans 

5 Street “B”/Lantz Lane/Ironwood Avenue Moreno Valley 

6 Oliver Street/Street “C” Moreno Valley 

7 Oliver Street/Ironwood Avenue Moreno Valley 

 
SOURCE:   Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated 
March 9, 2016. 
 

Ten (10) study area roadways were selected for evaluation based on a review of the key roadway 
segments in which the Project is anticipated to contribute 50 or more peak hour trips; refer to 
Table XVI-2, Study Area Roadways and Figure XVI-1.   

Level of Service Methodology 

Traffic operations of roadway facilities are described using the term “level of service” (LOS).  
LOS is a qualitative description of traffic flow based on several factors such as speed, travel time, 
delay, and freedom to maneuver.  Six levels are typically defined ranging from LOS “A”, 
representing completely free-flow conditions, to LOS “F”, representing breakdown in flow 
resulting in stop-and-go conditions.  LOS “E” represents operations at or near capacity, an 
unstable level where vehicles are operating with the minimum spacing for maintaining uniform 
flow.   

Intersection Capacity Analysis Methodology 

The definitions of LOS for interrupted traffic flow (flow restrained by the existence of traffic 
signals and other traffic control devices) differ slightly depending on the type of traffic control.  
The LOS is typically dependent on the quality of traffic flow at the intersections along a roadway.  
The Highway Capacity Manual (HCM) 2010 methodology expresses the LOS at an intersection 
in terms of delay time for the various intersection approaches.  The HCM uses different 
procedures depending on the type of intersection control.   

 Signalized Intersections  

The City requires signalized intersection operations analysis based on the methodology described 
in Chapter 18 and Chapter 31 of the HCM 2010.  Intersections LOS operations are based on an 
intersection’s average control delay.  Control delay includes initial deceleration delay, queue 
move-up-time, stopped delay, and final acceleration delay.  For signalized intersections LOS is 
directly related to the average control delay per vehicle and is correlated to a LOS designation as 
described in Table XVI-3, Signalized Intersection LOS Thresholds.   
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Ironwood Village Project

Figure XVI-1
Location Map

SOURCE: Urban Crossroads, 2015
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-168 ESA PCR 
Initial Study January 2017 

TABLE XVI-2 
STUDY AREA ROADWAYS 

ID Intersection Location Jurisdiction 

1 Nason Street, Street “A” to Ironwood Avenue Moreno Valley 

2 Nason Street, South of Ironwood Avenue Moreno Valley 

3 Nason Street, North of SR-60 Westbound Ramps Moreno Valley 

4 Nason Street, SR-60 Westbound Ramps to SR-60 Eastbound Ramps Moreno Valley 

5 Nason Street South of SR-60 Eastbound Ramps Moreno Valley 

6 Ironwood Avenue, West of Nason Street Moreno Valley 

7 Ironwood Avenue, Nason Street to Lantz Lane Moreno Valley 

8 Ironwood Avenue, Lantz Lane to Olive Street Moreno Valley 

9 Ironwood Avenue, East of Oliver Street Moreno Valley 

10 Oliver Street, Street “C” and Ironwood Avenue Moreno Valley 

 
SOURCE:   Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated 
March 9, 2016. 
 

 

TABLE XVI-3 
SIGNALIZED INTERSECTION LOS THRESHOLDS 

Description 

Average Control 
Delay (Seconds)
V/C < 1.0 

Level of Service 
V/C < 1.0 

Level of Service
V/C > 1.0 

Operations with very low delay occurring with 
favorable progression and/or short cycle length. 

0 to 10.00 A F 

Operations with low delay occurring with good 
progression and/or short cycle lengths. 

10.01 to 20.00 B F 

Operations with average delays resulting from 
fair progression and/or longer cycle lengths.  
Individual cycle failures begin to appear. 

20.01 to 35.00 C F 

Operations with longer delays due to a 
combination of unfavorable progression, long 
cycle lengths, or high V/C ratios.  Many vehicles 
stop and individual cycle failures are noticeable. 

35.01 to 55.00 D F 

Operations with high delay values indicating poor 
progression, long cycle lengths, and high V/C 
ratios.  Individual cycle failures are frequent 
occurrences.  This is considered to be the limit of 
acceptable delay. 

55.01 to 80.00 E F 

Operations with delays unacceptable to most 
drivers occurring due to over saturation, poor 
progression, or very long cycle lengths. 

80.01 and up F F 

 
SOURCE:  HCM 2010, Chapter 18; Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by 
Urban Crossroads, dated March 9, 2016. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-169 ESA PCR 
Initial Study January 2017 

 Unsignalized Intersections  

The City requires the operations of unsignalized intersections to be evaluated using the 
methodology described in Chapters 19, 20, and 32 of the HCM 2010.  The LOS rating is based on 
the weighted average control delay expressed in seconds per vehicle; refer to Table XVI-4, 
Unsignalized Intersection LOS Thresholds.  At two-way or side-street stop-controlled 
intersections, the LOS criteria apply to each lane on a given approach and to each approach on the 
minor street.  LOS is not calculated for major street approaches or for the intersection as a whole.  
For all-way stop controlled intersections, LOS is based solely on control delay for assessment of 
LOS at the approach and intersection levels. 

TABLE XVI-4 
UNSIGNALIZED INTERSECTION LOS THRESHOLDS 

Description 
Average Control Delay 
Per Vehicle (Seconds) 

Level of Service  
V/C < 1.0 

Level of Service
V/C > 1.0 

Little or no delays. 0 to 10.00 A F 

Short traffic delays. 10.01 to 15.00 B F 

Average traffic delays. 15.01 to 25.00 C F 

Long traffic delays. 25.01 to 35.00 D F 

Very long traffic delays. 35.01 to 50.00 E F 

Extreme traffic delays with intersection capacity 
exceeded. 

50.00 F F 

 
SOURCE:  HCM 2010, Chapter 19, 20, and 32; Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, 
prepared by Urban Crossroads, dated March 9, 2016. 
 

 

Roadway Segment Capacity Analysis Methodology 

Roadway segment operations have been evaluated using the City’s daily roadway capacity values 
provided in the City of Moreno Valley Transportation Engineering Division Traffic Impact 
Analysis (TIA) Preparation Guide (2007).  Per the City’s traffic impact analysis guidelines, 
roadway segments within the study area should maintain the LOS capacities illustrated in 
Figure XVI-2, City of Moreno Valley Level of Service (LOS) Standards.  Table XVI-5, Roadway 
Segment Capacity LOS Thresholds, summarizes the daily roadway capacities for each type of 
roadway.  These roadway capacities are “rule of thumb” estimates for planning purposes and are 
affected by such factors as intersections (spacing, configuration and control features), degree of 
access control, roadway grades, design geometrics (horizontal and vertical alignment standards), 
sight distance, vehicle mix (truck and bus traffic) and pedestrian bicycle traffic.  As such, where 
the ADT-based roadway segment analysis indicates a deficiency (unacceptable LOS), a review of 
the more detailed peak hour intersection analysis and progression analysis are undertaken.  The 
more detailed peak hour intersection analysis explicitly accounts for factors that affect roadway 
capacity.  Therefore, roadway segment widening is typically only recommended if the peak hour 
intersection analysis indicates the need for additional through lanes. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-170 ESA PCR 
Initial Study January 2017 

TABLE XVI-5 
ROADWAY SEGMENT CAPACITY LOS THRESHOLDS 

 Level	of	Service	Capacitya 

Receptor	Location A B C D E 

Six Lane Divided Arterial 33,900 39,400 45,000 50,600 56,300 

Four Lane Divided Arterial 22,500 26,300 30,000 33,800 37,500 

Four Lane Undivided Arterial 15,000 17,500 20,000 22,500 25,000 

Two Lane Industrial Collector 7,500 8,800 10,000 11,300 12,500 

Two Lane Undivided Residential N/A N/A N/A N/A 2,000 

 
a These maximum roadway capacities have been extracted from the City of Moreno Valley’s Transportation Division’s TIA Preparation 

Guidelines (August 2007).  These roadways capacities are “rule of thumb” estimates for planning purposes.  The LOS “E” service 
volumes are estimated maximum daily capacity for respective roadway classifications.  Capacity is affected by such factors as 
intersections (spacing, configuration and control features), degree of access control, roadway grades, design geometrics (horizontal 
and vertical alignment standards), sight distance, vehicle mix (truck and bus traffic) and pedestrian and bicycle traffic. 

 
SOURCE:   Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated 
March 9, 2016. 
 

 

Traffic Signal Warrant Analysis Methodology 

The term “signal warrants” refers to the list of established criteria used by Caltrans and other 
public agencies to quantitatively justify or ascertain the potential need for installation of a traffic 
signal at an otherwise unsignalized intersection.  The Traffic Impact Analysis uses the signal 
warrant criteria presented in the latest edition of the Federal Highway Administration’s (FHWA) 
Manual on Uniform Traffic Control Devices (MUTCD), as amended by the MUTCD 2012 
California Supplement, for all study area intersections.  The signal warrant criteria for Existing 
conditions are based upon several factors, including volume of vehicular and pedestrian traffic, 
frequency of accidents, and location of school areas.  Both the FHWA’s MUTCD and the 
MUTCD 2012 California Supplement indicate that the installation of a traffic signal should be 
considered if one or more of the signal warrants are met.  Specifically, the Traffic Impact 
Analysis utilized the peak hour volume-based Warrant 3 as the appropriate representative traffic 
signal warrant analysis for existing traffic conditions.  Warrant 3 criteria are basically identical 
for both the FHWA’s MUTCD and the MUTCD 2012 California Supplement.  Warrant 3 is 
appropriate to use for the Traffic Impact Analysis as it provides specialized warrant criteria for 
intersections with rural characteristics (e.g. located in communities with populations of less than 
10,000 persons or with adjacent major streets operating above 40 miles per hour).  For the 
purposes of the Traffic Impact Analysis, the speed limit was the basis for determining whether 
urban or rural warrants were used for a given intersection.  Future unsignalized intersections have 
been assessed regarding the potential need for new traffic signals based on the future average 
daily traffic (ADT) volumes, using the Caltrans planning level ADT-based signal warrant 
analysis worksheets.  Traffic signal warrant analyses were performed for the following 
unsignalized study area intersections as identified in Table XVI-6, Traffic Signal Warrant 
Analysis Locations. 
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Ironwood Village Project

Figure XVI-2
City of Moreno Valley Level of Service (LOS) Standards

SOURCE: Urban Crossroads, 2015
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-172 ESA PCR 
Initial Study January 2017 

TABLE XVI-6 
TRAFFIC SIGNAL WARRANT ANALYSIS LOCATIONS 

ID Intersection Location Jurisdiction 

1 Nason Street/Street “A” Moreno Valley 

5 Street “B”/Ironwood Avenue Moreno Valley 

6 Oliver Street/Street “C” Moreno Valley 

7 Oliver Street/Ironwood Avenue Moreno Valley 

 
SOURCE:   Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated 
March 9, 2016. 
 

It is important to note that a signal warrant defines the minimum condition under which the 
installation of a traffic signal might be warranted.  Meeting this threshold condition does not 
require that a traffic control signal be installed at a particular location, but rather that other traffic 
factors and conditions be evaluated in order to determine whether the signal is truly justified.  It 
should also be noted that signal warrants do not necessarily correlate with LOS.  An intersection 
may satisfy a signal warrant condition and operate at or above acceptable LOS or operate below 
acceptable LOS and not meet a signal warrant. 

LOS Criteria 

The definition of an intersection deficiency in the City is based on the City’s General Plan 
Circulation Element.  The City’s General Plan states that target LOS “C” or LOS “D” be 
maintained along City roads (including intersections) wherever possible.  Figure XVI-2 depicts 
the level of service standards within the City.  A summary of the jurisdiction, LOS methodology 
and acceptable LOS for all study area intersection is described in Table XVI-7, Summary of LOS 
Criteria and For Study Area Intersections.   

TABLE XVI-7 
SUMMARY OF LOS CRITERIA AND FOR STUDY AREA INTERSECTIONS 

# Intersection 
Traffic 
Control1 Jurisdiction 

LOS 
Methodology2 Acceptable LOS 

1 Nason Street/Street “A” CSS Moreno Valley HCM 2010 C 

2 Nason Street/Ironwood Avenue TS Moreno Valley HCM 2010 D 

3 Nason Street/SR-60 WB Ramps TS Moreno Valley HCM 2010 D 

4 Nason Street/SR-60 EB Ramps TS Moreno Valley HCM 2010 D 

5 Lantz Lane/Ironwood Avenue CSS Moreno Valley HCM 2010 C 

6 Oliver Street/Street “C” CSS Moreno Valley HCM 2010 C 

7 Oliver Street/Ironwood Avenue CSS Moreno Valley HCM 2010 C 

 
a CSS = cross-street stop; TS = traffic signal. 
2bHCM 2010 = Highway Capacity Manual 2010 Methodology. 
 
SOURCE:     Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated 
March 9, 2016. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-173 ESA PCR 
Initial Study January 2017 

Local and Regional Funding Mechanisms 

Transportation improvements throughout the City are funded through a combination of project 
mitigation, fair share contributions or development impact fee programs, such as Transportation 
Uniform Mitigation Fee (TUMF) program or the County’s Development Impact Fee (DIF) 
program.  Identification and timing of needed improvements is generally determined through 
local jurisdictions based upon a variety of factors.   

 Transportation Uniform Mitigation Fee (TUMF) Program 

The Western Riverside Council of Governments (WRCOG) is responsible for establishing and 
updating TUMF rates.  The County may grant to developers a credit against the specific 
components of fees for the dedication of land or the construction of facilities identified in the list 
of improvements funded by each of these programs.  Fees are based upon projected land uses and 
a related transportation needs to address growth based upon a 2009 Nexus study.   

TUMF is an ambitious regional program created to address cumulative impacts of growth 
throughout western Riverside County.  Program guidelines are being handled on an iterative 
basis.  Exemptions, credits, reimbursements and local administration are being deferred to 
primary agencies.  The County serves the function for the proposed Project.  Fees submitted to 
the County are passed on the WRCOG as the ultimate program administrator.   

TUMF guidelines empower a local zone committee to prioritize and arbitrate certain projects.  
The Project is located within the Central Zone.  This zone has developed a 5-year capital 
improvements program to prioritize public construction of certain roads.  TUMF is focused on 
improvements necessitated by regional growth.  The SR-60/Nason Street interchange, Nason 
Street, and Ironwood Avenue are designated TUMF roadways/facilities within the Project’s study 
area.   

City of Moreno Valley Development Impact Fee (DIF) Program 

The City has created its own local DIF program to impose and collect fees from new residential, 
commercial and industrial development for the purpose of funding roadways and intersections 
necessary to accommodate City growth as identified in the City’s General Plan Circulation 
Element.  The City’s DIF program includes facilities that are not part of, or which may exceed 
improvements identified and covered by the TUMF program.  As a result, the pairing of the 
regional and local fee programs provides a more comprehensive funding and implementation plan 
to ensure an adequate and interconnected transportation system.  Under the City’s DIF program, 
the City may grant to developers a credit against specific components of fees when those 
developers construct certain facilities and landscaped medians identified in the list of 
improvements funded by the DIF program.   

The timing to use the DIF fees is established through periodic capital improvement programs 
which are overseen by the City’s Public Works Department.  Periodic traffic counts, review of 
traffic accidents, and a review of traffic trends throughout the City are also periodically 
performed by City staff and consultants.  The City uses this data to determine the timing of 
implementing the improvements listed in its facilities list.   
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-174 ESA PCR 
Initial Study January 2017 

Fair Share Contribution 

Project mitigation may include a combination of fee payments to established programs (e.g., 
TUMF and/or DIF), construction of specific improvements, payment of a fair share contribution 
toward future development improvements or a combination of these approaches.  Improvements 
constructed by development may be eligible for a fee credit or reimbursement through the 
program where appropriate (to be determined at the City’s discretion).  When off-site 
improvements are identified with a minor share of responsibility assigned to the proposed 
development, the approving jurisdiction may elect to collect a fair share contribution or require 
the development to construct improvements.   

Existing Traffic Counts 

The AM peak hour traffic volumes were determined by counting traffic volumes in the two hour 
period between 7:00 AM and 9:00 AM on January 29, 2015.  Similarly, the PM peak hour traffic 
volumes were identified by counting traffic volumes in the two hour period between 4:00 PM and 
6:00 PM on January 29, 2015.  The Thursday, January 29, 2015 count data is representative of 
typical weekday peak hour traffic conditions in the study area.  Exhibit 3-8, Existing (2015) 
Traffic Volumes, of the Traffic Impact Analysis, displays the Existing ADT, AM and PM peak 
hour intersection volumes. 

Existing Conditions Intersection Operations Analysis 

Existing peak hour traffic operations have been evaluated for the study area intersections based 
on the analysis methodology discussed above.  The intersection operations analysis results are 
summarized in Table XVI-8, Intersection Analysis for Existing (2015) Conditions and illustrated 
in Exhibit 3-9, Summary of Peak Hour Intersection LOS for Existing (2015) Conditions, of the 
Traffic Impact Analysis.  Table XVI-8 indicates that the existing study area intersections are 
currently operating at an acceptable LOS during the peak hours, based on applicable jurisdiction’s 
LOS criteria. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-175 ESA PCR 
Initial Study  January 2017 

TABLE XVI-8 
INTERSECTION ANALYSIS FOR EXISTING (2015) CONDITIONS 

# Intersection 
Traffic 
Control c 

Intersection Approach Lanes a 
Delay b

(secs.) 
Level of 
Service 

Northbound Southbound Eastbound Westbound 

L  T  R L  T  R L  T  R L  T  R AM PM AM PM 

1 Nason St. / Street "A"    Future Intersection     

2 Nason St. / Ironwood Av.   TS 0  1  1 0  1  0 1  1  0 1  1  0 18.1  16.7  B B 

3 Nason St. / SR‐60 WB Ramps   TS 1  2  1> 1  2  0 1  1  1> 1  1  1> 19.1  20.3  B C 

4 Nason St. / SR‐60 EB Ramps   TS 0  2  0 1  2  0 1  1  1 0  0  0 11.9  14.1  B B 

5 Lantz Ln. / Ironwood Av.   CCS 0  1  0 0  0  0 0  1  d 0  1  0 11.6  11.0  B B 

6 Oliver St. / Street "C"  Future intersection     

7 Oliver St. / Ironwood Av CCS 0  1  0 0  1  0 0  1  d 0  1  0 11.5 11.2 B B 

 
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS). 
a When a right turn is designated, the lane can either be striped or unstriped. To function as a right turn lane there must be sufficient width for right turning vehicles to travel 

outside the through lanes. 
  L = Left; T = Through; R = Right; > = Right‐Turn Overlap Phasing; d= Defacto Right Turn Lane 
b Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with a traffic signal or all way stop control. For 

intersections with cross street stop control, the delay and level of service for the worst individual movement (or movements sharing a single lane) are shown. 
c CSS = Cross‐street Stop; TS = Traffic Signal 
 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated March 9, 2016. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-176 ESA PCR 
Initial Study January 2017 

Existing Conditions Roadway Segment Capacity Analysis 

The City’s General Plan Circulation Element provides roadway volume capacity values as 
described in Table XVI-5, above.  The roadway segment capacities are approximate figures only, 
and are used at the General Plan level to assist in determining the roadway functional 
classification (i.e., number of through lanes) needed to meet traffic demand.  Table XVI-9, 
Roadway Volume/Capacity Analysis for Existing (2015) Conditions, provides a summary of the 
Existing conditions roadway segment capacity analysis based on the City’s General Plan 
Circulation Element Roadway Segment Capacity (LOS) Thresholds identified in Table XVI-5.  
As shown in Table XVI-9, all of the study area segments currently operate at acceptable LOS 
based on the City’s planning level daily roadway capacity thresholds. 

TABLE XVI-9 
ROADWAY VOLUME/CAPACITY ANALYSIS FOR EXISTING (2015) CONDITIONS 

# Roadway Segment Limits 
Roadway
Section 

LOS 
Capacity a 

Existing 
(2015) V/C LOS 

Acceptable 
LOS 

1  
Street "A" to Ironwood 
Avenue  

2U  N/A   C 

2  South of Ironwood Avenue  4D 12,500 4,306 0.34 A D 

3 Nason St North of SR‐60 WB Ramps 4D 37,500 4,760 0.38 A D 

4  
SR‐60 WB Ramps to SR‐60 
EB Ramps 

4D 37,500 12,687 0.34 A D 

5  South of SR‐60 EB Ramps 2U 37,500 17,807 0.47 A D 

6  West of Nason Street  2U 12,500 6,754 0.54 A C 

7 Ironwood Nason Street to Lantz Lane 2U 12,500 4,568 0.37 A C 

8 Ave Lantz Lane to Oliver Street 2U 12,500 4,279 0.34 A C 

9  East of Oliver Street 2U 12,500 4,319 0.35 A C 

10 Oliver St 
Between Street “C” and 
Ironwood Avenue 

  N/A   C 

 
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS). N/A = Not Applicable; Segment does not 

exist. 
a These maximum roadway capacities have been extracted from the City of Moreno Valley's Transportation Division's Traffic Impact 

Analysis 
 Transportation Division's Traffic Impact Analysis Preparation Guidelines (August 2007). These roadway capacities are "rule of thumb" 

estimates for planning purposes. The LOS "E" service volumes are estimated maximum daily capacity for respective classifications. 
Capacity is affected by such factors as intersections (spacing, configuration and control features), degree of access control, roadway 
grades, design geometrics (horizontal and vertical alignment standards), sight distance, vehicle mix (truck and bus traffic) and 
pedestrian and bicycle traffic. 

 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated 
March 9, 2016. 
 

 

Existing Conditions Traffic Signal Warrants Analysis 

Traffic signal warrants for Existing traffic conditions are based on existing peak hour intersection 
turning volumes.  For Existing traffic conditions, no study area intersections appear to currently 
warrant a traffic signal. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-177 ESA PCR 
Initial Study January 2017 

Existing Conditions Off-Ramp Queuing Analysis 

A queuing analysis was performed for the off-ramps at the SR-60 Freeway at the Nason Street 
interchange to assess vehicle queues for the off ramps that may potentially result in deficient peak 
hour operations at the ramp-to-arterial intersections and may potentially “spill back” onto the SR-
60 Freeway mainline.  Queuing analysis findings are presented in Table XVI-10, Peak Hour 
Freeway Off-Ramp Queuing Summary for Existing (2015) Conditions.  As shown on Table XVI-
10, there are no queuing issues during the peak 95th percentile traffic flows under Existing traffic 
conditions.   

TABLE XVI-10 
PEAK HOUR FREEWAY OFF-RAMP QUEUING SUMMARY FOR EXISTING (2015) CONDITIONS 

Intersection Movement 

Available 
Stacking 
Distance (feet) 

95th Percentile Queue 
(Feet) b Acceptable? a 

AM Peak 
Hour 

PM Peak 
Hour AM PM 

Nason St. /SR 60 WB Ramps WBL 1,370 83 132 YES YES 

 WBT 2,140 21 31 YES YES 

 WBR 190 0 0 YES YES 

       

Nason St. /SR-60 EB Ramps EBL 805 27 96 YES YES 

 EBT 1,300 46 66 YES YES 

 EBR 225 45 63 YES YES 

       

 
a Stacking Distance is acceptable if the required stacking distance is less than or equal to the stacking distance provided.  An additional 

15 feet of stacking which is assumed to be provided in the transition for turn pockets is reflected in the stacking distance shown on this 
Table, where applicable. 

b Maximum queue length for the approach reported. 
 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated 
March 9, 2016. 
 

 

Project Trip Generation 

Trip generation represents the amount of traffic which is both attracted to and produced by a 
development.  Determining traffic generation for a specific project is therefore based upon 
forecasting the amount of traffic that is expected to be both attracted to and produced by the 
specific land uses being proposed for a given development.  Trip generation rates used to estimate 
Project traffic and a summary of the Project’s trip generation are described in Table XVI-11, 
Project Trip Generation Summary.  The trip generation rates are based upon data collected by the 
Institute of Transportation Engineers (ITE) and presented in ITE’s most recent edition of Trip 
Generation Manual.  The Project is anticipated to generate a net total of approximately 1,723 
trip-ends per day with 136 AM peak hour trips and 181 PM peak hour trips. 

1.m

Packet Pg. 560

A
tt

ac
h

m
en

t:
 In

it
ia

l S
tu

d
y 

&
 M

it
ig

at
ed

 N
eg

at
iv

e 
D

ec
la

ra
ti

o
n

 (
IS

 &
 M

N
D

) 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-178 ESA PCR 
Initial Study January 2017 

TABLE XVI-11 
PROJECT TRIP GENERATION SUMMARY 

Land Use 
ITE 
Code Units b 

AM Peak Hour PM Peak Hour 

Daily In Out 
Tota
l In Out 

Tota
l 

Project Trip Generation Rates a 

Single Family Detached Residential 210 DU 0.19 0.56 0.75 0.63 0.37 1.00 9.52 

Land Use 
Quantit
y Units b 

AM Peak Hour PM Peak Hour 

Daily In Out 
Tota
l In Out 

Tota
l 

Project Trip Generation Summary 

Single Family Detached Residential 181 DU 34 102 136 114 67 181 1,72
3 

 
a Source: ITE (Institute of Transportation Engineers) Trip Generation Manual, 9th Edition, 2012. 
b DU = Dwelling Units 

 

SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated 
March 9, 2016. 
 

Project Trip Distribution 

Trip distribution is the process of identifying the probable destinations, directions or traffic routes 
that would be utilized by Project traffic.  The potential interaction between the planned land uses 
and surrounding regional access routes are considered, to identify the route where the Project 
traffic would distribute.  The Project trip distribution was developed based on anticipated travel 
patterns to and from the Project site for the traffic associated with the proposed residential uses.   
The total volume on each roadway was divided by the total site traffic generation to indicate the 
percentage of Project traffic that would use each component of the regional roadway system in 
each relevant direction.  The Project trip distribution patterns are illustrated on Exhibit 4-1, 
Project Trip Distribution, of the Traffic Impact Analysis. 

Project Trip Assignment 

The assignment of traffic from the Project area to the adjoining roadway system is based upon the 
Project trip generation, trip distribution, and the arterial highway and local street system 
improvements that would be in place by the time of initial occupancy of the Project.  Based on 
the identified Project traffic generation and trip distribution patterns, Project ADT, AM and PM 
peak hour traffic volumes are illustrated on Exhibit 4-2, Project Only Traffic Volumes, of the 
Traffic Impact Analysis. 

Existing Plus Project Traffic Analysis 

The Existing Plus Project analysis determines significant traffic impacts that would occur on the 
existing roadway system with the addition of Project traffic.  The Existing Plus Project analysis is 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-179 ESA PCR 
Initial Study January 2017 

intended to identify the Project-specific impacts associated solely with the development of the 
Project based on a comparison of the Existing Plus Project traffic conditions to Existing 
conditions. 

 Existing Plus Project Roadway Improvements 

The lane configurations and traffic controls assumed to be in place for the Existing Plus Project 
conditions are consistent with those illustrated on Exhibit 3-1, Existing Number of Through 
Lanes and Intersection Controls, of the Traffic Impact Analysis, with the exception of Project 
streets assumed to be constructed by the Project to provide site access.  No other off-site 
improvements are assumed beyond those that currently exist with the exception of the 
intersections and roadways that would be improved by the Project for access. 

 Existing Plus Project Traffic Volume Forecasts 

This scenario includes Existing traffic volumes plus Project traffic.  Exhibit 5-1, Existing Plus 
Project Traffic Volumes, Exhibit 3-1, Existing Number of Through Lanes and Intersection 
Controls, of the Traffic Impact Analysis, illustrates the ADT, AM and PM peak hour traffic 
volumes which can be expected for Existing Plus Project traffic conditions. 

 Existing Plus Project Intersection Operations Analysis 

Existing Plus Project intersection analysis results are summarized in Table XVI-12, Intersection 
Analysis for Existing Plus Project Conditions.  Table XVI-12 indicates all study area intersections 
are anticipated to continue to operate at acceptable LOS consistent with Existing traffic 
conditions.  As such, the addition of Project traffic is not anticipated to result in any deficiencies.  
Consistent with Table XVI-12, a summary of peak hour intersection LOS for Existing Plus 
Project conditions are illustrated on Exhibit 5-2, Summary of Peak Hour Intersection LOS for 
Existing Plus Project Conditions, of the Traffic Impact Analysis. 

 Existing Plus Project Roadway Segment Capacity Analysis 

Table XVI-13, Roadway Volume/Capacity Analysis for Existing Plus Project Conditions, 
provides a summary of the Existing Plus Project conditions roadway segment capacity.  As 
shown in Table XVI-13, all the study roadway segments are anticipated to operate at acceptable 
LOS consistent with Exiting traffic conditions.  As such, the addition of Project traffic is not 
anticipated to result in any deficiencies.   
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-180 ESA PCR 
Initial Study  January 2017 

TABLE XVI-12 
INTERSECTION ANALYSIS FOR EXISTING PLUS PROJECT CONDITIONS 

# Intersection 
Traffic 
Control b 

Existing 2015 Existing Plus Project 

Delay a

(secs.) 
Level of Service 

Delay a

(secs.) 
Level of Service 

AM PM AM PM AM PM AM PM 

1 Nason St. / Street "A"  CSS Future Intersection 8.9 8.9 A A 

2 Nason St. / Ironwood Av.  TS 18.1 16.7 B B 20.0 18.7 B B 

3 Nason St. / SR‐60 WB Ramps  TS 19.1 20.3 B C 19.9 20.5 B C 

4 Nason St. / SR‐60 EB Ramps  TS 11.9 15.1 B B 12.3 14.6 B B 

5 Lantz Ln. / Ironwood Av.  CCS 11.6 11.0 B B 12.2 12.0 B B 

6 Oliver St. / Street "C" CSS Future intersection 8.9 9.2 A A 

7 Oliver St. / Ironwood Av CCS 11.5 11.2 B B 12.0 11.6 B B 

 
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS). 
a Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with a traffic signal or all way stop control. For 

intersections with cross street stop control, the delay and level of service for the worst individual movement (or movements sharing a single lane) are shown. 
b CSS = Cross‐street Stop; TS = Traffic Signal 
 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated March 9, 2016. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project 181 ESA PCR 
Initial Study  January 2017 

TABLE XVI-13 
ROADWAY VOLUME/CAPACITY ANALYSIS FOR EXISTING PLUS PROJECT CONDITIONS` 

# Roadway Segment Limits 
Roadway
Section 

LOS 
Capacity a 

Existing  
(2015) V/C LOS E+P V/C 

LOS Acceptable 
LOS 

1  Street "A" to Ironwood Avenue  2U  N/A   637 0.32 A C 

2  South of Ironwood Avenue  4D 12,500 4,306 0.34 A 5,253 0.42 A D 

3 Nason St North of SR‐60 WB Ramps 4D 37,500 4,760 0.38 A 5,707 0.46 A D 

4  SR‐60 WB Ramps to SR‐60 EB Ramps 4D 37,500 12,687 0.34 A 13,332 0.34 A D 

5  South of SR‐60 EB Ramps 2U 37,500 17,807 0.47 A 18,151 0.48 A D 

6  West of Nason Street  2U 12,500 6,754 0.54 A 7,098 0.57 A C 

7 Ironwood Nason Street to Lantz Lane  2U 12,500 4,568 0.37 A 5,342 0.43 A C 

8 Ave Lantz Lane to Oliver Street 2U 12,500 4,279 0.34 A 4,537 0.36 A C 

9  East of Oliver Street 2U 12,500 4,319 0.35 A 4,750 0.38 A C 

10 Oliver St Between Street “C” and Ironwood Avenue   N/A   517 0.26 A C 

 
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS). N/A = Not Applicable; Segment does not exist. 
a These maximum roadway capacities have been extracted from the City of Moreno Valley's Transportation Division's Traffic Impact Analysis 
 Transportation Division's Traffic Impact Analysis Preparation Guidelines (August 2007). These roadway capacities are "rule of thumb" estimates for planning purposes. The LOS "E" service 

volumes are estimated maximum daily capacity for respective classifications. Capacity is affected by such factors as intersections (spacing, configuration and control features), degree of access 
control, roadway grades, design geometrics (horizontal and vertical alignment standards), sight distance, vehicle mix (truck and bus traffic) and pedestrian and bicycle traffic. 

 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated March 9, 2016. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-182 ESA PCR 
Initial Study January 2017 

 Existing Plus Project Traffic Signal Warrants Analysis 

Traffic signal warrants for Existing Plus Project traffic conditions are based on both Existing Plus 
Project Caltrans planning-level ADT and peak hour volumes.  For Existing Plus Project 
conditions, there are no traffic signals that appear to be warranted. 

 Existing Plus Project Off-Ramp Queuing Analysis 

Table XVI-14, Peak Hour Freeway Off-Ramp Queuing Summary for Existing Plus Project 
Conditions, the Existing Plus Project queuing analysis findings.  As shown in Table XVI-14, 
there are no queuing issues during the peak 95th percentile traffic flows under Existing Plus 
Project traffic conditions consistent with Existing traffic conditions.  As such, the addition of 
Project traffic is not anticipated to result in any potential off-ramp queues at the SR-60 Freeway 
and Nason Street.   

TABLE XVI-14 
PEAK HOUR FREEWAY OFF‐RAMP QUEUING SUMMARY FOR EXISTING PLUS PROJECT CONDITIONS 

Intersection Movement 

Available 
Stacking Distance 
(feet) 

95th Percentile Queue 
(Feet) b Acceptable? a 

AM Peak 
Hour 

PM Peak 
Hour AM PM 

Existing (2015) Condition 

Nason St. /SR 60 WB Ramps WBL 1,370 83 132 YES YES 

 WBT 2,140 21 31 YES YES 

 WBR 190 0 0 YES YES 

       

Nason St. /SR-60 EB Ramps EBL 805 27 96 YES YES 

 EBT 1,300 46 66 YES YES 

 EBR 225 45 63 YES YES 

Existing Plus Project Conditions 

Nason St. /SR 60 WB Ramps WBL 1,370 83 132 YES YES 

 WBT 2,140 21 31 YES YES 

 WBR 190 0 0 YES YES 

       

Nason St. /SR-60 EB Ramps EBL 805 35 113 YES YES 

 EBT 1,300 46 64 YES YES 

 EBR 225 45 62 YES YES 

       

 
a Stacking Distance is acceptable if the required stacking distance is less than or equal to the stacking distance provided.  An additional 15 feet 

of stacking which is assumed to be provided in the transition for turn pockets is reflected in the stacking distance shown on this Table, where 
applicable. 

b Maximum queue length for the approach reported. 
 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated March 9, 
2016. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-183 ESA PCR 
Initial Study January 2017 

Opening Year Cumulative (2020) Traffic Analysis 

To account for background traffic, other known cumulative development projects in the study 
area were included in addition to 10.41 percent of ambient growth for Opening Year Cumulative 
(2020) traffic conditions in conjunction with traffic associated with the proposed Project.  
Although it is unlikely that these cumulative projects would be fully built and occupied by Year 
2020, these projects have been included in an effort to conduct a conservative analysis and 
overstate and opposed to understate potential cumulative traffic impacts. 

The currently adopted Southern California Association of Governments (SCAG) 2012 Regional 
Transportation Plan (RTP) (April 2012) growth forecasts for the unincorporated areas of the City 
identifies projected growth in population of 187,400 in 2008 to 255,200 in 2035, or a 36.2 percent 
increase over the 27 year period.  The change in population equates to roughly a 1.5 percent 
growth rate compounded annually.  Similarly, growth over the same 27 year period in households 
is projected to increase by 42.5 percent, or 1.32 percent annual growth rate.  Finally, growth in 
employment over the same 27 year period is projected to increase by 99.5 percent, or a 2.59 
percent annual growth rate. 

Based on a comparison of Existing traffic volumes to the Horizon Year (2035) forecasts, the 
average growth rate is estimated at approximately 3.17 percent compounded annually between 
Existing and Horizon Year (2035) traffic conditions.  The annual growth rate at each individual 
intersection is not lower than 2.08 percent compounded annually to as high as 4.20 percent 
compounded annually over the same time period.  Therefore, the annual growth rate utilized for 
the purposes of this analysis would appear to conservatively approximate the anticipated regional 
growth in traffic volumes in the City for both Opening Year Cumulative (2020) and Horizon Year 
(2035) traffic conditions, especially when considered along with the addition of Project-related 
traffic.  As such, the growth in traffic volumes assumed would tend to overstate as opposed to 
understate the potential impacts to traffic and circulation. 

 Opening Year Cumulative (2020) Roadway Improvements 

The lane configurations and traffic controls assumed to be in place for Opening Year Cumulative 
(2020) conditions are consistent with those previously shown on Exhibit 3-1, Existing Number of 
Through Lanes and Intersection Controls, of the Traffic Impact Analysis, with the exception of 
Project driveways assumed to be constructed by the Project to provide site access.  No other off-
site improvements are assumed beyond those that currently exist with the exception of the 
intersections and roadways that would be improved by the Project for access.   

 Opening Year Cumulative (2020) Without Project Traffic Volume Forecasts 

Exhibit 6-1, Opening Year Cumulative (2020) Without Project Traffic Volumes, of the Traffic 
Impact Analysis, illustrates the ADT, AM and PM peak hour traffic volumes which can be 
expected for Opening Year (2020) Without Project traffic conditions. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-184 ESA PCR 
Initial Study January 2017 

 Opening Year Cumulative (2020) With Project Traffic Volume Forecasts 

Exhibit 6-2, Opening Year Cumulative (2020) With Project Traffic Volumes, of the Traffic 
Impact Analysis, illustrates the ADT, AM and PM peak hour traffic volumes which can be 
expected for Opening Year (2020) With Project traffic conditions. 

 Opening Year Cumulative (2020) Intersection Operations Analysis 

Opening Year Cumulative (2020) intersection analysis results are summarized in Table XVI-15, 
Intersection Analysis for Opening Year Cumulative (2020) Conditions.  Table XVI-15 indicates 
all study area intersections are anticipated to continue to operate at acceptable LOS under both 
Opening Year Cumulative (2020) Without and Opening Year Cumulative (2020) With Project 
consistent with Project traffic conditions.  A summary of peak hour intersection LOS for Opening 
Year Cumulative (2020) Without and With Project conditions are illustrated on Exhibit 6-3, 
Summary of Peak Hour Intersection LOS for Opening Year Cumulative (2020) Without Project 
Conditions and Exhibit 6-4, Summary of Peak Hour Intersection LOS for Opening Year 
Cumulative (2020) With Project Conditions, of the Traffic Impact Analysis, respectively. 

TABLE XVI-15 
INTERSECTION ANALYSIS FOR OPENING YEAR CUMULATIVE (2020) CONDITIONS 

# Intersection 
Traffic 
Contro
l b 

2020 Without Project 2020 With Project 

Delay a

(secs.) 
Level of 
Service 

Delay a 
(secs.) 

Level of 
Service 

AM PM AM PM AM PM AM PM 

1 Nason St. / Street "A"  CSS Future Intersection 8.9 8.9 A A 

2 Nason St. / Ironwood Av.  TS 47.0 28.6 D C 54.7 32.7 D C 

3 
Nason St. / SR‐60 WB 
Ramps  

TS 20.2 13.74 C C 23.6 24.1 C C 

4 
Nason St. / SR‐60 EB 
Ramps  

TS 22.7 18.7 C B 26.1 19.4 C B 

5 Lantz Ln. / Ironwood Av.  CCS 13.3 12.8 B B 14.5 14.5 B B 

6 Oliver St. / Street "C" CSS Future intersection 8.9 9.2 A A 

7 Oliver St. / Ironwood Av CCS 13.2 13.0 B B 13.9 13.6 B B 

 
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS). 
a Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with a 

traffic signal or all way stop control. For intersections with cross street stop control, the delay and level of service for the worst 
individual movement (or movements sharing a single lane) are shown. 

b CSS = Cross‐street Stop; TS = Traffic Signal 
 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated 
March 9, 2016. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-185 ESA PCR 
Initial Study January 2017 

 Opening Year Cumulative (2020) Roadway Segment Analysis 

Table XVI-16, Roadway Volume/Capacity Analysis for Opening Year Cumulative (2020) Project 
Conditions, provides a summary of the Opening Year Cumulative (2020) Project conditions 
roadway segment capacity.  As shown in Table XVI-16, all the study roadway segments are 
anticipated to operate at acceptable LOS with the exception of the segment of Ironwood Avenue, 
west of Nason Street.   

As noted above under the Roadway Segment Capacity Analysis Methodology, where the ADT-
based roadway segment analysis indicates a deficiency (unacceptable LOS), a review of the more 
detailed peak hour intersection analysis are undertaken.  The more detailed peak hour intersection 
analysis explicitly accounts for factors that affect roadway capacity.  As such, roadway segment 
widening is typically only recommended if the peak hour intersection analysis indicates the need 
for additional through lanes.  The adjacent intersection of Nason Street at Ironwood Avenue is 
anticipated to operate at acceptable LOS under Opening Year Cumulative (2020) traffic 
conditions without roadway widening.  As such, roadway widening or additional improvements 
to the eastbound approach at this intersection have not been recommended and impacts are 
considered less than significant. 

 Opening Year Cumulative (2020) Traffic Signal Warrants Analysis 

Traffic signal warrants for Opening Year Cumulative (2020) traffic conditions are based on both 
Opening Year Cumulative Caltrans planning-level ADT and peak hour volumes.  For Opening 
Year Cumulative (2020) Without and With Project traffic conditions, there are no study area 
intersections anticipated to meet traffic signal warrants. 

 Opening Year Cumulative (2020) Off-Ramp Queuing Analysis 

Table XVI-17, Peak Hour Freeway Off-Ramp Queuing Summary for Opening Year Cumulative 
(2020) Conditions, the Opening Year Cumulative (2020) Project queuing analysis findings.  As 
shown in Table XVI-17, there are no queuing issues during the peak 95th percentile traffic flows 
under Opening Year Cumulative (2020) With Project traffic conditions and Opening Year 
Cumulative (2020) Without Project traffic conditions. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-186 ESA PCR 
Initial Study  January 2017 

TABLE XVI-16 
ROADWAY VOLUME/CAPACITY ANALYSIS FOR OPENING YEAR CUMULATIVE (2020) CONDITIONS 

# Roadway Segment Limits 
Roadway
Section 

LOS 
Capacity a 

2020 
Without 
Project V/C LOS 

2020 
With 
Project V/C 

LOS Acceptable 
LOS 

1  Street "A" to Ironwood Avenue  2U 2,000 N/A   649 0.32 A C 

2  South of Ironwood Avenue  4D 12,500 8,951 0.72 C 9.898 0.79 C D 

3 Nason St North of SR‐60 WB Ramps 4D 37,500 9,452 0.25 A 10,399 0.28 A D 

4  SR‐60 WB Ramps to SR‐60 EB Ramps 4D 37,500 18,743 0.40 A 19,388 0.52 A D 

5  South of SR‐60 EB Ramps 2U 37,500 24,886 0.66 B 25,230 0.67 B D 

6  West of Nason Street  2U 12,500 12,164 0.97 E 12,508 1.00 E C 

7 Ironwood Nason Street to Lantz Lane  2U 12,500 7,829 0.63 B 8,603 0.69 B C 

8 Ave Lantz Lane to Oliver Street 2U 12,500 7,394 0.59 A 7,652 0.61 B C 

9  East of Oliver Street 2U 12,500 7,371 0.59 A 7,802 0.62 B C 

10 Oliver St Between Street “C” and Ironwood Avenue 2U 2,000 N/A   517 0.26 A C 

 
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS). N/A = Not Applicable; Segment does not exist. 
a These maximum roadway capacities have been extracted from the City of Moreno Valley's Transportation Division's Traffic Impact Analysis 
 Transportation Division's Traffic Impact Analysis Preparation Guidelines (August 2007). These roadway capacities are "rule of thumb" estimates for planning purposes. The LOS "E" service 

volumes are estimated maximum daily capacity for respective classifications. Capacity is affected by such factors as intersections (spacing, configuration and control features), degree of access 
control, roadway grades, design geometrics (horizontal and vertical alignment standards), sight distance, vehicle mix (truck and bus traffic) and pedestrian and bicycle traffic. 

 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated March 9, 2016. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-187 ESA PCR 
Initial Study January 2017 

TABLE XVI-17 
PEAK HOUR FREEWAY OFF‐RAMP QUEUING SUMMARY FOR OPENING YEAR CUMULATIVE (2020) CONDITIONS 

Intersection Movement 

Available 
Stacking Distance 
(feet) 

95th Percentile Queue 
(Feet) b Acceptable? a 

AM Peak 
Hour 

PM Peak 
Hour AM PM 

Opening Year Cumulative (2020) Without Project 

Nason St. /SR 60 WB Ramps WBL 1,370 103 254 c YES YES 

 WBT 2,140 22 33 YES YES 

 WBR 190 2 19 YES YES 

       

Nason St. /SR-60 EB Ramps EBL 805 30 67 YES YES 

 EBT 1,300 98 45 YES YES 

 EBR 225 97 43 YES YES 

Opening Year Cumulative (2020) With Project 

Nason St. /SR 60 WB Ramps WBL 1,370 106 254 c YES YES 

 WBT 2,140 22 33 YES YES 

 WBR 190 4 25 YES YES 

       

Nason St. /SR-60 EB Ramps EBL 805 37 129 YES YES 

 EBT 1,300 120 137 YES YES 

 EBR 225 118 134 YES YES 

 
a Stacking Distance is acceptable if the required stacking distance is less than or equal to the stacking distance provided.  An additional 15 feet 

of stacking which is assumed to be provided in the transition for turn pockets is reflected in the stacking distance shown on this Table, where 
applicable. 

b Maximum queue length for the approach reported. 
c 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated March 9, 
2016. 
 

Horizon Year (2035) Traffic Analysis 

The Horizon Year (2035) Without Project traffic conditions were derived from the Riverside 
County Transportation Analysis Model (RivTAM) modified to represent Horizon Year (2035) 
conditions for the City using accepted procedures for model forecast refinement and smoothing.  
The traffic forecasts reflect the area-wide growth anticipated between Existing conditions and 
Horizon Year (2035) conditions.  The Horizon Year (2035) With Project traffic forecasts were 
determined by adding the Project traffic to the Horizon Year (2035) Without Project traffic 
forecasts from the RivTAM model.  The Horizon Year (2035) traffic forecasts used in the traffic 
analysis were refined with existing peak hour traffic count data collected at intersection analysis 
locations.  The initial estimate of the future peak hour turning movements has, therefore, been 
reviewed for reasonableness.  The reasonableness checks performed include a review of traffic 
flow conservation in addition to comparison with the Existing and Opening Year (2020) 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-188 ESA PCR 
Initial Study January 2017 

Cumulative traffic volumes.  Where necessary, the Horizon Year (2035) volumes have been 
adjusted to achieve flow conservation, reasonable growth, and reasonable diversion between 
parallel routes. 

The Horizon Year (2035) Without and With Project traffic conditions analysis would be utilized 
to determine if improvements funded through regional transportation mitigation fee programs, 
such as the TUMF and DIF programs, or other approved funding mechanisms can accommodate 
the long-range cumulative traffic at the target LOS identified in the City’s General Plan.  If the 
“funded” improvements can provide the target LOS, then the Project’s payment into TUMF 
and/or DIF would be considered as long-range cumulative mitigation through the conditions of 
approval.  Other improvements needed beyond the “funded” improvements (i.e. localized 
improvements to non-TUMF facilities) are identified as such. 

 Horizon Year (2035) Roadway Improvements 

The lane configurations and traffic controls assumed to be in place for Horizon Year (2035) 
conditions are consistent with those previously shown on Exhibit 3-1, Existing Number of 
Through Lanes and Intersection Controls, of the Traffic Impact Analysis, with the exception of 
Project driveways assumed to be constructed by the Project to provide site access.  No other off-
site improvements are assumed beyond those that currently exist with the exception of the 
intersections and roadways that would be improved by the Project for access.   

 Horizon Year (2035) Without Project Traffic Volume Forecasts 

Exhibit 7-1, Horizon Year (2035) Without Project Traffic Volumes, of the Traffic Impact 
Analysis, illustrates the ADT, AM and PM peak hour traffic volumes which can be expected for 
Horizon Year (2035) Without Project traffic conditions. 

 Horizon Year (2035) With Project Traffic Volume Forecasts 

Exhibit 7-2, Horizon Year (2035) With Project Traffic Volumes, of the Traffic Impact Analysis, 
illustrates the ADT, AM and PM peak hour traffic volumes which can be expected for Horizon 
Year (2035) With Project traffic conditions. 

 Horizon Year (2035) Intersection Operations Analysis 

Horizon Year (2035) intersection analysis results are summarized in Table XVI-18, Intersection 
Analysis for Horizon Year (2035) Conditions.  Table XVI-18 indicates all study area intersections 
are anticipated to continue to operate at acceptable LOS under both Horizon Year (2035) Without 
and With Project traffic conditions, with the exception of the intersection of Nason Street at 
Ironwood Avenue.  A summary of peak hour intersection LOS Horizon Year (2035) Without and 
With Project conditions are illustrated on Exhibit 7-3, Summary of Peak Hour Intersection LOS 
for Horizon Year (2035) Without Project Conditions and Exhibit 7-4, Summary of Peak Hour 
Intersection LOS for Horizon Year (2035) With Project Conditions, of the Traffic Impact 
Analysis, respectively. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-189 ESA PCR 
Initial Study January 2017 

TABLE XVI-18 
INTERSECTION ANALYSIS FOR HORIZON YEAR (2035) CONDITIONS 

# Intersection 
Traffic 
Contro
l b 

2035 Without Project 2035 With Project 

Delay a

(secs.) 
Level of 
Service 

Delay a 
(secs.) 

Level of 
Service 

AM PM AM PM AM PM AM PM 

1 Nason St. / Street "A"  CSS Future Intersection 9.0 9.0 A A 

2 Nason St. / Ironwood Av.  TS >200.0 141.2 F F >200.0 >200.0 F F 

3 
Nason St. / SR‐60 WB 
Ramps  

TS 23.9 31.1 C C 27.5 31.5 C C 

4 
Nason St. / SR‐60 EB 
Ramps  

TS 27.2 31.0 C C 28.1 32.1 C C 

5 Lantz Ln. / Ironwood Av.  CCS 14.1 13.5 B B 14.2 13.6 B B 

6 Oliver St. / Street "C" CSS Future intersection 8.8 9.1 A A 

7 Oliver St. / Ironwood Av CCS 13.9 13.8 B B 14.6 13.8 B B 

 
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS). 
a Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with a 

traffic signal or all way stop control. For intersections with cross street stop control, the delay and level of service for the worst 
individual movement (or movements sharing a single lane) are shown. 

b CSS = Cross‐street Stop; TS = Traffic Signal 
 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated 
March 9, 2016. 
 

 

Horizon Year (2035) Roadway Segment Analysis 

Table XVI-19, Roadway Volume/Capacity Analysis for Horizon Year (2035) Project Conditions, 
provides a summary of the Horizon Year (2035) Project conditions roadway segment capacity.  
As shown in Table XVI-19, all the study roadway segments are anticipated to operate at 
acceptable LOS with the exception of the segment of Ironwood Avenue, west of Nason Street.   

As noted above under the Roadway Segment Capacity Analysis Methodology, where the ADT-
based roadway segment analysis indicates a deficiency (unacceptable LOS), a review of the more 
detailed peak hour intersection analysis are undertaken.  The more detailed peak hour intersection 
analysis explicitly accounts for factors that affect roadway capacity.  As such, roadway segment 
widening is typically only recommended if the peak hour intersection analysis indicates the need 
for additional through lanes.  The adjacent intersection of Nason Street at Ironwood Avenue is 
anticipated to operate at acceptable LOS under Horizon Year (2035) traffic conditions with turn 
lane improvements as identified in Table XVI-20, Intersection Analysis for Horizon Year (2035) 
Conditions With Improvements, but without additional through lanes.  As such, roadway 
widening or additional improvements to the eastbound approach at this intersection have not been 
recommended beyond those needed to address peak hour intersection operational deficiencies and 
impacts are considered less than significant. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-190 ESA PCR 
Initial Study  January 2017 

TABLE XVI-19 
ROADWAY VOLUME/CAPACITY ANALYSIS FOR HORIZON YEAR (2035) CONDITIONS 

# Roadway Segment Limits 
Roadway
Section 

LOS 
Capacity a 

2035 
Without 
Project V/C LOS 

2035 
With 
Project V/C 

LOS Acceptable 
LOS 

1  Street "A" to Ironwood Avenue  2U 2,000 N/A   817 0.41 A C 

2  South of Ironwood Avenue  4D 12,500 9,846 0.79 C 10,793 0.86 D D 

3 Nason St North of SR‐60 WB Ramps 4D 37,500 10,398 .28 A 11,345 0.30 A D 

4  SR‐60 WB Ramps to SR‐60 EB Ramps 4D 37,500 20,617 0.55 A 21,262 0.57 A D 

5  South of SR‐60 EB Ramps 2U 37,500 27,375 0.73 C 27,719 0.74 C D 

6  West of Nason Street  2U 12,500 13,381 1.07 F 13,725 1.10 F C 

7 Ironwood Nason Street to Lantz Lane  2U 12,500 8,612 0.69 B 9,386 0.75 C C 

8 Ave Lantz Lane to Oliver Street 2U 12,500 8.134 0.65 B 8.392 0.67 B C 

9  East of Oliver Street 2U 12,500 8,101 0.65 B 8,532 0.68 B C 

10 Oliver St Between Street “C” and Ironwood Avenue 2U 2,000 N/A   517 0.26 A C 

 
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS). N/A = Not Applicable; Segment does not exist. 
a These maximum roadway capacities have been extracted from the City of Moreno Valley's Transportation Division's Traffic Impact Analysis 
 Transportation Division's Traffic Impact Analysis Preparation Guidelines (August 2007). These roadway capacities are "rule of thumb" estimates for planning purposes. The LOS "E" service 

volumes are estimated maximum daily capacity for respective classifications. Capacity is affected by such factors as intersections (spacing, configuration and control features), degree of access 
control, roadway grades, design geometrics (horizontal and vertical alignment standards), sight distance, vehicle mix (truck and bus traffic) and pedestrian and bicycle traffic. 

 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated March 9, 2016. 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-191 ESA PCR 
Initial Study January 2017 

TABLE XVI-20 
INTERSECTION ANALYSIS FOR HORIZON YEAR (2035) CONDITIONS WITH IMPROVEMENTS 

# Intersection 
Traffic 
Control 
c 

Intersection Approach Lanes a 

Delay b 
(secs.) 

Level of 
Service Northbou

nd 
Southbou
nd 

Eastbo
und 

Westbou
nd 

L  T  R L  T  R L  T  R L  T  R AM PM 
A
M 

P
M 

2 Nason St. / Ironwood Av.              

 Without Project  TS 1  1  1 1  1  0 1  1  1> 1  1  0 30.0  34.3  C C 

 With Project  TS 1  1  1 1  1  0 1  1  0 1  1  0 34.2  36.4  C D 

 
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS). 
a When a right turn is designated, the lane can either be striped or unstriped. To function as a right turn lane there must be sufficient 

width for right turning vehicles to travel outside the through lanes. 
  L = Left; T = Through; R = Right; > = Right‐Turn Overlap Phasing; d= Defacto Right Turn Lane 
b Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with a 

traffic signal or all way stop control. For intersections with cross street stop control, the delay and level of service for the worst 
individual movement (or movements sharing a single lane) are shown. 

c CSS = Cross‐street Stop; TS = Traffic Signal 
 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated 
March 9, 2016. 
 

 

 Horizon Year (2035) Traffic Signal Warrants Analysis 

Traffic signal warrants for Horizon Year (2035) traffic conditions are based on both Horizon Year 
(2035) Caltrans planning-level ADT and peak hour volumes.  For Horizon Year (2035) Without 
and With Project traffic conditions, there are no study area intersections anticipated to meet 
traffic signal warrants. 

 Horizon Year (2035) Off-Ramp Queuing Analysis 

Table XVI-21, Peak Hour Freeway Off-Ramp Queuing Summary for Horizon Year (2035) 
Conditions, presents the Horizon Year (2035) Project queuing analysis findings.  As shown in 
Table XVI-21, there are no queuing issues during the peak 95th percentile traffic flows under 
Horizon Year (2035) With Project traffic conditions and Horizon Year (2035) Without Project 
traffic conditions. 

 Recommended Improvements 

As discussed in the Traffic Impact Analysis and included below as COA TRAF-1, potential all-
way stop locations along Street “A” could be a relatively low cost solution to discourage speeding 
along this street segment, if speeding becomes an issue after the Project is constructed and 
occupied and appropriate warrants are met.  As these particular street segments are bounded by 
private residential units on both sides, the use of midblock chokers or street narrowing measures 
were considered, but have not been recommended as they would reduce the amount of on-street 
parking in front or nearby the residential units.  Potential speed hump locations have been 
recommended within three locations along Street “A”.   
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-192 ESA PCR 
Initial Study January 2017 

TABLE XVI-21 
PEAK HOUR FREEWAY OFF-RAMP QUEUING SUMMARY FOR HORIZON YEAR (2035) CONDITIONS 

Intersection Movement 

Available 
Stacking 
Distance (feet) 

95th Percentile Queue 
(Feet) b Acceptable? a 

AM Peak 
Hour 

PM Peak 
Hour AM PM 

Opening Year Cumulative (2035) Without Project 

Nason St. /SR 60 WB Ramps WBL 1,370 94 308 c YES YES 

 WBT 2,140 16 62 YES YES 

 WBR 190 0 25 YES YES 

       

Nason St. /SR-60 EB Ramps EBL 805 42 129 YES YES 

 EBT 1,300 180 c 226 c YES YES 

 EBR 225 171 c 220 c YES YES 

Opening Year Cumulative (2035) With Project 

Nason St. /SR 60 WB Ramps WBL 1,370 140 308 c YES YES 

 WBT 2,140 35 62 YES YES 

 WBR 190 6 31 YES YES 

       

Nason St. /SR-60 EB Ramps EBL 805 50 152 YES YES 

 EBT 1,300 202 c 232 c YES YES 

 EBR 225 187 c 226 c YES YES 

       

 
a Stacking Distance is acceptable if the required stacking distance is less than or equal to the stacking distance provided.  An additional 

15 feet of stacking which is assumed to be provided in the transition for turn pockets is reflected in the stacking distance shown on this 
Table, where applicable. 

b Maximum queue length for the approach reported. 
c 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles 
 
SOURCE:  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis City of Moreno Valley, prepared by Urban Crossroads, dated 
March 9, 2016. 
 

Potential all-way stop locations have also been recommended in three locations along Street “A”.  
Please refer to Exhibit 1-5:  Traffic Calming Recommendations, of the Traffic Impact Analysis, 
for recommended locations of speed humps and all-way stop locations.   

Improvement strategies have been recommended at intersections that have been identified as 
deficient in an effort to reduce each location’s peak hour delay and to improve the associated 
LOS grade to an acceptable LOS (LOS “D” or better).  The effectiveness of the recommended 
improvement strategies discussed below to address Horizon Year (2035) traffic deficiencies is 
illustrated in Table XVI-20.  Further, the Project applicant shall participate in the funding of off-
site improvements, including traffic signals that are needed to serve cumulative traffic conditions 
through the payment of TUMF and City DIF fees (if the improvements are included in the TUMF 
or DIF programs) or on a fair share basis (if the improvements are not included in the TUMF or 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-193 ESA PCR 
Initial Study January 2017 

DIF programs).  These fees shall be collected by the City, with the proceeds solely used as part of 
a funding mechanism used to ensure that regional highways and arterial expansions keep pace 
with the projected population increases (MM TRAF-1).  There are no other applicable pre-
existing funding programs for the study area aside from TUMF and DIF.  As such, incorporation 
of the recommended improvements and strategies and implementation of MM TRAF-1, a less 
than significant impact would occur in this regard. 

Project Design Features (Conditions of Approval) 

COA TRAF-1 As recommended by the project’s traffic consultant, prior to project 
occupancy, three potential speed hump locations have been proposed along Street “A”.  
Final speed hump locations to be reviewed and approved by the City’s Traffic Engineer.  
Further, prior to project occupancy, potential all-way stop locations, to be determined if 
warranted by the City’s Traffic Engineer, have also been recommended in three locations 
along Street “A”. 

Mitigation Measures 

MM TRAF-1: The Project applicant shall participate in the funding of off-site 
improvements, including traffic signals that are needed to serve cumulative traffic 
conditions through the payment of TUMF and City DIF fees (if the improvements are 
included in the TUMF or DIF programs) or on a fair share basis (if the improvements are 
not included in the TUMF or DIF programs).  These fees shall be collected by the City, 
with the proceeds solely used as part of a funding mechanism used to ensure that regional 
highways and arterial expansions keep pace with the projected population increases.   

b. Conflict with an applicable congestion management program, including, but not 
limited to, level of service standards and travel demand measures, or other standards 
established by the county congestion management agency for designated roads or 
highways? 

Less Than Significant Impact.  The CMP is a State-mandated program enacted by the State 
legislature to address the impacts that urban congestion has on local communities and the region 
as a whole.  The Riverside County Transportation Commission (RCTC) is the designated 
congestion management agency (CMA) for Riverside County, and holds responsibility for the 
development and implementation of the Riverside County CMP.  New projects located in the City 
must comply with the requirements set forth in the County’s CMP.  These requirements include 
the provision that all freeway segments where a project could add 150 or more trips in each 
direction during the peak hours be evaluated.  The guidelines also require evaluation of all 
designated CMP intersections where a project could add 50 or more trips during either peak hour.  

The CMP intersection analysis locations for the Project include Nason Street and the SR-60 
Westbound Ramps (Intersection ID #3) and Nason Street and the SR-60 Eastbound Ramps 
(Intersection ID #4); refer to Figure XVI-1.  The Project would not add 150 or more trips (in 
either direction) during either the weekday AM or PM peak hours to CMP freeway monitoring 
locations which is the threshold for preparing a traffic impact assessment, as stated in the CMP 
manual.  The Project would not add 50 or more trips during either the weekday AM or PM peak 
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-194 ESA PCR 
Initial Study January 2017 

hours (i.e., of adjacent street traffic) at CMP monitoring intersections, as stated in the CMP 
manual as the threshold criteria for a traffic impact assessment.  Therefore, no further review of 
potential impacts to freeway or intersection monitoring locations that are part of the CMP 
highway system is required.  As such, based on the CMP guidelines for intersections and 
freeways, a less than significant impact would occur for any analysis scenario based on CMP 
criteria. 

c. Result in a change in air traffic patterns, including either an increase in traffic levels or 
a change in location that results in substantial safety risks? 

No Impact.  As discussed under Responses VIII.e and f, the Project site is not located within an 
airport land use plan or within two miles of a public or private airport.  The nearest airport is the 
March Inland Port, a joint-use military and public airport, located approximately 5.15 miles 
southwest of the Project site.  The Project would not introduce structures substantial enough to 
interfere with existing flight paths, or result in a measureable increase in airport traffic that would 
result in substantial safety risks.  As such, no impacts would occur. 

d. Substantially increase hazards due to a design feature (e.g., sharp curves or dangerous 
intersections) or incompatible uses (e.g., farm equipment)? 

Less Than Significant Impact.  There are no existing hazardous design features such as sharp 
curves or dangerous intersections or incompatible uses on-site or within the Project vicinity.  
Vehicular access to the Project site currently and would continue to be provided via Ironwood 
Avenue, Nason Street, and Oliver Street.  The Project’s proposed access is located on Nason 
Street via Street “A”, Ironwood Avenue via Street “B” (northern extension of Lantz Lane), and 
Oliver Street via Street “C”.  Ironwood Avenue is an east-west oriented roadway located along 
the Project’s southern boundary.  The Project proposes to widen Ironwood Avenue from Nason 
Street to Oliver Street to its half-section width of as a minor arterial (88-foot right-of-way).  
Nason Street is a north-south oriented roadway located along the Project’s western boundary.  
The Project proposes to widen Nason Street from the Project’s northern boundary to Ironwood 
Avenue to its half-section width as a collector (66-foot right-of-way).  Oliver Street is a north-
south oriented roadway located along the Project’s eastern boundary.  The Project proposes to 
widen Oliver Street from the Project’s northern boundary to Ironwood Avenue to its half-section 
width as a local road (56-foot right-of-way).  On-site traffic signing and striping would be 
implemented in conjunction with detailed construction plans for the Project site.  Sight distance at 
each Project access point would be reviewed with respect to standard Caltrans and City sight 
distance standards at the time of preparation of final grading, landscape and street improvement 
plans.   All on-site roadway and site access improvements would be designed in compliance with 
applicable City standards.   

As discussed in Response XVI.a, a queuing analysis was performed of all six Project scenarios 
for the off-ramps at the SR-60 Freeway at the Nason Street interchange to assess vehicle queues 
for the off ramps that may potentially result in deficient peak hour operations at the ramp-to-
arterial intersections and may potentially “spill back” onto the SR-60 Freeway mainline.  Further, 
a traffic signal warrant analysis was performed of all six Project scenarios to quantitatively justify 
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or ascertain the potential need for installation of a traffic signal at an otherwise unsignalized 
intersection.  As discussed therein, there are no queuing issues during the 95th percentile traffic 
flows and no study area intersections anticipated to meet traffic signal warrants under any of the 
six Project scenarios.  As such, impacts would be less than significant in this regard. 

e. Result in inadequate emergency access? 

Less Than Significant Impact.  The Project site is located in an established rural area that is well 
served by the surrounding roadway network.  While it is expected that the majority of 
construction activities for the Project would be confined on-site, construction activities may 
temporarily affect access on portions of adjacent streets during certain periods of the day, 
including during construction of potential off-site infrastructure upgrades/improvements (i.e., 
street widening, water and sewer lines) (discussed below in Section 17, Utilities and Service 
Systems).  However, through-access for drivers, including emergency personnel, along all roads 
would still be provided.  In these instances, the Project would implement traffic control measures 
(e.g., construction flagmen, signage, etc.) to maintain flow and access.  Furthermore, in 
accordance with the City, the Project would develop a Construction Management Plan, which 
includes designation of a haul route, to ensure that adequate emergency access is maintained 
during construction.  Therefore, construction is not expected to result in inadequate emergency 
access. 

Project operation would generate traffic in the Project vicinity and would result in some 
modifications to access (i.e., street widening, new curb cuts for Project driveways) from the 
streets that surround the Project site.  However, emergency access to the Project site and 
surrounding area would continue to be provided similar to existing conditions.  Emergency 
vehicles and fire access would be provided from the primary driveway for the Project site located 
on Ironwood Avenue about mid-block between Nason Street and Oliver Street, immediately 
opposite from and north of Lantz Lane.  Secondary site access would be provided by driveways 
on both Nason Street and Oliver Street just north of Ironwood Avenue.  Future street widening, 
driveway, and building configurations would comply with applicable fire code requirements for 
emergency evacuation.  Subject to review and approval of Project site access and circulation 
plans by the MVFD, the Project would not result in inadequate emergency access.  Therefore, 
Project operation would result in a less than significant impact in this regard. 

f. Conflict with adopted policies, plans, or programs regarding public transit, bicycle, or 
pedestrian facilities, or otherwise decrease the performance or safety of such facilities? 

Less Than Significant Impact.  The Project site is not currently being served by a direct transit 
line.  The Riverside Transit Agency (RTA) has existing bus services running along Nason Street, 
south of the SR-60 Freeway via Route 210.  Transit service is reviewed and updated by the RTA 
periodically to address ridership, budget and community demand needs.  Changes in land uses 
can affect these period adjustments which may lead to enhanced or reduced service where 
deemed appropriate.   Currently, there are existing Class II bike lanes located on Nason Street 
south of the SR-60 westbound ramps interchange.  A Class I bikeway is proposed along the west 
side of Nason Street south of Ironwood Avenue and through the SR-60 Freeway interchange.  
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Class II bikeways are proposed along Elder Avenue while Class III bikeways are proposed along 
Ironwood Avenue from west of Nason Street to east of Oliver Street.  There are no existing 
pedestrian facilities (sidewalk and crosswalk) along the Project boundaries.  Further, there are 
proposed trails long Ironwood Avenue east of Nason Street and along Oliver Street.  Overall, the 
Project is not expected to interfere with or degrade the performance or safety of public transit, 
bicycle, or pedestrian facilities, and a less than significant impact would result. 

XVII.  Utilities and Service Systems 

Would the Project: 

a. Exceed wastewater treatment requirements of the applicable Regional Water Quality 
Control Board? 

Less Than Significant Impact.  Under the NPDES permit system, all existing and future 
municipal and industrial discharges to surface waters within the City are subject to applicable 
local, State and/or federal regulations.  The Project must comply with all provisions of the 
NPDES program and other applicable waste discharge requirements (WDRs), as enforced by the 
RWQCB.  Therefore, implementation of the Project would not result in an exceedance of 
wastewater treatment requirements. 

The Eastern Municipal Water District (EMWD) provides wastewater services to the City, 
including the Project site.  The EMWD has four operational RWRFs located throughout the 
EMWD.  Inter-connections between the local collections systems serving each treatment plant 
allow operational flexibility, improved reliability, and expanded deliveries of recycled water.  All 
of EMWD’s RWRF’s produce tertiary effluent, suitable for all Department of Health Services 
permitted uses, including irrigation of food crops and full-body contact.  The four RWRFs have a 
combined capacity of 81,800 acre-feet per year (AFY).  In 2015, the EMWD collected and treated 
a total of 48,665 acre-feet (AF) of wastewater at its four regional water reclamation facilities 
(RWRFs).  The Moreno Valley RWRF with a capacity of 17,900 AFY would treat the Project 
site.  Compliance with applicable WDRs would ensure that Project implementation would not 
exceed the applicable wastewater treatment requirements of the CRRWQCB with respect to 
discharges to the sewer system.  As such, impacts would be less than significant in this regard. 

b. Require or result in the construction of new water or wastewater treatment facilities or 
expansion of existing facilities, the construction of which could cause significant 
environmental effects? 

Wastewater 

Less Than Significant Impact.  During Project construction, a negligible amount of wastewater 
would be generated by construction workers.  It is anticipated that portable toilets would be 
provided by a private company and the waste disposed off-site.  Wastewater generation from 
construction activities is not anticipated to cause a measureable increase in wastewater flows at a 
point where, and at a time when, a sewer’s capacity is already constrained or that would cause a 
sewer’s capacity to become constrained.  Additionally, construction is not anticipated to generate 
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wastewater flows that would substantially or incrementally exceed the future scheduled collection 
of the Moreno Valley RWRF.  Therefore, construction impacts to the local wastewater 
conveyance and treatment system would be less than significant. 

Existing sewer lines within the City are maintained by the EMWD.  No public sewers exist 
adjacent to the Project site, and thus the Project proposes the construction of a new off-site sewer 
main in addition to proposed on-site sewer collection improvements.  The on-site sewer system, 
which would be owned and maintained by EMWD once constructed by the Project, would collect 
wastewater generated by the proposed residential units, which would be conveyed via a new 
sewer line extending from the Project site southward along Oliver Street to an existing sewer 
owned and operated by EMWD located south of the SR-60 freeway near Eucalyptus Avenue.  
Construction of the Project would include all necessary on and off-site sewer pipe improvements 
and connections to adequately link the Project to the existing City sewer system (refer to Figure 
A-11 in Attachment A of this Initial Study for the location of the proposed sewer improvements).  
The necessary improvements would be verified through the permit approval process of obtaining 
a sewer capacity and connection permit from the City.  Construction-related impacts would be 
temporary and within the scope of impacts evaluated in this MND.  However, the impacts of such 
construction activity would be temporary and on an intermittent basis.  Further, a Construction 
Management Plan for the Project would be prepared in order to minimize disruptions to through 
traffic flow, which would consider any off-site utility improvements, as necessary. 

Implementation of the Project would generate approximately 63,350 gallons per day (gpd) or 
about 71 AFY of wastewater.39  The four EMWD RWRFs have a combined capacity of 81,800 
AFY.  The Moreno Valley RWRF has a capacity of 17,900 AFY.  Given the current capacity of 
the Moreno Valley RWRF, the Project wastewater generation would account for a less than 0.4-
percent increase in demand at the Moreno Valley RWFR, and thus there would be ample capacity 
to treat this increased volume.   

Based on the above, and given existing and anticipated future capacity at the wastewater 
treatment facilities and wastewater generation expected from the Project, impacts regarding 
wastewater facilities would be less than significant.  

Water 

Less Than Significant Impact.  During construction activities associated with the future 
development within the Project site, there would be temporary, intermittent demand for water for 
such activities as soil watering for site preparation, fugitive dust control, concrete preparation, 
paining, cleanup, and other short-term activities.  Construction-related water usage is not 

                                                      
39  Total wastewater generation based on 181 residential units x 350 gpd/du = 63,350 gpd, and 
(63,350 gpd x 365 days/year)/(325,851 gallons/AF) = 70.96 AFY.  Generation factors based on 
the Eastern Municipal Water District’s Sanitary Sewer System Planning & Design Guidelines, 
dated September 1, 2006.  Available at: http://www.emwd.org/home/showdocument?id=744.  
Accessed August 2016. 
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expected to have an adverse impact on available water supplies or the existing water distribution 
system, and impacts would be less than significant. 

The EMWD provides water and water treatment to the City, including the Project site.  Existing 
water lines within the City adjacent to the Project site include an existing 12-inch water line on 
Ironwood Avenue, an existing 8-inch water line on Nason Street, and an existing 24-inch water 
line on Oliver Street.  It should be noted that these existing water lines are either not within the 
current pressure zone of the Project site or are in a restricted zone, and therefore, new off-site 
water service connections and associated pipelines would be required to be constructed as part of 
the Project.  As such, water service would be provided by an on-site distribution system with 
supply provided via two new connections to existing EMWD pipelines, one from the southeast 
near the intersection of Oliver Street and Ironwood Avenue, and the other from the north via a 
new pipeline connection along Oliver Street at the western terminus of Kalmia Avenue (refer to 
Figure A-11 in Attachment A of this Initial Study for the locations of the proposed water lines).  
All connections and water-related infrastructure improvements would be provided by the Project 
in consultation with the EMWD and the City, as necessary.  Further, all water line improvements 
and connections would be provided in consultation with MVFD to ensure that the minimum fire 
flow requirements would be provided to serve the proposed development.   

The EMWD Urban Water Management Plan (UWMP), 2015 Update (May 2016), provides water 
demand and water supply projections in five-year increments through 2040, which are based on 
regional demographic data provided by SCAG, as well as billing data for each major customer 
class, weather, and conservation.  The EMWD local supplies of water include recycled water, 
potable groundwater, and desalinated groundwater.  In addition to local supplies, the EMWD 
received imported water from the Metropolitan Water District (MWD) by direct delivery as 
potable water, delivery as raw water and then treated at EMWD’s two local filtration plants, or 
delivery as water for non-potable use and groundwater recharge.  The EMWD depends on MWD 
for approximately half of its retail water supply.  According to the UWMP, the EMWD will have 
sufficient supplies to meet both retail and wholesale demands from 2020 to 2040 under average 
year conditions, single-dry year conditions, and multiple-dry year conditions. 

The Project would result in an estimated water demand of approximately 76,020 gpd, or about 85 
AFY when fully occupied.40  The estimated 85 AFY increase in water demand generated by the 
Project would constitute approximately less than 0.04-percent of the EMWD year 2020 water 
supply and water demand of 212,901 AFY.  Further, the Project would comply with Title 9, 
Planning and Zoning, Chapter 9.17, Landscape and Water Efficiency Requirements, of the 
MVMC.  The Project would also comply with the EMWD UWMP recommendations regarding 
drought management and water conservation.  With implementation of water conservation 
measures per the requirements cited above, the Project’s actual water demand would be well 
below the conservative amount stated above.  Based on the above, no additional water treatment 

                                                      
40  The water demand would be consistent with the estimated wastewater generation of the 
Project.  To be conservative, 20 percent was added (to account for outdoor water use).  65,350 
gpd X 1.20 = 76,020 gpd.  (76,020 gpd x 365 days/year) = 27,747,300 gallons per year; 
(27,747,300 gallons per year)/(325,851 gallons per AF) = 85.15 AFY. 

1.m

Packet Pg. 581

A
tt

ac
h

m
en

t:
 In

it
ia

l S
tu

d
y 

&
 M

it
ig

at
ed

 N
eg

at
iv

e 
D

ec
la

ra
ti

o
n

 (
IS

 &
 M

N
D

) 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-199 ESA PCR 
Initial Study January 2017 

facilities are required to meet the water supply demands associated with the Project, and the 
Project would not require the construction or expansion of water treatment facilities.  Therefore, 
water infrastructure impacts associated with Project operation would be less than significant.   

c. Require or result in the construction of new stormwater drainage facilities or 
expansion of existing facilities, the construction of which could cause significant 
environmental effects? 

Less Than Significant Impact.  The Project would include a number of stormwater detention 
basins, as well as other stormwater management features and facilities, in accordance with 
applicable regulatory requirements as required by City and County.  The proposed stormwater 
basins would be located along the southern edge of the Project site.  The basins would not only 
provide a necessary function of retaining stormwater on-site to prevent run-off, but would also 
provide a transition and visual buffer to the existing residences south of Ironwood Avenue.  The 
basins help make the transition softer and more visually appealing by having landscaping and 
open space, instead of walls and roof tops.  The basins would be planted as appropriate to the 
Project site’s climate and would incorporate drought-tolerant materials and irrigation systems.  
Hardscape areas are recommended to be constructed with pervious surfaces where feasible to 
reduce run off and allow water percolation and minimize stormwater runoff volumes requiring 
on-site retention.  Environmental impacts associated with development of the Project, including 
on-site drainage facilities, have been evaluated throughout this document.  As concluded in this 
document, all potentially significant impacts associated with development of the Project, 
including on-site stormwater drainage facilities, would be less than significant.  Therefore, 
impacts would be less than significant in this regard.   

d. Have sufficient water supplies available to serve the project from existing entitlements 
and resource, or are new or expanded entitlements needed? 

Less Than Significant Impact.  As described in Response XVII.b., above, the Project would fall 
within the 2015 EMWD UWMP available and projected water supplies.  According to the 
UWMP, the EMWD will have sufficient supplies to meet both retail and wholesale demands from 
2020 to 2040 under average year conditions, single-dry year conditions, and multiple-dry year 
conditions.  As a result, the Project is within the capacity of the EMWD to serve the Project as 
well as existing and planned future water demands of its service area. 

Sections 10910-10915 of the State Water Code (Senate Bill [SB] 610) requires the preparation of 
a water supply assessment (WSA) demonstrating sufficient water supplies for a project that is: 1) 
a shopping center or business establishment that will employ more than 1,000 persons or have 
more than 500,000 square feet of floor space; 2) a commercial office building that will employ 
more than 1,000 persons or have more than 250,000 square feet of space, or 3) any mixed-use 
project that would demand an amount of water equal to or greater than the amount of water 
needed to serve a 500 dwelling unit subdivision.  In addition, similar to SB 610, SB 221 requires 
preparation of a Verification of Sufficient Water Supply for all residential subdivisions of 500 
dwelling units or more.  As discussed under Response XVII, the Project would generate a water 
demand of approximately 85 AFY (without accounting for water conservation features).  With 
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implementation of water conservation measures per the requirements cited above, the Project’s 
actual water demand would be well below the conservative amount stated above.   A typical 500 
dwelling unit subdivision would have a water demand of approximately 154 AFY.   As the 
Project does not propose construction of 500 or more dwelling units, and also does not meet the 
established thresholds regarding preparation of a WSA, no WSA pursuant to SB 610 or 
Verification of Sufficient Water Supply pursuant to SB 221 are required for this Project.  As such, 
the Project would have a less than significant impact with respect to water entitlements and 
supply. 

e. Result in a determination by the wastewater treatment provider which serves or may 
serve the project that it has adequate capacity to serve the project’s projected demand in 
addition to the provider’s existing commitments?  

Less Than Significant Impact.  As indicated in the Response XVII.b, implementation of the 
Project would generate 63,350 gpd or 71 AFY.  The four EMWD RWRFs have a combined 
capacity of 81,800 AFY.  Given the current capacity of the Moreno Valley RWRF of 17,900 
AFY, Project wastewater generation would account for a less than 0.4-percent increase in demand 
at the Moreno Valley RWFR and there would be ample capacity to treat this increase.   Therefore, 
the Project would have a less than significant impact with respect to wastewater treatment 
capacity.   

f. Be served by a landfill with sufficient permitted capacity to accommodate the project’s 
solid waste disposal needs? 

Less Than Significant Impact.  The City’s Public Works Department works with Waste 
Management of the Inland Empire to collect residential solid waste.  Commercial and industrial 
solid waste is picked up by private haulers.  The division also provides a curbside recycling 
program including paper, cardboard, cans/aluminum, plastic, and glass.  The recyclable materials 
are hauled to private recyclable material companies.  The City does not own or operate any 
landfill facilities, and the majority of its solid waste is disposed at the El Sobrante Landfill as well 
as the Badlands Landfill and the Lamb Canyon Landfill.  The El Sobrante Landfill has a 
remaining capacity of 145,530,000 tons with a projected closing year of 2045.41  The Badlands 
Landfill has a remaining capacity of 15,748,799 cubic yards with a projected closing year of 
2022.42  Lamp Canyon has a remaining capacity of 19,242,950 cubic yards with a projected 
closing year of 2029.43   

Based on solid waste generation factors from the California Integrated Waste Management Board 
(CIWMB), the Project could generate approximately 724 lbs/day 0.362 tons/day or 132 tons/year) 

                                                      
41  CalRecycle Website, El Sobrante Landfill, 
http://www.calrecycle.ca.gov/SWFacilities/Directory/33-AA-0217/Detail/, accessed June 2016. 
42  CalRecycle Website, Badlands Sanitary Landfill, 
http://www.calrecycle.ca.gov/SWFacilities/Directory/33-AA-0006/Detail/, accessed June 2016. 
43  CalRecycle Website, Lamb Canyon Sanitary Landfill, 
http://www.calrecycle.ca.gov/SWFacilities/Directory/33-AA-0007/Detail/, accessed June 2016. 
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of solid waste.44  The annual amount of solid waste generated by the Project would represent a 
minor amount of the estimated remaining capacities of the El Sobrante Landfill, Badlands 
Landfill, and Lamb Canyon Landfill.  As such, the solid waste generated by the Project could be 
accommodated by the County’s available regional landfills. 

The California Department of Resources and Recycling and Recovery (CalRecycle) is the 
California State Agency that promotes the importance of reducing waste and oversees 
California’s waste management and recycling efforts.  CalRecycle has issued jurisdiction waste 
diversion rate targets equivalent to 50 percent of the waste stream as expressing in pounds per 
person per day.  Thus, it is important to note that the estimate of solid waste generated by the 
Project is conservative, in that the amount of solid waste that would need to be landfilled would 
likely be less than this forecast based on the City’s implementation of solid waste diversion 
targets.   

Construction of the Project would result in generation of solid waste such as scrap, lumber, 
concrete, residual wastes, packing materials, and plastics which could require disposal of 
construction associated debris at the landfills.  It is anticipated that a large amount of the 
construction debris would be recycled.  Disposal and recycling of the construction debris would 
be required to comply with all federal, State, and local regulations.  In addition, the Project would 
comply with Title 6:  Health and Sanitation, Chapter 6.02, Refuse Collection, Transfer, and 
Disposal, of the MVMC.  Therefore, the Project would not cause any significant impacts from 
conflicting with statutes or regulations related to solid waste. 

Based on the above, a less than significant impact regarding solid waste would occur.   

g. Comply with federal, state, and local statutes and regulations related to solid waste? 

Less Than Significant Impact.  All local governments, including the City, are required under 
Assembly Bill 939 (AB 939), the Integrated Waste Management Act of 1989, to develop source 
reduction, reuse, recycling, and composting programs to reduce tonnage of solid waste going to 
landfills.  Cities must divert at least 50 percent of their solid waste generation into recycling.  If 
the City’s target is exceeded, the City would be required to pay fines or penalties from the State 
for not complying with AB 939.  The waste generated by the Project would be incorporated into 
the waste stream of the City, and diversion rates would not be substantially altered.  The Project 
does not include any component that would conflict with state laws governing construction or 
operational solid waste diversion and would comply pursuant to local implementation 
requirements.  Thus, less than significant impacts regarding compliance with AB 939 would 
occur with Project implementation. 

                                                      
44  181 residential units X 4 lbs/unit/day = 724 lbs/day = 0.362 tons/day X 365 days = 132 tons 
per year.  Generation factors provided by the CalRecycle website, refer to Estimated Solid Waste 
Generation Rates.  http://www.calrecycle.ca.gov/WasteChar/WasteGenRates/default.htm, 
accessed June 2016. 
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XVIII.  Mandatory Findings of Significance 

a. Does the project have the potential to degrade the quality of the environment, 
substantially reduce the habitat of fish or wildlife species, cause a fish or wildlife population 
to drop below self-sustaining levels, threaten to eliminate a plant or animal community, 
reduce the number or restrict the range of a rare or endangered plant or animal or 
eliminate important examples of the major periods of California history or prehistory? 

Less Than Significant Impact With Mitigation Incorporated.  As discussed above in Sections 
IV, Biological Resources, and Section V, Cultural Resources, of this Initial Study, 
implementation of the Project would not result in significant impacts to known or undiscovered 
biological or cultural resources given implementation of applicable mitigation measures and 
Project Design Features (including Conditions of Approval).  As such, the Project would not have 
the potential to degrade the quality of the environment, substantially reduce the habitat of fish or 
wildlife species, cause a fish or wildlife population to drop below self-sustaining levels, threaten 
to eliminate a plant or animal community, reduce the number or restrict the range of a rare or 
endangered plant or animal, or eliminate important examples of the major periods of California 
history or prehistory; therefore, impacts in this regard would be less than significant with 
mitigation. 

b. Does the project have impacts which are individually limited, but cumulatively 
considerable?  (“Cumulatively considerable” means that the incremental effects of an 
individual project are considerable when viewed in connection with the effects of past 
projects, the effects of other current projects, and the effects of probable future projects.) 

Less Than Significant Impact With Mitigation Incorporated.  Cumulative impacts are defined 
as the direct and indirect effects of a proposed Project which, when considered alone, would not 
be deemed a substantial impact, but when considered in addition to the impacts of related projects 
in the area, would be considered significant.  “Related projects” refers to past, present, and 
reasonably foreseeable probable future projects, which would have similar impacts to the 
proposed Project.  CEQA deems a cumulative impact analysis to be adequate if a list of “related 
projects” is included in the CEQA document or the proposed project is consistent with an adopted 
general, specific, master, or comparable programmatic plan [Section 15130(b)(1)(B)].  CEQA 
also states that no further cumulative impact analysis is necessary for impacts of a proposed 
project consistent with an adopted general, specific, master, or comparable programmatic plan 
[Section 15130(d)].   

The approach for the analysis of cumulative impacts varies for various environmental issues 
depending on the potential for additive effects from other development in the area, the physical 
extent and intensity of such effects, and the nature of the resources affected.  The project would 
generally result in nominal environmental impacts, as discussed in the analysis of impacts 
presented above for each environmental topic.  Construction-related impacts related to noise and 
pollutant emissions would be at less than significant levels and therefore would not contribute 
substantially to any other concurrent construction programs that may be occurring in the vicinity.  
The project's contribution to long-term, cumulative impacts would not be substantial with 
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implementation of the City's existing policies, programs, conditions of approval, regulatory 
requirements, and/or mitigation measures.  Particularly, the project is subject to development 
impact fees and property taxes to offset project-related impacts to public services and utility 
systems, such as fire protection services, traffic control and roadways, storm drain facilities, and 
other public facilities and equipment.  Where impacts have been identified, mitigation measures 
have been crafted and will be made a part of the Project’s conditions of approval.  Further, 
consistent with CEQA, since the Project would not result in significant and unavoidable impacts, 
it would not result in impacts that are cumulative considerable.   

With regard to cumulative biological resources impacts, the Western Riverside MSHCP identifies 
areas for long-term conservation and management.  As such, cumulative impacts of proposed 
projects within authorized take lands are minimized through the conservation of land.  
Cumulative impacts to the biological resources listed below for the study area are considered to 
be less than significant based on compliance with the Western Riverside County MSHCP, and 
regulations for jurisdictional waters.  This includes implementation of the mitigation measures 
and conditions of approval outlined above in Section IV of this Initial Study.  Since the study area 
was determined not to function as a regional wildlife movement corridor, this biological resource 
is not included below. 

 Special-status plant species (Parry’s spineflower and white-bracted spineflower); 

 Burrowing owl; 

 Migratory and/or nesting birds; and 

 Drainage features (including USACE, RWQCB and CDFW jurisdictional features and 
MSHCP Riparian/Riverine areas). 

The proposed mitigation would result in a minimum no-net-loss of the biological function and 
value of these resources, and the conditions of approval would ensure compliance with existing 
regulations (such as the Western Riverside County MSHCP) and regulations for jurisdictional 
drainages.  Therefore, with the proposed mitigation and conditions of approval, impacts would 
not be considered cumulatively significant.  A summary is provided below. 

Special-Status Plant Species: Mitigation is proposed and includes a spring focused survey prior to 
ground disturbance to determine the presence/absence of Parry’s spineflower and white-bracted 
spineflower within the off-site eastern manufactured slope area.  If either or both of these species 
are observed, collection of seed and planting within an on-site or off-site mitigation site is 
required.  The mitigation site is required to be preserved as open space in perpetuity.  With this 
mitigation measure, any impacts to Parry’s spineflower and white-bracted spineflower would not 
be considered cumulatively significant.   

Special-Status Wildlife Species: Mitigation is proposed if burrowing owls are observed on the 
study area in the future, which would avoid direct impacts in compliance with the Western 
Riverside County MSHCP.  Mitigation is also proposed to avoid direct impacts to raptors and 
migratory bird species through compliance with the MBTA.  With these mitigation measures, any 
impacts would not be considered cumulatively significant.   
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Attachment B – Explanation of Checklist Determinations 

Ironwood Residential Project B-204 ESA PCR 
Initial Study January 2017 

Jurisdictional Drainages: Impacts to jurisdictional features would be subject to permitting with 
the regulatory agencies, including USACE, RWQCB and/or CDFW, including compensatory 
mitigation.  With the proposed compliance of existing regulations through the permitting process, 
impacts would not be considered cumulatively significant. 

Riparian/Riverine Areas: Impacts to MSHCP Riparian/Riverine areas would be subject to 
approval of a DBESP by the City of Moreno Valley and Wildlife Agencies, as required in Section 
6.1.2 of the Western Riverside County MSHCP.  With the approval and implementation of the 
DBESP impacts would not be considered cumulatively significant.  Mitigation is proposed as 
compensation for impacts to jurisdictional drainages through the regulatory process as described 
above.   

Based on the discussion above, the City hereby finds that with mitigation measures incorporated 
the contribution of the Project to cumulative impacts would be less than significant. 

c. Does the project have environmental effects which cause substantial adverse effects on 
human beings, either directly or indirectly? 

Less Than Significant Impact With Mitigation Incorporated.  Based on the analysis of the 
Project's impacts provided above in Sections I through XVII of this Initial Study, there is no 
indication that this Project could result in substantial adverse effects on human beings.  While 
there would be a variety of effects during construction related to traffic, noise and air quality, 
these impacts would be less than significant based on compliance with applicable regulatory 
requirements and established impact thresholds, as well as the prescribed mitigation measures, 
where applicable.  Long-term effects would include increased vehicular traffic, traffic-related 
noise, periodic on-site operational noise, various changes to on-site drainage, and changing of the 
visual character of the site, with a majority of these impacts affecting adjacent roadway segments 
and intersections in the immediate area.  The analysis herein concludes that direct and indirect 
environmental effects will at most require mitigation to reduce to less than significant levels.  
Generally, environmental effects will result in less than significant impacts.  Based on the 
analysis in this Initial Study, the City finds that direct and indirect impacts to human beings will 
be less than significant with mitigation incorporated, as necessary. 
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OUR COMMITMENT TO SUSTAINABILITY  |  ESA helps a variety of 
public and private sector clients plan and prepare for climate change and 
emerging regulations that limit GHG emissions. ESA is a registered 
assessor with the California Climate Action Registry, a Climate Leader, 
and founding reporter for the Climate Registry. ESA is also a corporate 
member of the U.S. Green Building Council and the Business Council on 
Climate Change (BC3). Internally, ESA has adopted a Sustainability Vision 
and Policy Statement and a plan to reduce waste and energy within our 
operations. This document was produced using recycled paper.   
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2121 Alton Parkway 

Suite 100 

Irvine, CA 92606 

949.753.7001 phone 

949.753.7002 fax 

 

www.esassoc.com 

 

memorandum 

date January 18, 2017  

to Claudia Manrique, Associate Planner 

City of Moreno Valley 

 
cc Chris Ormsby, Senior Planner 

Richard Sandzimier, Planning Official 

 
from David Crook, ESA 

subject Ironwood Residential Project IS/MND Public Comment Summary 

 

Based on a review of the public and agency comments received on the Draft Initial Study/Mitigated Negative 

Declaration (IS/MND) prepared for the proposed Ironwood Village Residential Project, ESA has prepared the 

following summary of the comments received and general responses to those comment on an issue-by-issue basis. 

The following discussion provides an overview of the key issues raised in the comments and ESA’s responses to 

those comments, with evidence cited in the IS/MND and supporting technical reports to substantiate those 

responses.  The format of the comment summary and responses generally follows that of the IS/MND, with issues 

presented in the order they are discussed in that document, as well as other issues regarding compliance with 

CEQA and those that are not germane to the discussion of impacts provided in the IS/MND.  Each of these issues 

is addressed individually below.  If warranted, a more detailed response to individual comments can be prepared 

prior to City Council hearing based on testimony gathered at the Planning Commission public hearing. 

1. Preparation of an Environmental Impact Report vs. Mitigated Negative Declaration 

A number of comment letters were received from the public that suggest that an IS/MND is not the appropriate 

level of CEQA documentation for the project, but suggest that an Environmental Impact Report (EIR) must be 

prepared. To the contrary, based on the nature of the proposed single-family development and the City’s review 

of initial technical studies, it was determined that the proposed project would not result in any environmental 

impacts that cannot be mitigated to a level less than significant.  Specifically, though the Initial Study process, 

during which each of the checklist items contained Appendix G of the State CEQA Guidelines were thoroughly 

addressed, the City concluded that based on the analysis and supporting documentation contained in the Initial 

Study, the project would not result in any significant impacts with implementation of applicable mitigation.   

Despite some comments indicating that the project should require preparation of an EIR due to the proposed 

General Plan Amendment and Zone Change, there is no specific requirement in cases where a project involves 

such requests that an EIR must be prepared, but instead this should be determined through the Initial Study 
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Ironwood Residential Project IS/MND Public Comment Summary 

2 

process as required by CEQA.  While some may argue that an EIR is a more appropriate level of CEQA 

documentation for the proposed project, there is no factual basis for this claim, and thus the City maintains that 

the IS/MND is adequate and the appropriate documentation for the project.   

2. Growth Inducement 

A number of comment letters were received that suggest that the proposed project is growth-inducing and that 

this was not adequately addressed in the IS/MND.  First, the project site is located adjacent to existing single-

family urban development to the west and south, with rock outcroppings and undeveloped land (zoned RA2 and 

HR) to the north, and undeveloped land zoned for low-density residential uses (RA2) to the east.  While much of 

the land surrounding the project site is undeveloped, it is nonetheless zoned for residential uses and it is 

reasonable to assume that such uses may be developed at some point in the future as development applications are 

submitted.  While the proposed project would require extensions of infrastructure to serve the proposed 

residential uses, such improvements are intended to serve the project site and would not be sized to accommodate 

additional development in the area; however, the location and sizing of water and sewer lines to serve the project 

are under the control of the Eastern Municipal Water District (EMWD) and thus the specific alignment and 

capacity of proposed facilities would be determined by EMWD.  Nonetheless, the provision of water, sewer, 

electrical, natural gas, and telecommunications services to the project site does not necessarily mean that the 

project would induce substantial growth in the area since these services are generally available within the City 

and in the surrounding developed properties, and the project would simply require extension of those services to 

serve proposed uses.  With regard to sewer service, given that no other development proposals for adjacent 

parcels have been submitted, it is speculative to assume that future development on these properties would require 

sewer service, as each project application must be reviewed by the City to determine the appropriateness of the 

site for septic systems or sewer service (e.g., adequacy of soils to support septic systems).  Thus it is not 

anticipated that the provision of sewer infrastructure to serve the project site would result in unforeseen growth in 

the area, beyond what is already anticipated in the City’s General Plan.  As is the case with the proposed project, 

any future development applications, including those that may request changes in the General Plan or zoning for 

those properties near the site, must also undergo the same site plan review and environmental review processes.  

At that point in time, the decision makers will determine if such proposals are appropriate in the context of the 

surrounding development and the City’s goals and policies for managing future growth.  Nonetheless, the 

development of up to 181 single-family residential units on the project site and provision of necessary 

infrastructure to serve the associated project demands would not induce substantial growth beyond that proposed 

as part of the project, the approval of which is at the discretion of the decision makers. 

3. Project Description    

A number of comments received on the IS/MND suggested that the Project Description provided as Attachment 

A is not adequate to allow for meaningful understanding of the project.  However, this suggestion is not 

supported by evidence.  For instance, some comments state that the Project Description did not discuss the 

proposed General Plan Amendment and zone change, but only described the proposed physical improvements on-

site, and that the off-site infrastructure improvements were also not addressed.  To the contrary, as discussed on 

page A-4 in Attachment A, “[i]n order to accommodate the proposed density on the Project site, which is 

currently zoned RA2 with a density of up to two units per acre, the applicant is requesting a change of zone to R3 

(single-family residential up to 3 units per acre) on the western portion of the Project site, and R5 (single-family 

residential uses up to 5 units per acre) on the eastern portion of the site.” The proposed zoning on-site is also 
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Ironwood Residential Project IS/MND Public Comment Summary 
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illustrated in Figure A-3, Conceptual Land Use Plan, in the same section.  The requested entitlements and 

approvals necessary for the project are also clearly identified on page A-18 in Attachment A, while the off-site 

improvements are described on page A-16 under Infrastructure and Utilities and illustrated in Figure A-11.  In 

addition, comments suggesting that the IS/MND should have evaluated the development potential on-site under 

the proposed zoning, but in the absence of the proposed project is not appropriate or warranted since the GPA and 

zone change would not be sought by the applicant if the proposed Tentative Tract Map were not approved.  As 

such, it is speculative and unnecessary to evaluate the potential development on-site without approval of the 

project itself.  With regard to the northwest portion of the project site planned to remain as open space, while the 

IS/MND does not specifically state that this portion of the property would continue to be zoned HR, this fact is 

indicated clearly in Figure A-4, Project Site Plan, in Attachment A, in which that portion of the site is labeled 

“Proposed HR”.  As no development would occur in this area, no further discussion of potential effects of the 

proposed project as it relates to this portion of the site is warranted.    

4. Aesthetics    

A number of comments received suggest that the aesthetic impacts of the project would be significant due to the 

intensification of land use on the project site, obstruction of valued scenic resources, and introduction of light and 

glare to the undeveloped site.  However, as discussed in detail on pages B-1 through B-11 of the IS/MND, and 

illustrated in the site photos provided in Figures 1-2 through 1-5, the project site is characterized by varying 

topography and thus views of and across the project site from publicly available vantage points such as along 

Ironwood Avenue are intermittent due to this circumstance.  Although the IS/MND does not provide photo-

realistic simulations or renderings of the proposed project, the evaluation of impacts to views and visual character 

are based, in part, on the relative size and visual prominence of the property as viewed from public vantage 

points, particularly from designated Scenic Routes or View Corridors identified in the City’s General Plan.  

Based on these designated viewpoints, which are located at some distance from the project site, views of the 

project site are obscured or obstructed by intervening topography, vegetation, or existing development, or the 

project site represents a small percentage of the overall view field (i.e., the project site is very small in the context 

of the overall view field and thus does not constitute a visually prominent feature).  Specifically, with regard to 

views eastward from Ironwood Avenue just west of Avocado Lane (i.e., a designated view corridor indicated in 

Figure 7-2, Major Scenic Resources, of the City’s General Plan Conservation Element), views of the project site 

are completely obstructed, and thus implementation of the project would have no effect on views at this location.  

Similarly, views northward from Alessandro Boulevard west of Moreno Beach Drive (i.e., another designated 

view corridor in relative proximity to the project site indicated in Figure 7-2 of the General Plan) would not be 

affected by project implementation, as the project site is not visible from this location given the presence of 

Moreno Peak and intervening topography, vegetation, and development.  Likewise, views westward from 

Ironwood Avenue to the east of Moreno Beach Drive (i.e., another designated view corridor in relative proximity 

to the project site indicated in Figure 7-2 of the General Plan) would not be affected by project implementation, 

as the project site is not visible from this location given the presence of vegetation and development, as well as 

the distance to the project site which also diminishes its visual prominence.  Lastly, as discussed on page B-8 of 

the IS/MND and illustrated in Figure I-5, while relatively unobstructed views of the project site are available 

from Moreno Beach Drive, a designated Scenic Route in the City’s General Plan, the project site represents such 

a small portion of the view field that even with implementation of the proposed project with structures up to 35 

feet in height, the development would not have the potential to obstruct views of valued scenic resources such as 

the Reche Mountains, Box Spring Mountains, and Moreno Peak, and long-distance views of the San Gabriel 

Mountains.  Thus, impacts to views were determined to be less than significant. 
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Next, with regard to visual character, the conversion of the project site from undeveloped land to a single-family 

residential community does not necessarily constitute an adverse impact to visual character or quality.  Rather, 

the project site, while undeveloped, does not contain any notable visual features, such as vegetation or habitat 

areas, and is devoid of any structures.  The proposed project would be implemented in accordance with the 

Moreno Valley Municipal Code (MVMC) and/or the proposed project Design Guidelines, as applicable, which 

would ensure that the proposed improvements are visually attractive and compatible with surrounding 

development to the extent feasible.  Similarly, all project-related lighting would be designed and installed in 

compliance with the MVMC and applicable Design Guidelines provisions regarding lighting.  Accordingly, 

despite the conversion of the project site from undeveloped land to a single-family residential subdivision, 

impacts related to visual character and quality and light and glare were concluded to be less than significant. 

5. Agriculture and Forestry Resources    

Comments received on the IS/MND suggest that although the project would not result in direct effects on 

agricultural land or activities, and no portion of the project site is designated as Farmland by the California 

Department of Conservation, the document failed to analyze the potential of the project to result in additional 

development that could indirectly affect designated Farmland elsewhere in the area.  The consideration of such 

indirect effects would be purely speculative and not supported by any evidence, and further is not required by 

CEQA.  The project site does not contain any designated Farmland and the project’s implementation would have 

no potential to result in the conversion of Farmland to non-agricultural use.  As such, no further analysis of this 

issue is necessary.  

6. Air Quality    

The air quality study was prepared consistent with the methodology available from the South Coast Air Quality 

Management District and other air quality studies conducted in the City of Moreno Valley and the County of 

Riverside. This includes the use of the SCAQMD’s look-up tables for determining localized impacts. At the time 

the air study was prepared, no rock blasting construction activities were planned, and therefore, were not analyzed 

in the air study.  In addition, the site is expected to balance all grading quantities on-site and thus no additional air 

quality analysis of import or export of soil is required. As noted in the Air Quality report, consistency with the 

AQMP is determined by the fact that the project does not have a significant direct impact with respect to the 

adopted AQMD thresholds and therefore does not result in a cumulatively considerable impact. As such, the air 

quality study correctly finds that there would be less than significant impacts resulting from the project. 

7. Biological Resources    

Numerous comments received on the IS/MND suggest that impacts to biological resources resulting from the 

proposed project would be significant.  The IS/MND included as technical appendices including both the project 

Biological Resources Assessment (BRA) dated August 2016 and the Determination of Biologically Equivalent or 

Superior Preservation (DBESP) dated September 2016.  The BRA served as the biological technical study while 

the DBESP was included at the lead agency’s request in order to provide more detailed and specific mitigation 

measures implemented for compliance with the Western Riverside County Multiple Species Habitat Conservation 

Plan (MSHCP).  These biological documents provided a thorough evaluation of existing conditions, impacts, and 

mitigation, proposed as part of the Ironwood Village residential development.  The assessment of biological 

resources included the quantification of off-site impacts to streambeds. The streambed impact analysis assessed 

three (3) potential water line alignments (proposed and two alternatives) and one sewer alignment, while 
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acknowledging that only one water line alignment would ultimately be selected for construction; therefore; the 

final acreage of actual impacts would be much less than that evaluated in the discussion (see Section 1.3, "Study 

Area Location" on page 7 of the BRA, and Section 6.3.2.2, "CDFW Jurisdiction" on page 69 of the BRA).  

Although COA BIO-2 on page 78 of the BRA requires the processing of regulatory permits from the U.S. Army 

Corps of Engineers, Regional Water Quality Control Board, and California Department of Fish and Wildlife 

(CDFW), the measure also includes specific mitigation ratios and habitat types required to adequately mitigate for 

the loss of jurisdictional streambeds to ensure no deferral of mitigation under CEQA.  It should be noted that 

CDFW jurisdiction within the project study areas was found to be commensurate with the limits of MSHCP 

Riparian/Riverine Areas associated with the project, which is common.  No other impacts to sensitive biological 

resources were identified within these off-site areas or anywhere else within the on or off-site disturbance areas. 

Section 2.1, "Project Description," on page 7 of the BRA and Section 2.1, "Proposed Project," on page 11 of the 

DBESP, included an erroneous typo indicating that, "The 78.48-acre project site is a single-family residential 

development occupying approximately 38.5 acres..."  However, the BRA and DBESP accurately assessed 

existing conditions and proposed impacts to the correct development footprint of 68.5 acres which is evidenced 

on the corresponding study area maps and site plans, biological impact maps and tables.  Therefore, no 

overestimation of open space or lack of appropriate assessments of biological resources occurred as part of the 

BRA or the DBESP.  Impacts to biological resources in the DBESP were based on disturbance areas which would 

be presumed to be the same regardless of lot densities or other design features. 

As documented in Section 6.2.6, "Consistency with Adopted Natural Community Conservation Plan," on page 73 

of the BRA, the project study areas are not located within, or within vicinity to, MSHCP cells, designated cell 

groups, or a subunit within the Reche Canyon/Badlands Area Plan, and will not be subject to certain requirements 

outlined in Section 6.1.3 of the MSHCP associated with "Guidelines Pertaining to the Urban/Wildlands 

Interface."  Section 6.2.6 of the BRA also indicated that the project study areas are not within the survey overlays 

for Criteria Area Species, Narrow Endemic Plant Species, Amphibian Species, or Mammal Species.  The fact that 

the study areas are not within MSHCP conservation cells is further supported by entering the project APN (473-

160-004) into the Riverside County Integrated Project (RCIP) MSHCP Summary Report Generator found online 

at http://rctlma.org/Online-Services/rcip-report-generator as well as Figure 5 of the project DBESP (Figure 5, 

Relationship to the MSHCP).  Compliance with Section 6.1.2 of the MSHCP, is thoroughly documented in 

Section 5, "Assessment of Riparian/Riverine and Vernal Pool Resources," on pages 27-36 for existing MSHCP 

resource conditions and Section 7.3, "Mitigation for Direct Impacts to MSHCP Riverine Resources," on pages 

45-57 for MSHCP resource impacts and mitigation.  Focused surveys for burrowing owl required by the MSHCP 

were negative as documented in Section 6.3.1.2, "Special-status Wildlife Species," on page 66 of the BRA, while 

COA BIO-1 and MM BIO-2 on page 78 of the BRA require a 30-day pre-construction survey and outline 

measures to be taken in the event that burrowing owls are found, respectively. 

Although no plant surveys were required by the MSHCP, the project proponent took the additional step of 

conducting plant surveys for plants potentially sensitive by CEQA standards.  Based on Section 4.7.5, "Special-

Status Plant Species," on page 43 of the BRA and Section 6.3.2.1, "Sensitive Plant Communities," on page 67 of 

the BRA, no special-status plants or sensitive vegetation communities, respectively, were determined to occur 

within the study areas based on focused plant surveys conducted in 2015 and 2016, and based on vegetation 

communities mapping conducted by ESA PCR as part of the BRA.  Focused plant surveys for the easterly 

manufactured slope area located off-site were not completed prior to preparation of the BRA but will be 

completed in spring 2017 as documented.  In addition, MM BIO-1, on page 77 of the BRA includes specific 
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mitigation measures for Parry's spineflower and white-bracted spineflower in the event individual plants are 

found during the spring 2017 surveys.  Riversidean sage scrub habitat mapped within the study areas does not 

warrant any special protections under the MSHCP or the California Environmental Quality Act. 

8. Cultural Resources    

Comments received from affected tribal groups and the California Native American Heritage Commission 

(NAHC) indicate that the City must provide evidence of formal consultation with tribal groups and also provide a 

discussion of Tribal Cultural Resources (TCRs), the requirement for which was recently enacted in late 2016.  

While the City has engaged in formal consultation with affected tribal groups in the area that requested such 

consultation, and has also worked with these tribal groups to revise proposed mitigation measures provided in the 

IS/MND regarding cultural resources, the determinations in the IS/MND regarding impacts to cultural resources 

found impacts to be less than significant with implementation of applicable mitigation measures.  However, per 

the request of affected tribal groups and at the suggestion of the NAHC, the City will provide additional 

discussion of impacts to TCRs as well as revised mitigation based on input from the tribe(s), to be included in the 

Final IS/MND and associated Mitigation Monitoring and Reporting Program (MMRP).  The Final IS/MND will 

also include documentation of the City’s consultation efforts with the affected tribes, as requested by the NAHC.   

9. Geology and Soils    

A number of comments suggest that the IS/MND indicates that the site is not located within an earthquake fault 

zone and further suggest that there is no analysis of whether the existence of a feldspar vein would require 

modification of the recommendations in the geotechnical report (including blasting).  It is the opinion of the 

project’s engineering geologist that faulting and seismicity at the subject property have been adequately 

addressed in the referenced geotechnical reports prepared by EEI for the proposed project (included as Appendix 

D of the IS/MND).  Those reports indicated that the closest active fault to the subject property is the San Jacinto 

Valley segment of the San Jacinto Fault Zone, located approximately 1.5 miles to the northeast. A review of the 

State of California Special Studies Zone map for the Sunnymead Quadrangle (CDMG, 1974) indicates that the 

project site is not located within a State of California Earthquake Fault Zone. Additionally, the subject property is 

not located within a designated County of Riverside Fault Zone (Riverside County, 2017). It is unclear which four 

faults (“Faults” “F”, “G”, “H” and “J”) the comments are referring to based on a review of the Special Studies 

Zone map, regional geologic mapping (Morton, 2004), regional fault mapping (Jennings, 1994) and review of the 

County of Riverside website. Based on EEI’s review, there are no mapped faults crossing the subject property or 

located offsite in the nearby vicinity. Additionally, no evidence of surface faulting was observed onsite during the 

geotechnical evaluations of the subject property. Based on the results of the geotechnical evaluations, the subject 

property is underlain by continuous, unbroken, massive Cretaceous age plutonic rocks composed of weathered 

tonalite partially covered by surficially alluvial and colluvial sediments which show no evidence of faulting on 

the subject property. 

With regard to the feldspar vein, based on the results of EEI’s geotechnical evaluations at the site, the tonalite 

bedrock at the site is generally moderately to highly weathered and should in general be rippable and excavatable 

with standard earth moving equipment with minimal difficulty. There are likely to be small areas/pockets of more 

resistant bedrock that may be encountered during grading, but this was not encountered during the subsurface 

investigation to a maximum depth of 50.5 feet below existing grade where drilling refusal was not encountered 

within the relatively soft, highly weathered tonalite bedrock.  Based on the results of EEI’s geotechnical 
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evaluations at the site regarding the weathered character of the underlying tonalite bedrock, it appears that 

blasting during site grading for excavation purposes is unlikely.  The feldspar vein was a surficial reference 

provided by Kane Geotechnical during field study for the Rockfall Investigation Report, the EEI Geotechnical 

Report is considered more exhaustive, with their subsurface explorations. 

In addition, other comments suggest that the IS fails to consider hazards from site preparation work to include 

removal of oversized rock materials and the feldspar vein, as well as related rock fall hazards.  The potential 

hazards due to rockfall were investigated by Kane Geotechnical and their methodology and recommendations 

were described in their corresponding report dated March 15, 2015.  Kane concluded that the residences should 

not be affected and that no formal rockfall measures would be required.  Rock fall hazards are discussed on pages 

B-79 and B-80 of the IS/MND with specific mitigation provided to address such hazards.  

With regard to comments received that suggest that “a more complete geotechnical study needs to be done,” as 

stated in Section 10.0 of the project geotechnical report (EEI, 2014) contained in Appendix D of the IS/MND, 

“Once detailed site and grading plans are available, they should be submitted to this office for review and 

comment, to reduce the potential for discrepancies between plans and the preliminary recommendations presented 

herein. If conditions are found to differ substantially from those stated, appropriate recommendations would be 

provided. Additional field studies may be warranted.”  As stated in Section 11.0 of the geotechnical report (EEI, 

2014), “Site conditions, land use (both onsite and offsite), or other factors may change as a result of man-made 

influences, and additional work may be required with the passage of time.”  Additionally, EEI expects that site 

conditions remain essentially unchanged since performing the geotechnical evaluations at the site. Therefore, 

additional geotechnical evaluation of the project site is unwarranted at this time. 

It is EEI’s opinion that seismicity and faulting issues for the subject property and vicinity have been adequately 

addressed in the referenced geotechnical reports and associated discussion presented in the IS/MND.  As such, no 

further analysis or response is warranted. 

10. Greenhouse Gas Emissions    

Comments received suggest, as for Air Quality impacts, that impacts regarding greenhouse gas emissions (GHG) 

are not adequately analyzed, but these comments provide no evidence to support this notion, other than 

speculation that the analysis did not assume worst-case conditions.  However, the analysis of air quality and 

greenhouse gas emissions impacts are based on peak construction activities on-site, the phasing of which is 

summarized in Table III-1, Construction Duration, on page B-15 of the IS/MND, which shows overlapping 

activities associated with building construction and architectural coatings to represent a worst-case scenario.  In 

addition, the analysis is considered conservative in that it assumes current emission rates over the course of 

construction activities, while in fact, emissions tend to decrease over time as equipment efficiency increases, 

which would result in lower emissions than stated in the IS/MND.  However, the IS/MND analysis does not rely 

on any such future emission reductions but rather provides what is likely an overestimation of actual project-

related GHG construction emissions.  Thus, impacts were determined to be less than significant.  

11. Hazards and Hazardous Materials    

Some comments on the IS/MND suggest that the document did not adequately analyze potential wildfire hazards 

at the project site.  However, to the contrary, the IS/MND discussed this issue in detail on pages B-92 and B-93 

and provided mitigation to ensure that wildfire hazard impacts remain less than significant, with the preliminary 
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Fuel Modification Plan illustrated in Figure VIII-1, Preliminary Fuel Modification Plan.  As concluded on page 

B-93, with implementation of a Fire Department-approved Fuel Modification Plan, impacts would be reduced to 

less than significant. 

12. Hydrology and  Water Quality    

Various comments received claim that the analysis of hydrology/drainage, flooding, and water quality presented 

in the IS/MND and associated technical appendix (Appendix G of the IS/MND) is not adequate but do not offer 

any specific evidence to support this suggestion, only anecdotal statements regarding historic flooding in the area.  

The Preliminary Hydrology Study contained in Appendix G of the IS/MND provides all the technical information 

utilized to evaluate the project’s impacts to hydrology and drainage, which prepared in accordance with the 

County of Riverside’s accepted methodology; furthermore, the sizing and design of proposed project’s 

stormwater facilities (including proposed on-site basins) are subject to review and approval by the County.  The 

analysis presented in the IS/MND evaluates potential impacts both on- and off-site, and as concluded therein, 

stormwater flows to downstream areas in the post-development condition would be no greater than under existing 

conditions.  As such, the project would provide on-site retention for all upstream flows entering the project site, 

as well as all flows generated on-site, such that downstream discharges would be no greater than under existing 

conditions.  Thus, the project would not have the potential to result in increased potential for flooding, 

exceedances of the capacity of downstream stormwater conveyance facilities, or substantial erosion or siltation.  

With regard to mapped floodplains, per Flood Insurance Rate Maps (FIRMs) issued by FEMA, some comments 

suggested that a portion of the project site is located within a 100-year flood hazard area; however, per the 

applicable FIRMs for the project site (FIRM No. 06065C0755G and 06065C0760G), no portion of the property is 

located within a designated floodplain.    

13. Land Use and Planning    

 A number of comments were submitted that suggest that the proposed project is not consistent with applicable 

land use plans, policies, and/or regulations including the City’s General Plan and the County of Riverside 

MSHCP.  Specifically, comments indicate that the project would not be consistent with Objective 2.1 in the 

Community Development Element of the General Plan, which suggests that future development “[b]alance the 

provision of urban and rural lands within Moreno Valley by providing adequate land for present and future urban 

and economic development needs, while retaining the significant natural features and the rural character and 

lifestyle of the northeastern portion of the community.”  The proposed project, contrary to the commenters’ 

suggestion, would retain the most significant natural features on the project site, namely the existing rock 

outcroppings in the northwest portion of the site, and would provide a single-family residential community with 

varying densities on the balance of the site.  While the overall density on the project site would be higher than in 

the existing adjacent residential neighborhoods, the increase in density would not affect the rural character and 

lifestyle in the surrounding area, as the proposed single-family development is not a substantial departure from 

the larger lot single-family development in the area.  In any case, however, to the extent that a project is not fully 

consistent with any one adopted goal or policy of the General Plan, this does not necessarily constitute a 

significant impact on the environment under CEQA.  Rather, should such an inconsistency result in significant 

adverse physical impacts, it may be construed to have a significant effect; however, as demonstrated by the 

various analyses presented in the IS/MND, the proposed project would not result in significant adverse 

environmental effects with implementation of applicable mitigation measures. 
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With regard to consistency with the MSHCP, please see the discussion above under Biological Resources. 

14. Mineral Resources    

Comments received suggest that the IS/MND does not adequately evaluate impacts to mineral resources due to 

the presence of a feldspar vein in the rock outcroppings in the northwest portion of the site.  However, despite the 

potential presence of feldspar in the on-site geologic formations, this does not constitute a mineral resource that 

would be of value to the region and the residents of the state, or suggest that the project site be considered a 

locally important mineral resource recovery site.  The project site is not delineated as locally important mineral 

resource recovery site in the City’s General Plan or other land use plan, and no mineral recovery operations 

currently occur on-site or in the project vicinity that could be potentially affected by implementation of the 

proposed project.  As such, no impact would occur in this regard and no further analysis or response is warranted. 

15. Noise    

The noise study was prepared consistent with the methodology of the Federal Highway Administration guidelines 

for noise analysis and other noise studies conducted in the City of Moreno Valley and the County of Riverside. 

This includes the use of the City of Moreno Valley Municipal Code noise level standards and the significance 

criteria identified in the noise study.  Further, the construction noise analysis represents worst-case conditions 

with all construction equipment for a given phase of Project construction operating simultaneously from a single 

point closest to each sensitive receiver location. In reality, this scenario is unlikely to occur since the mobile 

equipment will traverse the site as it operates throughout the day. At the time the noise study was prepared, no 

rock blasting construction activities were planned, and therefore, were not analyzed in the noise study.  In 

addition, the site is expected to balance and no additional noise analysis of import or export of soil is required. 

Therefore, using significance criteria consistent with other environmental documents in the City of Moreno 

Valley and the County of Riverside, and standard practices for traffic and construction noise analyses, the noise 

study found that the Project will result in less than significant impacts. 

16. Population and Housing 

Several comments submitted in response to the IS/MND state that the analysis did not evaluate the project’s 

potential to result in substantial growth (please also see discussion above regarding growth inducement).  

However, as discussed on pages B-152 and B-153 of the IS/MND, the project-related population and housing 

growth would be within the growth projections for the City.  While these projections are based on the anticipated 

growth anticipated in the City’s General Plan, the proposed project would result in greater population and housing 

growth on the project site than that assumed in the SCAG projections.  However, as is the case for any projects 

that request a General Plan Amendment and/or zone change that could result in additional development than 

allowable under the existing land use and zoning designations, the City decision makers must weigh the relative 

benefits of increasing development type and intensity on a project-by-project basis, and make a determination if 

the change is appropriate for the site.  Nonetheless, the projected growth at the project site, irrespective of the 

allowable development under the existing R2 General Plan land use designation and RA2 zoning, would be well 

within the growth projections for the City and thus impacts were determined to be less than significant. 

17. Public Services    
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Comments regarding public services indicate that the project would result in deficiencies in public service ratios 

and/or response times, but offer no evidence to support this claim.  As discussed on pages B-153 through B-164, 

the proposed project would either provide on-site improvements or pay requisite developer fees to address 

project-related impacts of the proposed project on fire protection, police protection, schools, parks, and libraries.  

As further discussed therein, the project would result in less than significant impacts to these public services with 

implementation of applicable mitigation measures (fire and police protection) and/or payment of developer fees 

as required by the Moreno Valley Municipal Code and State law, as applicable.   

18. Recreation    

Comments received have suggested that the use of the project site by off-site residents for recreation translates to 

a loss of recreational facilities should the project be implemented.  However, this is not what is required by 

CEQA as pertains to recreational facilities, and further, the use of the project site (which is private property) by 

local residents would be considered trespassing.  As stated on page B-163 of the IS/MND, according to the City’s 

Parks Department, Project implementation would not require the physical expansion of an existing park or new 

park facilities serving the Project site.  Nonetheless, to further ensure impacts to parks would be less than 

significant, the Project applicant would be responsible for meeting the parkland dedication or fee requirements as 

required by the Quimby Act and Title 3, Revenue and Finance, Chapter 3.38, Residential Development Impact 

Fees, Section 3.38.080, Park Improvements Residential Development Impact Fees, Section 3.38.090, 

Community/Recreation Center Residential Development Impact Fees, and Chapter 3.40, Dedication of Land for 

Park Facilities and Payment of in-lieu fees, of the MVMC.  Compliance would offset the incremental cost of the 

increased demand to maintain adequate park facilities and equipment, resulting from the Project by parkland 

dedication or payment of development fees per the MVMC.  As such, impacts to recreation were determined to 

be less than significant in the IS/MND. 

19. Transportation/Traffic    

The Traffic Impact Analysis was prepared consistent with the City of Moreno Valley Transportation Engineering 

Division’s Traffic Impact Analysis Preparation Guide and other traffic studies conducted in the City of Moreno 

Valley and the County of Riverside. The study area includes all the intersections for “Collector” or higher 

classification street where the proposed project will add 50 or more peak hour trips. The “50 peak hour trip” 

criteria is consistent with the methodology employed by City of Moreno Valley and other jurisdictions throughout 

Riverside County and generally represents a threshold of trips at which a typical intersection would have been 

impacted. A project’s trip distribution does not necessarily correlate directly with the turning movement counts 

collected at a particular intersection on one day. The project trip distribution was developed based on interaction 

of proposed residential use with the commercial uses south of SR-60 and the project’s location in relation to the 

SR-60 freeway. The project trip distribution was developed in consultation with and approved by the City staff 

and is appropriate for determining the project’s impacts and mitigation measures. Project’s potential impacts to 

traffic was assessed for Existing, Opening Year Cumulative (2020) and Horizon Year (2040) traffic conditions 

and improvements were recommended, where applicable, to maintain acceptable level of service.  

The half-section improvements on site adjacent streets are consistent with the City of Moreno Valley General 

Plan Circulation Element and is typically required by the City for all development projects. The design feature 

(curve) on Ironwood Avenue is an existing off-site condition. As previously noted, the project contributes less 
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than 50 peak hour trips to this roadway segment and would not have a significant impact on safety or operations 

of the roadway. 

20. Utilities and Service Systems    

Comments received on the IS/MND also indicate that impacts related to water and wastewater utilities would be 

significant, but offer no evidence to support this conclusion.  As discussed on pages B-196 through B-200, the 

projected water and wastewater demands of the project would represent nominal quantities relative to the 

projected water supplies and wastewater treatment capacity of EMWD’s facilities.  It should also be noted that 

the proposed project does not trigger the requirement to prepare a formal assessment of water supply pursuant to 

SB221 or SB610.  Furthermore, all project-related utility improvements would be subject to review and approval 

by EMWD to ensure that such improvements are consistent with EMWD’s facility plans for the project area.  

Contrary to other comments received, the IS/MND evaluated all potential off-site improvements that were 

contemplated by EMWD to serve the project site at the time the IS/MND was prepared.  EMWD will determine 

which of the potential alignments would be the preferred alignments and only those would actually be 

constructed.  As such, to the extent that the IS/MND evaluated impacts associated with all potential pipeline 

alignments, but only a subset of those would be implemented to serve the project, the analysis of off-site impacts 

is considered conservative.  In addition, it should be noted that all off-site improvements would be located 

underground and thus their implementation would only result in temporary physical impacts associated with 

construction activities, which would be carried out in the context of the overall project construction effort.   
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Ironwood Residential Project  ESA PCR 
Initial Study   C-1 

 

MITIGATION MONITORING AND REPORTING PROGRAM 

This Mitigation Monitoring and Reporting Program (MMRP) has been prepared for the Ironwood Residential 

Project in compliance with Section 21081.6 of the Public Resources Code and Section 15097 of the CEQA 

Guidelines, which is required for all projects where an Environmental Impact Report or Mitigated Negative 

Declaration (MND) has been prepared.  Section 21081.6 of the Public Resources Code sates: “ …the [lead] 

agency shall adopt a reporting or monitoring program from the changes made to the project or conditions of 

project approval, adopted in order to mitigate or avoid significant effects on the environment…[and the 

program] shall be designed to ensure compliance during project implementation”.  The primary purpose of 

this MMRP is to ensure that the mitigation measures identified in the MND are implemented, thereby 

minimizing identified environmental effects.  The City of Moreno Valley (City) is the Lead Agency for the 

proposed project. 

The MMRP for the proposed project will be in place through all phases of project implementation.  The City 

shall be responsible for administering the MMRP activities to its staff, other City departments (e.g., Fire 

Department), consultants, and/or contractors.  The City will also ensure that mitigation monitoring is 

documented through reports and that deficiencies are promptly corrected.  The designated environmental 

monitor (e.g., City building inspector, project contractor, certified professionals, etc., depending on the 

provisions specified below) will track and document compliance with mitigation measures, note any 

problems that may result, and take appropriate action to remedy problems.  The MMRP lists mitigation 

measures according to the same numbering system contained in the MND sections.  Each mitigation measure 

is categorized by topic, with an accompanying discussion of the following: 

 The monitoring phase of the project during which the mitigation measure should be 

monitored (i.e., Operation, Construction, or Prior to Construction Activities); 

 The monitoring frequency of the mitigation measures (i.e., during periodic field inspection); 

and 

 The enforcement agency (i.e., the agency with the authority to enforce the mitigation 

measure). 

1.o

Packet Pg. 600

A
tt

ac
h

m
en

t:
 Ir

o
n

w
o

o
d

 V
ill

ag
e 

M
it

ig
at

io
n

 M
o

n
it

o
ri

n
g

 a
n

d
 R

ep
o

rt
in

g
 P

ro
g

ra
m

 (
M

M
R

P
) 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Mitigation Monitoring and Reporting Program  January 2017 

 

Ironwood Residential Project  ESA PCR 
Initial Study   C-2 

 

 
Mitigation Monitoring and Reporting Program 

 

Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

Air Quality 

MM AQ-1  The Project shall comply with the provisions of South Coast Air 

Quality Management District Rule 403, “Fugitive Dust.”  Rule 403 requires 

implementation of best available dust control measures during construction 

activities that generate fugitive dust, such as earth moving, grading, and equipment 

travel on unpaved roads.  Prior to grading permit issuance, the City of Moreno 

Valley shall verify that the following notes are specified on the grading plan.  

Project construction contractors shall be required to ensure compliance with the 

notes and permit periodic inspection of the construction site by City of Moreno 

Valley staff or its designee to confirm compliance.  These notes shall also be 

specified in bid documents issued to prospective construction contractors. 

a) All clearing, grading, earth-moving, and excavation activities shall cease when 

winds exceed 25 miles per hour; 

b) During grading and ground-disturbing construction activities, the construction 

contractor shall ensure that all unpaved roads, active soil stockpiles, and areas 

undergoing active ground disturbance within the Project site are watered at least 

three (3) times daily during dry weather.  Watering, with complete coverage of 

disturbed areas by water truck, sprinkler system, or other comparable means, 

shall occur in the mid-morning, afternoon, and after work is done for the day; 

c) Temporary signs shall be installed on the construction site along all unpaved 

roads indicating a maximum speed limit of 15 miles per hour (MPH).  The 

signs shall be installed before construction activities commence and remain in 

place for the duration of construction activities that include vehicle activities on 

Throughout 
Construction 

Activities 

As needed during 
construction or in 

response to complaints 

City of Moreno 
Valley 
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Ironwood Residential Project  ESA PCR 
Initial Study  C-3 

 

Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

unpaved roads; and 

d) The cargo area of all vehicles hauling soil, sand, or other loose earth materials 

shall be covered. 

MM AQ-2  The Project shall comply with the provisions of South Coast Air 

Quality Management District Rule 1186 “PM10 Emissions from Paved and 

Unpaved Roads and Livestock Operations” and Rule 1186.1, “Less-Polluting Street 

Sweepers” by complying with the following requirements.  To ensure and enforce 

compliance with these requirements and reduce the release of criteria pollutant 

emissions into the atmosphere during construction, prior to grading and building 

permit issuance, the City of Moreno Valley shall verify that the following notes are 

included on the grading and building plans.  Project construction contractors shall 

be required to ensure compliance with the notes and permit periodic inspection of 

the construction site by City of Moreno Valley staff or its designee to confirm 

compliance.  The notes also shall be specified in bid documents issued to 

prospective construction contractors. 

a) If visible dirt or accumulated dust is carried onto paved roads during 

construction, the contractor shall remove such dirt and dust at the end of each 

work day by street cleaning and 

b) Street sweepers shall be certified by the South Coast Air Quality Management 

District as meeting the Rule 1186 sweeper certification procedures and 

requirements for PM10-efficient sweepers.  All street sweepers having a gross 

vehicle weight of 14,000 pounds or more shall be powered with alternative 

(non-diesel) fuel or otherwise comply with South Coast Air Quality 

Throughout 
Construction 

Activities 

As needed during 
construction or in 

response to complaints 

City of Moreno 
Valley 
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Ironwood Residential Project  ESA PCR 
Initial Study  C-4 

 

Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

Management District Rule 1186.1. 

MM AQ-3  The Project is required to comply with the provisions of South Coast 

Air Quality Management District Rule 402 “Nuisance.”  To ensure and enforce 

compliance with this requirement, which applies to the release of odorous emissions 

into the atmosphere, prior to the issuance of grading and building permits, the City 

of Moreno Valley shall verify that the following note is included on grading and 

building plans.  During Project construction, contractors shall be required to ensure 

compliance with Rule 402 and permit periodic inspection of the construction site by 

the City of Moreno Valley staff or its designee to confirm compliance. 

Throughout 
Construction 

Activities 

As needed during 
construction or in 

response to complaints 

City of Moreno 
Valley 

Biological Resources 

Condition of Approval BIO-1 Due to the presence of suitable habitat and in 

compliance with the MSHCP, a pre-construction survey for burrowing owl is 

required within 30 days prior to ground disturbance to determine the presence of 

burrowing owls and avoid potential direct take of burrowing owls if present. 

Within 30 days 
prior to site 
disturbance 

Once within 30 days 
prior to site clearing 

activities; review 
survey results 

City of Moreno 
Valley/ Resource 

Agency(ies) 

MM BIO-1  Due to the presence of suitable habitat within the proposed off-site 

manufactured slope area located directly east of the Project boundary, a spring 

focused plant survey to determine the presence/absence of Parry’s spineflower and 

white-bracted spineflower is required to be conducted during the appropriate 

blooming periods of the two species (between April and June) prior to ground 

disturbance.  If individuals are found, significant impacts would occur as a result of 

implementation of the Project and unless mitigation is implemented to reduce 

impacts to less than significant.  Mitigation includes seed collection of individuals 

Prior to site 
disturbance 

Once prior to site 
clearing activities 

City of Moreno 
Valley/ Resource 

Agency(ies) 
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Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

that would be significantly impacted by the Project at the end of the growing season 

and prior to ground disturbance.  Collected seeds will be planted within an 

appropriate on-site or off-site mitigation area, which will be conserved as open 

space in perpetuity.  Mitigation for significant impacts to Parry’s spineflower and 

white-bracted spineflower will be implemented in consultation with the City of 

Moreno Valley and CDFW. 

MM BIO-2 If burrowing owls are determined present during the 30-day pre-

construction survey, occupied burrows shall be avoided to the greatest extent 

feasible, following the guidelines in the Staff Report on Burrowing Owl Mitigation 

published by Department of Fish and Wildlife including, but not limited to, 

conducting pre-construction surveys, avoiding occupied burrows during the nesting 

and non-breeding seasons, implementing a worker awareness program, biological 

monitoring, establishing avoidance buffers, and flagging burrows for avoidance 

with visible markers.  If occupied burrows cannot be avoided, acceptable methods 

may be used to exclude burrowing owl either temporarily or permanently, pursuant 

to a Burrowing Owl Exclusion Plan that shall be prepared and approved by the 

County of Riverside Environmental Programs Department (EPD), in coordination 

with the CDFW.  The Burrowing Owl Exclusion Plan shall be prepared in 

accordance with the guidelines in the Staff Report on Burrowing Owl Mitigation 

and the MSHCP. 

Prior to site 
disturbance; 

throughout site 
clearing, grading, 
and construction 

activities 

Once prior to site 
clearing activities; as 

needed during grading 
and construction/ 

review Exclusion Plan 

City of Moreno 
Valley/ Resource 

Agency(ies) 

Condition of Approval BIO-2/MM BIO-3Prior to the issuance of any grading 

permit for permanent impacts in the areas designated as jurisdictional features, the 

Project applicant shall obtain regulatory permits from the USACE, RWQCB, and 

CDFW.  The following shall be incorporated into the permitting, subject to 

approval by the regulatory agencies: 

Prior to issuance of 
grading permit 

Once prior to issuance 
of grading permit; 

review agency 
permit(s) 

City of Moreno 
Valley/ Resource 

Agency(ies) 
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Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

1. On-site or off-site creation, restoration and/or enhancement of 

USACE/RWQCB jurisdictional “waters of the U.S.” within the San Jacinto 

watershed at a ratio no less than 1:1 or within an adjacent watershed at a 

ratio no less than 2:1 for permanent impacts, and for any temporary impacts 

to restore the impact area to pre-Project conditions (i.e. pre-Project 

contours).  Off-site mitigation may occur on land acquired for the purpose 

of in-perpetuity preservation as approved by the resource agencies, or 

through the purchase of mitigation credits at a resource agency-approved 

off-site mitigation bank or in-lieu fee program. 

2. On-site or off-site creation, restoration, and/or enhancement of CDFW 

jurisdictional streambed within the San Jacinto watershed at a ratio no less 

than 1:1 or within an adjacent watershed at a ratio no less than 2:1 for 

permanent impacts, and for any temporary impacts to restore the impact 

area to pre-Project conditions (i.e. pre-Project contours).  Off-site 

mitigation may occur on land acquired for the purpose of in-perpetuity 

preservation as approved by the resource agencies, or through the purchase 

of mitigation credits at a resource agency-approved off-site mitigation bank 

or in-lieu fee program. 

Purchase of any mitigation credits through an agency-approved mitigation bank or 

in-lieu fee program should occur prior to any impacts to jurisdictional drainages.  

Any mitigation proposed on land acquired for the purpose of in-perpetuity 

mitigation that is not part of an agency-approved mitigation bank or in-lieu fee 

program shall include the creation, restoration, and/or enhancement of similar 

streambed habitat pursuant to a resource agency-approved Habitat Mitigation and 

Monitoring Plan (HMMP).  The HMMP shall be prepared prior to any impacts to 

jurisdictional features, and shall provide details as to the implementation of the 
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Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

mitigation, maintenance, and future monitoring of mitigation areas.  The goal of the 

mitigation shall be to create, restore, and/or enhance similar habitat with equal or 

greater function and value than the impacted habitat. 

MM BIO-4 Prior to the issuance of any grading permit that would remove 

potentially suitable nesting habitat for  raptors or songbirds, the Project applicant 

shall demonstrate to the satisfaction of the City of Moreno Valley that either of the 

following have been or will be accomplished: 

1. Vegetation removal activities shall be scheduled outside the nesting season 

(September 1 to February 14 for songbirds; September 1 to January 14 for 

raptors) to avoid potential impacts to nesting birds. 

2. Any construction activities that occur during the nesting season (February 

15 to August 31 for songbirds; January 15 to August 31 for raptors) will 

require that all suitable habitat be thoroughly surveyed for the presence of 

nesting birds by a qualified biologist before commencement of clearing.  If 

any active nests are detected a buffer of 300 feet (500 feet for raptors) 

around the nest adjacent to construction will be delineated, flagged, and 

avoided until the nesting cycle is complete.  The buffer may be modified 

and/or other recommendations proposed as determined appropriate by the 

biological monitor to minimize impacts. 

Prior to issuance of 
grading permit; 

throughout grading 
and construction 
where vegetation 

removal would 
occur 

Once prior to issuance 
of grading permit; as 

needed during site 
clearing, grading, or 

construction activities 

City of Moreno 
Valley/ Resource 

Agency(ies) 

Condition of Approval BIO-3 Prior to the issuance of any grading permit the 

Project applicant shall comply with all of the provisions of the MSHCP, including 

payment of the MSHCP Local Development Mitigation Fee, compliance with 

Section 6.1.2 of the MSHCP pertaining to Riparian/Riverine Areas, implementation 

of drainage, toxics and non-native species guidelines pertaining to the 

Prior to issuance of 
grading permit 

Once prior to issuance 
of grading permit; 
confirmation of fee 

payment 

City of Moreno 
Valley/ Resource 

Agency(ies) 
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Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

Urban/Wildlands Interface in Section 6.1.4 of the MSHCP, and compliance with 

Section 6.3.2 of the MSHCP pertaining to Burrowing Owl Survey Area 

requirements.  Compliance with Section 6.1.2 of the MSHCP will require approval 

of the project Determination of Biologically Equivalent or Superior Preservation 

(DBESP) analysis outlining the impacts and proposed compensatory mitigation for 

impacts to the Riparian/Riverine Areas for approval by the wildlife agencies prior 

to issuance of a grading permit.  The DBESP will be submitted to the wildlife 

agencies concurrent to the processing of regulatory permits for jurisdictional 

streambed impacts, in order to ensure that mitigation requirements proposed under 

the DBESP are commensurate with the preferences of the resource agencies 

(USACE, CDFW, and RWQCB) as part of subsequent regulatory permit conditions 

to be issued following adoption of the project MND. 

Cultural Resources 

MM CULT 1: Archaeologist Retained/CRMP Prepared.  Prior to the 

issuance of a grading permit, the Project Applicant shall provide evidence to the 

City of Moreno Valley that a professional archaeological monitor has been retained 

by the Applicant to conduct monitoring of all mass grading and trenching activities 

and that the monitor has the authority to temporarily halt and redirect earthmoving 

activities in the event that suspected archaeological resources are unearthed during 

Project construction. The Project archaeologist, in coordination with the Consulting 

Tribes that have requested monitoring, shall prepare a Cultural Resources 

Monitoring Plan (CRMP) to document protocols for inadvertent finds, to determine 

potential protection measures from further damage and destruction for any 

identified archaeological resource(s)/ tribal cultural resources (TCRs), outline the 

process for monitoring and for completion of the final Phase IV Monitoring Report. 

If any archaeological and/or TCRs are identified during monitoring, these will also 

Prior to issuance of 
grading permit; 

throughout ground 
disturbing activities 

Once prior to grading 
activities; as needed 
during grading and 

construction activities 

City of Moreno 
Valley and 
Consulting 

Tribe(s) 
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Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

be documented and addressed per standard archaeological protocols in the Phase IV 

report, with the exception of human remains which will be addressed per MM 

CULT-13. The Project Archaeologist shall attend the pre-grading meeting with the 

City and contractors to explain and coordinate the requirements of the monitoring 

program. 

MM CULT 2: Tribal Monitor Retained.   At least 30 days prior to the 

issuance of a Grading permit the Applicant shall contact the consulting Tribe(s) that 

have requested monitoring, to develop Monitoring Agreement(s) for all mass 

grading and trenching activities and shall provide evidence of the agreement to the 

City of Moreno Valley. The Tribal representative(s) shall attend the pre-grading 

meeting with the City and contractors to explain and coordinate the requirements of 

the monitoring program. 

At least 30 days 
prior to issuance of 

grading permit 

Once at least 30 days 
prior to prior to 

grading activities 

City of Moreno 
Valley and 
Consulting 

Tribe(s) 

MM CULT 3: Grading Plans.  Prior to grading permit issuance, the City shall 

verify that the following note is included on the Grading Plan: 

“If any suspected archaeological resources are discovered during ground-

disturbing activities and the archaeological monitor or Tribal representatives 

are not present, the construction supervisor is obligated to halt work in a 100-

foot radius around the find and call the project archaeologist and the Tribal 

representatives to the site to assess the significance of the find.” 

Prior to issuance of 
grading permit 

Once at plan 
check/review of 

grading plans 

City of Moreno 
Valley 

MM CULT 4: Preservation Plan for CA-RIV-12,333.  Prior to building 

permit issuance, the Project Applicant and the Consulting Tribe(s) shall prepare a 

Preservation and Maintenance Plan for the long-term care and maintenance of CA-

RIV-12,333 and, if any, all new features identified during mass grading activities.  

The Plan shall indicate, at a minimum, the specific areas to be included in and 

Prior to issuance of 
building permit 

Prior to issuance of 
building permit/ 

review of Preservation 
and Maintenance Plan 

City of Moreno 
Valley and 
Consulting 

Tribe(s) 
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Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

excluded from long-term maintenance; prohibited activities; methods of 

preservation to be employed (fencing, vegetative deterrence, etc.); the entity(s) 

responsible for the long-term maintenance; maintenance scheduling and 

notification; appropriate avoidance protocols; monitoring by the Tribe and 

compensation for services if applicable; and necessary emergency protocols.  The 

Project Applicant/Landowner shall submit a fully executed copy of the Preservation 

and Maintenance Plan to the City to ensure compliance with this mitigation 

measure. 

MM CULT 5: Conduct Archaeological Sensitivity Training for 

Construction Personnel.  The Applicant shall retain a qualified professional 

archaeologist who shall conduct an Archaeological Sensitivity Training for 

construction personnel prior to commencement of excavation activities, along with 

representatives from Tribes that have requested monitoring.  The training session, 

shall be carried out by a cultural resources professional with expertise in 

archaeology, will focus on how to identify archaeological/cultural resources that 

may be encountered during earthmoving activities, and the procedures to be 

followed in such an event.  The training session will include a Power Point 

presentation and/or handouts for all attendees.  The basic topics to be addressed in 

the session include: a brief cultural and archaeological history of the area and the 

Applicant’s and City’s cultural resource compliance obligations; training in 

potential resources that may be encountered through the use of photographs or other 

illustrations; the duties of archaeological monitors; notification and other 

procedures to follow upon discovery of resources; and, the general steps that would 

be followed to conduct a salvage investigation if one is necessary.  A sign-in sheet 

shall be compiled to track attendance and shall be submitted to the City with the 

Archaeological Monitoring Report. 

Prior to grading and 
construction 

activities; as needed 
during site ground 

disturbing activities 

Once prior to grading 
and construction 

activities; as needed 
during site ground 

disturbing activities 

City of Moreno 
Valley and 
Consulting 

Tribe(s) 
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Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

MM CULT 6: Monitor Construction Excavations for Archeological 

Resources in Younger Alluvial Sediments.  The Applicant shall retain a qualified 

archaeological monitor, who will work under the direction and guidance of a 

qualified professional archaeologist.  The archaeological monitor shall be present 

during all construction excavations (e.g., grading, trenching, or clearing/grubbing) 

into non-fill younger Pleistocene alluvial sediments.  Multiple earth-moving 

construction activities may require multiple archaeological monitors.  The 

frequency of monitoring shall be based on the rate of excavation and grading 

activities, proximity to known archaeological resources, the materials being 

excavated (native versus artificial fill soils), and the depth of excavation, and if 

found, the abundance and type of archaeological resources encountered.  Full-time 

monitoring can be reduced to part-time inspections, or ceased entirely, if 

determined adequate by the Project archaeologist. 

Prior to grading 
activities; 

throughout site 
ground disturbing 

activities 

Once prior to grading 
activities; as needed 

throughout site ground 
disturbing activities 

City of Moreno 
Valley and 
Consulting 

Tribe(s) 

MM CULT 7: Inadvertent Finds.  If, during mass grading and trenching 

activities, the Archaeologist or Tribal representatives/monitors suspect that an 

archaeological resource and/or TCR may have been unearthed, the monitor 

identifying the potential resources, in consultation with the other monitor as 

appropriate, shall immediately halt and redirect grading operations in a 100-foot 

radius around the find to allow identification and evaluation of the suspected 

resource. The Native American monitor(s) or appropriate representative(s) and the 

archaeological monitor shall evaluate the suspected resource and make a 

determination of significance pursuant to California Public Resources Code Section 

21083.2. The archaeological monitor and tribal monitor(s) or appropriate 

representative(s), the Project Applicant, and the City Planning Division shall confer 

regarding mitigation of the discovered resource(s).   All sacred sites, should they be 

encountered within the project area, shall be avoided and preserved as the preferred 

mitigation, if feasible.    If preservation in place is not feasible, steps for treatment 

Throughout site 
ground disturbing 

activities 

As needed during site 
ground disturbing 

activities 

City of Moreno 
Valley and 
Consulting 

Tribe(s) 
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Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

and disposition shall be carried out in accordance as set forth in per MM CULT-9. 

MM CULT 8: Final Phase IV Monitoring Report.  Prior to building permit 

issuance, the Project archaeologist shall prepare a final Phase IV Monitoring Report 

as outlined in the CRMP, which shall be submitted to the City Planning Division, 

the appropriate Native American tribe(s), and the Eastern Information Center at the 

University of California, Riverside. The report shall document project impacts to 

CA-RIV-857, CA-RIV-3159 and CA-RIV-3341, including the relocation area and 

protection measures taken for CA-RIV-3341.  

Prior to issuance of 
building permit 

Once prior to issuance 
of building permit/ 
review of Phase IV 

Report 

City of Moreno 
Valley and 
Consulting 

Tribe(s) 

MM CULT 9: Treatment and Disposition of Discoveries.  In the event that 

Native American cultural resources are inadvertently discovered during the course 

of grading for this Project. The following procedures will be carried out for 

treatment and disposition of the discoveries: 

1. Treatment and Final Disposition:  The landowner(s) shall relinquish 

ownership of all cultural resources, including sacred items, burial goods, 

and all archaeological artifacts and non-human remains as part of the 

required mitigation for impacts to cultural resources. The applicant shall 

relinquish the artifacts through one or more of the following methods and 

provide the City of Moreno Valley Planning Department with evidence of 

same: 

a. Accommodate the process for Preservation In Place/Onsite reburial 

of the discovered items with the consulting Native American tribes 

or bands. This shall include measures and provisions to protect the 

future reburial area from any future impacts. Reburial shall not 

occur until all cataloguing and basic recordation have been 

Throughout site 
ground disturbing 

activities 

As needed during site 
ground disturbing 

activities 

City of Moreno 
Valley and 
Consulting 

Tribe(s) 
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Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

completed; 

b. A curation agreement with an appropriate qualified repository 

within Riverside County that meets federal standards per 36 CFR 

Part 79 and therefore would be professionally curated and made 

available to other archaeologists/researchers for further study. The 

collections and associated records shall be transferred, including 

title, to an appropriate curation facility within Riverside County, to 

be accompanied by payment of the fees necessary for permanent 

curation: 

c. For purposes of conflict resolution, if more than one Native 

American tribe or band is involved with the project and cannot 

come to an agreement as to the disposition of cultural materials, 

they shall be curated at the Western Science Center by default. 

MM CULT 10: Conduct Paleontological Sensitivity Training for 

Construction Personnel.  The Applicant shall retain a qualified paleontologist who 

shall conduct a Paleontological Sensitivity Training for construction personnel prior 

to commencement of excavation activities.  The training session, shall be carried 

out by a cultural resources professional with expertise in paleontology, will focus 

on how to identify paleontological resources that may be encountered during 

earthmoving activities, and the procedures to be followed in such an event.  The 

training session will include a Power Point presentation and/or handouts for all 

attendees.  The basic topics to be addressed in the session include: a brief cultural 

and geologic history of the area and the City cultural resource compliance 

obligations; training in potential resources that may be encountered through the use 

of photographs or other illustrations; the duties of paleontological monitors; 

Prior to grading 
activities; 

throughout site 
ground disturbing 

activities 

Once prior to grading 
activities; as needed 

throughout site ground 
disturbing activities 

City of Moreno 
Valley 
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Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

notification and other procedures to follow upon discovery of resources; and, the 

general steps that would be followed to conduct a salvage investigation if one is 

necessary. 

MM CULT 11: Monitor Construction Excavations for Paleontological 

Resources in Older Pleistocene Alluvial Deposits.  The Applicant shall retain a 

qualified paleontological monitor, who will work under the guidance and direction 

of a qualified professional paleontologist.  The paleontological monitor shall be 

present during all construction excavations (e.g., grading, trenching, or 

clearing/grubbing) into non-fill older Pleistocene alluvial deposits.  Multiple earth-

moving construction activities may require multiple paleontological monitors.  The 

frequency of monitoring shall be based on the rate of excavation and grading 

activities, proximity to known paleontological resources and/or unique geological 

features, the materials being excavated (native versus artificial fill soils), and the 

depth of excavation, and if found, the abundance and type of paleontological 

resources and/or unique geological features encountered.  Full-time monitoring can 

be reduced to part-time inspections if determined adequate by the qualified 

professional paleontologist. 

Throughout site 
ground disturbing 

activities 

As needed during site 
ground disturbing 

activities 

City of Moreno 
Valley 

MM CULT 12: Cease Ground-Disturbing Activities and Implement 

Treatment Plan if Paleontological Resources Are Encountered.  In the event 

that paleontological resources and or unique geological features are unearthed 

during ground-disturbing activities, ground-disturbing activities shall be halted or 

diverted away from the vicinity of the find so that the find can be evaluated.  A 

buffer area of at least 25 feet shall be established around the find where 

construction activities shall not be allowed to continue.  Work shall be allowed to 

continue outside of the buffer area.  The Applicant and City shall coordinate with a 

qualified professional paleontologist to develop an appropriate treatment plan for 

Throughout site 
ground disturbing 

activities 

As needed during site 
ground disturbing 

activities 

City of Moreno 
Valley 
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Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

the resources.  Treatment may include implementation of paleontological salvage 

excavations to remove the resource along with subsequent laboratory processing 

and analysis or preservation in place.  At the paleontologist’s discretion and to 

reduce any construction delay, the grading and excavation contractor shall assist in 

removing rock samples for initial processing.  Any fossils encountered and 

recovered shall be prepared to the point of taxonomic identification and catalogued 

and curated to a suitable museum or other repository with a research interest in the 

materials, such as the San Bernardino County Museum or Western Science Center.  

If no institution accepts the fossil collection, they shall be donated to a local school 

in the area for educational purposes.  Accompanying notes, maps, and photographs 

shall also be filed at the repository and/or school. 

MM CULT 13: Cease Ground-Disturbing Activities and Notify County 

Coroner If Human Remains Are Encountered.  If human remains are unearthed 

during implementation of the Proposed Project, the City shall comply with State 

Health and Safety Code Section 7050.5.  The City shall immediately notify the 

County Coroner and no further disturbance shall occur until the County Coroner has 

made the necessary findings as to origin and disposition pursuant to PRC Section 

5097.98.  If the remains are determined to be of Native American descent, the 

coroner has 24 hours to notify the Native American Heritage Commission (NAHC).  

The NAHC shall then identify the person(s) thought to be the Most Likely 

Descendent (MLD).  The MLD may, with the permission of the landowner, inspect 

the site of the discovery of the Native American remains and may recommend to 

the landowner means for treating or disposing, with appropriate dignity, the human 

remains and any associated funerary objects.  The MLD shall complete their 

inspection and make their recommendation within 48 hours of being granted access 

by the landowner to inspect the discovery.  The recommendation may include the 

scientific removal and nondestructive analysis of human remains and cultural items 

Throughout site 
ground disturbing 

activities 

As needed during site 
ground disturbing 

activities 

City of Moreno 
Valley and 
Consulting 

Tribe(s) 
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Mitigation Monitoring and Reporting Program 

 

Ironwood Residential Project  ESA PCR 
Initial Study  C-16 

 

Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

associated with Native American burials.  Upon the discovery of the Native 

American remains, the landowner shall ensure that the immediate vicinity, 

according to generally accepted cultural or archaeological standards or practices, 

where the Native American human remains are located, is not damaged or disturbed 

by further development activity until the landowner has discussed and conferred, as 

prescribed in this mitigation measure, with the MLD regarding their 

recommendations, if applicable, taking into account the possibility of multiple 

human remains.  The landowner shall discuss and confer with the descendants all 

reasonable options regarding the descendants' preferences for treatment.  MLDs in 

the region typically recommend reburial of the remains as close to the original 

burial location as feasible accompanied by a ceremony.  The MLD shall file a 

record of the reburial with the NAHC and the Project archaeologist shall file a 

record of the reburial with the CHRIS-EIC. 

If the NAHC is unable to identify a MLD, or the MLD identified fails to make a 

recommendation, or the landowner rejects the recommendation of the MLD and the 

mediation provided for in Subdivision (k) of Section 5097.94, if invoked, fails to 

provide measures acceptable to the landowner, the landowner or his or her 

authorized representative shall inter the human remains and items associated with 

Native American human remains with appropriate dignity on the facility property in 

a location not subject to further and future subsurface disturbance. A record of the 

reburial shall be filed with the NAHC and the CHRIS-EIC. 

Geology and Soils 

MM GEO-1: Site-specific structural and seismic design parameters and 

recommendations for foundations, retaining walls/shoring, and excavation shall be 

implemented per the Project’s Preliminary Geotechnical Evaluation and the 

Prior to issuance of 
grading permit; 
foundation and 

building 

Plan check; on-site 
inspection. 

City of Moreno 
Valley 
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Mitigation Monitoring and Reporting Program 

 

Ironwood Residential Project  ESA PCR 
Initial Study  C-17 

 

Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

Supplemental Geotechnical Evaluation, subject to review and approval by the City 

of Moreno Valley Building Safety Department. 

construction 

Project Design Feature-GEO-1: The Project applicant would construct reinforced 

concrete or block privacy walls on Lots 36, 37, 38, 39, and 40 to provide 

supplementary protection and to prevent small, nuisance rockfall from 

accumulating in proposed residential areas. 

Prior to issuance of 
Certificate of 
Occupancy 

Plan check; on-site 
inspection. 

City of Moreno 
Valley 

Hazards and Hazardous Materials 

MM HAZ-1: The Project applicant shall implement a Project-specific Fuel 

Modification Plan based on the General Guidelines for Creating Defensible Space 

prepared by the California Department of Forestry and Fire Protection (2006).  The 

Fuel Modification Plan shall be subject to review and approval by the Moreno 

Valley Fire Department. 

Prior to issuance of 
grading permit 

Plan check; approval of 
Fuel Modification Plan 

Moreno Valley Fire 
Department 

Noise 

MM NOISE-1: Prior to approval of the grading plans and/or issuance of 

building permits, plans shall include a note indicating that noise-generating Project 

construction activities shall only occur between the hours of 7:00 AM and 7:00 PM, 

Monday through Friday, excluding holidays, and from 8:00 AM and 4:00 PM on 

Saturday, unless written approval is obtained from the City’s building official or 

city engineer. The Project construction supervisor shall ensure compliance with the 

note and the City shall conduct periodic inspection at its discretion. 

Prior to issuance of 
grading permit; 

Throughout 
construction 

activities 

Plan 
check/construction bid 
documents; As needed 
during construction or 

in response to 
complaints 

City of Moreno 
Valley 
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Mitigation Monitoring and Reporting Program 

 

Ironwood Residential Project  ESA PCR 
Initial Study  C-18 

 

Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

MM NOISE-2: The Project applicant shall install temporary noise control 

barriers that provide a minimum noise level attenuation of 10 dBA when Project 

construction occurs near existing noise-sensitive structures.  The noise control 

barrier must present a solid face from top to bottom.  The noise control barrier must 

be designed with appropriate height and length to block the view of the noise 

source.  Unnecessary openings shall not be made. 

The noise barrier may be constructed using an acoustical blanket (e.g. vinyl 

acoustic curtains or quilted blankets) attached to the construction site perimeter 

fence or equivalent temporary fence posts.   

The noise barriers must be maintained and any damage promptly repaired.  Gaps, 

holes, or weaknesses in the barrier or openings between the barrier and the ground 

shall be promptly repaired. 

The noise control barriers and associated elements shall be completely removed and 

the site appropriately restored upon the conclusion of the construction activity. 

Throughout 
construction 

activities 

As needed during 
construction or in 

response to complaints 

City of Moreno 
Valley 

MM NOISE-3: During all Project site construction, the construction contractors 

shall equip all construction equipment, fixed or mobile, with properly operating and 

maintained mufflers, consistent with manufacturers’ standards.  The construction 

contractor shall place all stationary construction equipment so that emitted noise is 

directed away from the noise sensitive receptors nearest the Project site. 

Throughout 
construction 

activities 

As needed during 
construction or in 

response to complaints 

City of Moreno 
Valley 

MM NOISE-4: The construction contractor shall locate equipment staging in 

areas that would create the greatest distance between construction-related noise 

sources and noise-sensitive receivers nearest the Project site (i.e., to the northern 

Throughout 
construction 

activities 

As needed during 
construction or in 

response to complaints 

City of Moreno 
Valley 
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Mitigation Monitoring and Reporting Program 

 

Ironwood Residential Project  ESA PCR 
Initial Study  C-19 

 

Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

center) during all Project construction. 

MM NOISE-5: The construction contractor shall limit haul truck deliveries to 

the same hours specified for construction equipment (between the hours of 7:00 

AM and 7:00 PM, Monday through Friday, excluding holidays, and from 8:00 AM 

and 4:00 PM on Saturday, unless written approval is obtained from the City’s 

building official or city engineer).  The contractor shall design delivery routes to 

minimize the exposure of sensitive land uses or residential dwellings to delivery 

truck-related noise. 

Throughout 
construction 

activities 

As needed during 
construction or in 

response to complaints 

City of Moreno 
Valley 

MM NOISE-6: Exterior Noise Mitigation: The Project applicant shall 

construct 4-foot high noise barriers for the outdoor living areas (backyards) of 

residential lots 26 to 30.  The recommended noise control barriers shall be 

constructed so that the top of each wall extends to the recommended height above 

the pad elevation of the lit it is shielding.  When the road is elevated above the pad 

elevation, the barrier shall extend to the recommended height above the highest 

point between the residential home and the road.  The barriers shall provide a 

weight of at least 4 pounds per square foot of face area with no decorative cutouts 

or line-of-sight openings between shielded areas and the roadways.  The noise 

barrier shall be constructed using one of the following materials:  masonry block; 

stucco veneer over wood framing (or foam core), or 1-inch thick tongue and groove 

wood of sufficient weight per square foot; glass (1/4-inch thick), or other 

transparent material with sufficient weight per square feet; earthen berm; or any 

combination of these construction materials.  The barrier must present a solid face 

from top to bottom.  Unnecessary openings or decorative cutouts shall not be made.  

All gaps (except for weep holes) shall be filled with grout or caulking. 

Prior to Certificate 
of Occupancy 

Plan check; on-site 
inspection 

City of Moreno 
Valley 
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Mitigation Monitoring and Reporting Program 

 

Ironwood Residential Project  ESA PCR 
Initial Study  C-20 

 

Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

MM NOISE-7: Interior Noise Mitigation:  The Project applicant shall provide 

the following or equivalent measures: 

Windows:  All windows and sliding glass doors shall be well fitted with well 

weather-stripped assemblies and a minimum STC rating of 27. 

Doors:  All exterior doors shall be well weather-stripped solid core assemblies at 

least 1 ¾-inch thick. 

Roof:  Roof sheathing of wood construction shall be well fitted or caulked plywood 

of at ½-inch thick.  Ceilings shall be well fitted, well-sealed gypsum board of at 

least ½-inch thick. 

Attic:  Attic vents shall be oriented away from Ironwood Avenue.  If such an 

orientation cannot be avoided, then an acoustical baffle shall be placed in the attic 

space behind the vents.  Insulation with at least a rating of R-19 shall be used in the 

attic space. 

Ventilation:  When any habitable room is in use, arrangements shall be such that 

circulated air is received when any exterior door(s) or window(s) are closed.  A 

forced air circulation system (e.g. air conditions) or active ventilation system (e.g. 

fresh air supply) shall be provided which satisfies the requirements of the Uniform 

Building Code. 

Prior to Certificate 
of Occupancy 

Plan check; on-site 
inspection 

City of Moreno 
Valley 

Public Services 

MM PS-1: Construction Traffic Management Plan - A Construction Traffic 

Management Plan shall be developed by the Project contractor in consultation with 

Prior to issuance of 
grading or building 
permit; throughout 

Prior to construction 
activities; As needed 
during construction 

City of Moreno 
Valley 
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Ironwood Residential Project  ESA PCR 
Initial Study  C-21 

 

Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

the Project’s traffic and/or civil engineer and approved by the City of Moreno 

Valley Department of Public Works prior to issuance of any Project demolition, 

grading or excavation permit.  The Construction Traffic Management Plan shall 

also be reviewed and approved by the MVFD.  The City of Moreno Valley 

Department of Public Works reserves the right to reject any engineer at any time 

and to require that the Plan be prepared by a different engineer.  The construction 

management plan shall include, at a minimum, the following: 

 The name and telephone number of a contact person who can be reached 24 

hours a day regarding construction traffic complaints or emergency situations; 

 An up-to-date list of local police, fire, and emergency response organizations 

and procedures for the continuous coordination of construction activity, 

potential delays, and any alerts related to unanticipated road conditions or 

delays, with local police, fire, and emergency response agencies.  Coordination 

shall include the assessment of any alternative access routes that might be 

required through the site, and maps showing access to and within the site and to 

adjacent properties; 

 Procedures for the training and certification of the flag persons used in 

implementation of the Construction Traffic Management Plan; 

 The location, times, and estimated duration of any roadway closures, traffic 

detours, use of protective devices, warning signs, and staging or queuing areas; 

 Identify the locations of the off-site truck parking and staging and provide 

measures to ensure that trucks use the specified haul route, and do not travel 

through nearby residential neighborhoods or schools; 

construction 
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Mitigation Monitoring and Reporting Program 

 

Ironwood Residential Project  ESA PCR 
Initial Study  C-22 

 

Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

 Schedule vehicle movements to ensure that there are no vehicles waiting off-

site and impeding public traffic flow on surrounding streets; 

 Establish requirements for loading/unloading and storage of materials on the 

Project site; 

 During construction activities when construction worker parking cannot be 

accommodated on the Project site, a Construction Worker Parking Plan shall be 

prepared which identifies alternate parking location(s) for construction workers 

and the method of transportation to and from the Project site (if beyond walking 

distance) for approval by the City of Moreno Valley.  The Construction Worker 

Parking Plan shall prohibit construction worker parking on residential streets 

and prohibit on-street parking, except as approved by the City. 

Transportation/Traffic 

Condition of Approval TRAF-1 : As recommended by the project’s traffic 

consultant, prior to project occupancy, three potential speed hump locations have 

been proposed along Street “A”.  Final speed hump locations to be reviewed and 

approved by the City’s Traffic Engineer.  Further, prior to project occupancy, 

potential all-way stop locations, to be determined if warranted by the City’s Traffic 

Engineer, have also been recommended in three locations along Street “A”. 

Prior to Certificate 
of Occupancy 

Plan check; on-site 
inspection 

City of Moreno 
Valley 

MM TRAF-1: The Project applicant shall participate in the funding of off-site 

improvements, including traffic signals that are needed to serve cumulative traffic 

conditions through the payment of TUMF and City DIF fees (if the improvements 

are included in the TUMF or DIF programs) or on a fair share basis (if the 

improvements are not included in the TUMF or DIF programs).  These fees shall be 

Prior to Certificate 
of Occupancy 

Review Proof of Fee 
Payment 

City of Moreno 
Valley 
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Mitigation Measure 
Monitoring 

Phase 
Monitoring 
Frequency 

Enforcement 
Agency 

collected by the City, with the proceeds solely used as part of a funding mechanism 

used to ensure that regional highways and arterial expansions keep pace with the 

projected population increases.   

  

Source: ESA PCR, 2017 
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This may affect your property 

Notice of  
PUBLIC HEARING 

 

Notice is hereby given that a Public Hearing will be 
held by the Planning Commission of the City of Moreno 
Valley on the following item(s): 

 
 
Project:  PEN16-0077 (PA15-0037, General Plan 

Amendment), PEN16-0078 (PA15-
0038, Change of Zone), PEN16-0079 
(PA15-0039, Tentative Tract Map 
37001), PEN16-0080 (PA15-0040, Plot 
Plan for Design Guidelines) and 
PEN16-0081 (P15-087, Expanded 
Environmental Review/Initial Study)    

Applicant:           Global Investment & Development LLC 
Owner: Ironwood 8 Properties LP 
Representative:  Anderson Consulting Engineers, Inc. 
A.P. No(s): 473-160-004 
Location: Ironwood Avenue, east of Nason Street 

and west of Oliver Street  
Proposal:    The project proposes to develop a 181 

lot single-family residential development 
on approximately 68.5 net acres. Lot 
sizes for the proposed single-family 
homes would range from a minimum of 
7,200 square feet to over 17,200 square 
feet with an average lot size of 
approximately 9,260 square feet. The 
proposed General Plan Amendment will 
change the existing land use 
designation from Residential 2 (R2) to 
Residential 3 (R3) and Residential 5 
(R5).  The proposed Change of Zone 
will change the underlying zoning from 
Residential Agriculture 2 (RA2) to 
Residential 3 (R3) and Residential 5 
(R5). The existing approximately 10.3 
acres of Hillside Residential (HR) in the 
northwest corner of the site will remain 
as open space. The Design Guidelines 
include site development regulations in 
order to provide cohesive design 
throughout the Ironwood Village Project.  
The proposed Project is intended to 
encourage a range of housing 
alternatives with a variety of lot sizes 
intermixed with trails, a park, open 
space areas and water quality features.    

Council District: 2    
 

 
 
 

 
Environmental Determination:  Mitigated Negative 
Declaration.  The City of Moreno Valley has reviewed the  
above project in accordance with California Environmental  
 
Quality Act (CEQA) Guidelines Section 15070 and has 
determined that although the proposed project could have 
a significant effect on the environment, there will not be a 
significant effect in this case because mitigation measures 
have been required of the project that will reduce potential 
impacts to a less than significant level. The 30-day public 
review period commenced on November 15, 2016 and 
concluded on December 14, 2016. The MND was mailed 
to interested parties, public agencies and to the State 
Clearinghouse (#2016111039). The public comments 
received have been considered fully in preparing the final 
MND. Any public agency which commented on the MND 
has been notified in writing of the scheduled public 
hearing on the project. 
 

A public hearing before the Planning Commission has 
been scheduled for the proposed project.  Any person 
interested in commenting on the proposal and 
recommended environmental determination may speak at 
the hearing or provide written testimony at or prior to the 
hearing.  The project application, supporting plans  and 
environmental documents may be inspected at the 
Community Development Department at 14177 Frederick 
Street, Moreno Valley, California during normal business 
hours (7:30 a.m. to 5:30 p.m., Monday through Thursday; 
7:30 a.m. to 4:30 p.m., Friday), or you may telephone 
(951) 413-3206 for further information.  
 

The Planning Commission, at the Hearing or during 
deliberations, could approve changes or alternatives to the 
proposal.  If you challenge any of these items in court, you 
may be limited to raising only those items you or someone 
else raised at the Public Hearing described in this notice, 
or in written correspondence delivered to the Planning 
Commission at, or prior to, the Public Hearing.   
 

 
 

See reverse side for site map 
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LOCATION     N  
 

PLANNING COMMISSION HEARING 
 

City Council Chamber, City Hall 
           14177 Frederick Street 
            Moreno Valley, Calif.  92553 
 

DATE AND TIME:  January 26, 2017 at 7 PM 
CONTACT PLANNER:  Claudia Manrique 
PHONE: (951) 413-3225 

 
Upon request and in compliance with the Americans with Disabilities 
Act of 1990, any person with a disability who requires a modification or 
accommodation in order to participate in a meeting should direct such 
request to Guy Pegan, ADA Coordinator, at 951.413.3120 at least 48 
hours before the meeting. The 48-hour notification will enable the City 
to make reasonable arrangements to ensure accessibility to this 
meeting. 
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PLANNING COMMISSION RESOLUTION NO. 2017-05  Page 1  

PLANNING COMMISSION RESOLUTION NO. 2017-05 
 

A RESOLUTION OF THE PLANNING COMMISSION OF THE CITY 
OF MORENO VALLEY RECOMMENDING THAT THE CITY 
COUNCIL APPROVE APPLICATION NO. PEN16-0077 (PA15-0037): 
AN AMENDMENT TO THE GENERAL PLAN LAND USE MAP, 
CHANGING THE LAND USE DESIGNATION FROM RESIDENTIAL 2 
(R2) TO RESIDENTIAL 3 (R3), RESIDENTIAL 5 (R5) AND HILLSIDE 
RESIDENTIAL (HR) AND AMENDING GENERAL PLAN FIGURE 4-2 
FUTURE PARKLAND ACQUISTION MAP AND GENERAL PLAN 
FIGURE 4-3 MASTER PLAN OF TRAILS IN THE PARKS, 
RECREATION AND OPEN SPACE ELEMENT INVOLVING AN 
APPROXIMATELY 78.4 ACRES PARCEL LOCATED AT THE 
NORTHEAST CORNER OF NASON STREET AND IRONWOOD 
AVENUE. 

 
 

WHEREAS, the applicant, Global Investment & Development LLC, filed 
Application No. PEN16-0077 (PA15-0037), requesting an amendment to the Moreno 
Valley General Plan, as described in the title of this Resolution and the attached 
Exhibit A, Exhibit B and Exhibit C; and 

 
WHEREAS, the application has been evaluated in accordance with 

established City of Moreno Valley (City) procedures, and with consideration of the 
General Plan and other applicable regulations; and 
 

WHEREAS, the City has prepared an Initial Study and Mitigated Negative 
Declaration consistent with the California Environmental Quality Act (CEQA) based 
on a thorough analysis of potential environmental impacts; and 
 

WHEREAS, upon completion of a thorough development review process the 
project was appropriately agendized and noticed for a public hearing before the 
Planning Commission of the City of Moreno Valley (Planning Commission); and 

 
WHEREAS, the public hearing notice for this project was published in the 

local newspaper on January 15, 2017. Public notice was sent to all property owners 
of record within 300 feet of the project site on January 13, 2017. The public hearing 
notice for this project was also posted on the project site on January 13, 2017; 
 
 WHEREAS, on January 26, 2017, the Planning Commission held a public 
hearing to consider the application; and 
 
 WHEREAS, all legal prerequisites to the adoption of this Resolution have 
occurred; and 
 
 WHEREAS, pursuant to Government Code Section 66020(d)(1), NOTICE IS 
HEREBY GIVEN that this project is subject to certain fees, dedications, reservations 
and other exactions as provided herein. 
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PLANNING COMMISSION RESOLUTION NO. 2017-05  Page 2  

 
 NOW, THEREFORE, BE IT RESOLVED, it is hereby found, determined and 
resolved by the Planning Commission as follows: 
 
 A. This Planning Commission hereby specifically finds that all of the facts 
set forth above in this Resolution are true and correct. 
 
 B. Based upon substantial evidence presented to this Planning 
Commission during the above-referenced meeting on January 26, 2017, including 
written and oral staff reports, public testimony and the record from the public 
hearing, this Planning Commission hereby specifically finds as follows: 
 

1. Conformance with General Plan Policies – The proposed general 
plan amendment and zone change are consistent with the General 
Plan, and its goals, objectives, policies and programs. 

 
FACT:  The project proposes development of a 181 lot single family 
tract (TTM 37001) on an approximately 78 acres parcel (APN: 473-
160-004).  The General Plan land use designations for the project site 
are Hillside Residential (HR), Residential 3 (R3), and Residential 5 
(R5).  No development will occur within the Hillside Residential (HR) 
portion of the site.  All development related to the apartments will occur 
within the R30 portion of the property. 
 
The project is consistent with General Plan policies and objectives.  
General Plan Policy 2.2.2 states that the primary purpose of areas 
designated Hillside Residential (HR) is to balance the preservation of 
hillside areas with the development of view-oriented residential uses.  
General Plan Policy 2.2.2.c goes on to require development in the 
Hillside Residential (HR) designation to maximize preservation of 
natural hillside contours, vegetation and other characteristics. The 
proposed Hillside Residential (HR) portion of the site provides for 
conservation of the steeper slopes more so than afforded by the 
existing Residential 2 (R2) General Plan designation and the related 
TTM 37001 will have no development occurring within the Hillside 
Residential (HR) portion of the site.   
 
General Plan Policy 2.2.6 states that the primary purpose of areas 
designated Residential 3 (R3) is to provide a transition between rural 
and urban density development areas, and to provide for a suburban 
lifestyle on residential lots larger than those commonly found in 
suburban subdivisions. The Residential 3 (R3) zoning will still allow for 
suburban lifestyles on lots larger than commonly available in suburban 
subdivisions. The project provides opportunity for active lifestyle living 
with trail linkages, recreational, and open space amenities. In addition, 
the proposed Residential 3 (R3) General Plan designation on the 
westerly portion of the site will provide an appropriate transition from 
the proposed Residential 5 (R5)  area of the project to the existing 

1.q

Packet Pg. 626

A
tt

ac
h

m
en

t:
 R

es
o

lu
ti

o
n

 2
01

7-
05

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



PLANNING COMMISSION RESOLUTION NO. 2017-05  Page 3  

Residential 2 (R2)  General Plan designated land to the immediate 
west of the project site. 
 
General Plan Policy 2.2.7 states that the primary purpose of areas 
designated Residential 5 (R5) is to provide for single-family detached 
housing on standard sized suburban lots. The Residential 5 (R5) 
zoning mixture along with Residential 3 (R3) will still allow for suburban 
lifestyles on lots larger than commonly available in suburban 
subdivisions. The project provides opportunity for active lifestyle living 
with trail linkages, recreational, and open space amenities. 
 
The project as designed and conditioned meets the stated General 
Plan policies for Hillside Residential (HR), Residential 3 (R3) and 
Residential 5 (R5). 
 
The Goals and Objectives of the Community Development Element of 
the General Plan include providing a wide range of housing types in 
sufficient numbers suitable to meet the diverse needs of present and 
future residents of all socioeconomic groups and to support healthy 
economic development without creating an oversupply of any particular 
type of housing (Goal 2.4 and Objective 2.2). The proposal will provide 
a wider range of housing types than currently permitted under the R2 
General Plan designation by clustering development on the flatter 
portions of the site, and protecting the hillside areas. 

 
As a component of the proposed General Plan Amendment, the project 
proposes to remove the site from the “General Plan Figure 4-2 Future 
Parkland Acquisition Area” map and proposes to revise “General Plan 
Figure 4-3 Master Plan of Trails”. The current Master Plan of Trails 
identifies a theoretical future public trail running north and south 
through the center of the project parcel connecting to a forked future 
trail just north of the project limits. This central City trail section is 
proposed to be replaced with private, HOA maintained multi-use trails 
that would connect the Ironwood Village Project neighborhoods, 
interior open spaces and on-site park, and will connect to the future 
City of Moreno Valley public off-site trails on Ironwood Avenue, Oliver 
Street and to the north of the project site. Parks, Recreation and Open 
Space Element Policy 4.2.8 encourages the development of 
recreational facilities within private developments, with appropriate 
mechanisms to ensure that such facilities are properly maintained and 
that they remain available to residents in perpetuity. 
 
Based upon the information presented above, the proposed change in 
land use and trail system are compatible and would not conflict with 
the goals, objectives, policies or programs of the General Plan. 
Ironwood Village exhibits a balanced land use pattern that 
accommodates a range of residential opportunities (Goal 9.1.I), 
provides recreational amenities including a park, multi-use trails and 
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PLANNING COMMISSION RESOLUTION NO. 2017-05  Page 4  

open space (Goal 9.1.V), and recognizes the need to conserve natural 
resources by preserving 10.3 acres of the project site as open space 
(Goal 9.1.VIII). 
 

2. Health, Safety and Welfare – The proposed general plan amendment 
will not be detrimental to the public health, safety or welfare. 

  
FACT: The proposed General Plan Amendment will not result in 
unacceptable levels of protection from natural and man-made hazards 
to life, health, and property and is therefore consistent with General 
Goal 9.6.1.  The project site is located within approximately 1.3 miles 
of Fire Station #58 and within close proximity to emergency services 
which is consistent with General Plan Goal 9.6.2 which requires 
emergency services that are adequate to meet minor emergency and 
major catastrophic situations.  The proposed General Plan Amendment 
will not allow for development that would be inconsistent with General 
Plan Objective 6.1 to minimize the potential for loss of life and protect 
residents, workers, and visitors to the City from physical injury and 
property damage due to seismic ground shaking and secondary effects 
or General Plan Objective 6.2 to minimize the potential for loss of life 
and protect residents, workers, and visitors to the City from physical 
injury and property damage, and to minimize nuisances due to 
flooding.  
 
The California Environmental Quality Act (CEQA) is a statewide 
environmental law contained in Public Resources Code §§21000-
21177.  CEQA applies to most public agency decisions to carry out, 
authorize, or approve actions that have the potential to affect the 
environment.  CEQA requires that public agencies analyze and 
acknowledge the environmental consequences of their discretionary 
actions and consider alternatives and mitigation measures that could 
avoid or reduce significant adverse impacts to the environment when 
avoidance or reduction is feasible.  The CEQA compliance process 
provides public agencies and the general public an opportunity to 
comment on a proposed project’s environmental effects.  The 
proposed project is not exempt from CEQA.  It was determined that an 
Initial Study would be prepared to determine whether the proposed 
project may have a significant effect on the environment. 

 
An Initial Study/Mitigated Negative Declaration were prepared which 
assessed the potential of the proposed General Plan Amendment and 
the related Change of Zone, Tentative Tract Map (TTM 37001), and 
Plot Plan for Ironwood Village Design Guidelines applications to impact 
the environment.  The proposed project includes the development of 
the project site with 181 single family lots on approximately 78.4 acres.  
The project site is located in the City of Moreno Valley, County of 
Riverside and State of California. 
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PLANNING COMMISSION RESOLUTION NO. 2017-05  Page 5  

The Initial Study provided the documentation of the factual basis for 
the finding in the Mitigated Negative Declaration that the proposed 
project will not have a significant effect on the environment with the 
implementation of mitigation measures.  The City as the Lead Agency 
has prepared a Mitigated Negative Declaration (MND) pursuant to 
Sections 15070 et seq. of the State CEQA Guidelines. 
 
The Mitigated Negative Declaration is an informational document that 
provides the City, other public agencies, and the public at-large with an 
objective assessment of the potential environmental impacts that could 
result from implementation of the proposed project.  The preparation 
and review of the Initial Study/Mitigated Negative Declaration reflects 
the independent judgment of the City. 

 
The MND has been considered by the Planning Commission and 
prepared as there is no evidence that the proposed project will have a 
significant impact on public health or be materially injurious to 
surrounding properties of the environment as a whole. 

 
  

BE IT FURTHER RESOLVED that the Planning Commission HEREBY 
RECOMMENDS that the City Council: 
 

1. CERTIFY a Mitigated Negative Declaration for Application No. PEN16-
0077 (PA15-0037) pursuant to the California Environmental Quality Act 
(CEQA) Guidelines; and 

 
2. APPROVE General Plan Amendment Application No. PEN16-0077 (PA15-

0037), based on the findings contained in this resolution. 
 
APPROVED this 26th day of January, 2017. 
 
 
       _________________________________ 
      Brian Lowell 

Chair, Planning Commission 
 
ATTEST: 
 
 
_______________________________ 
Richard J. Sandzimier, Planning Official 
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PLANNING COMMISSION RESOLUTION NO. 2017-05  Page 6  

APPROVED AS TO FORM: 
 
 
 
________________________________ 
City Attorney 
 
 
ATTACHED:  Exhibit A: General Plan Amendment Map, Exhibit B: General Plan 
Figure 4-2 Future Parkland Acquisition Area and Exhibit C: General Plan Figure 4-3 
Master Plan of Trails 

1.q

Packet Pg. 630

A
tt

ac
h

m
en

t:
 R

es
o

lu
ti

o
n

 2
01

7-
05

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



1,504.7

General Plan Amendment
PEN16-0077 (PA15-0037)

DISCLAIMER: The information shown on this map was compiled from the City of Moreno Valley GIS and 
Riverside County GIS. The land base and facility information on this map is for display purposes only and should 
not be relied upon without independent verification as to its accuracy. Riverside County and City of Moreno 
Valley will not be held responsible for any claims, losses or damages resulting from the use of this map.

1,261.9

Legend

WGS_1984_Web_Mercator_Auxiliary_Sphere

Feet0 1,261.9630.96

The current Land Use Designation is R2, 
proposed are HR, R3 and R5 for APN 
473-160-004.

Notes

1/18/2017Print Date:

Land Use

Residential: Max. 1 du/ac

Mixed Use

Residential: Max. 2 du/ac

Rural Residential: Max 2.5 du/ac

Residential: Max. 3 du/ac

Residential: Max. 5 du/ac

Residential: Max. 5 or 15 du/ac

Residential: Max. 10 du/ac

Residential: Max.15 du/ac

Residential: Max. 20 du/ac

Residential: Max. 30 du/ac

Hillside Residential

Planned Residential

Residential/Office

Office

Commercial

Business Park/Light Industrial

Open Space

Public Facilities

Floodplain
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Attachment: Exhibit A General Plan Amendment Map 8x11  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)
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PLANNING COMMISSION RESOLUTION NO. 2017-06 
 

A RESOLUTION OF THE PLANNING COMMISSION OF THE 
CITY OF MORENO VALLEY RECOMMENDING THAT THE CITY 
COUNCIL APPROVE APPLICATION NO. PEN16-0078 (PA15-
0038): AN AMENDMENT TO THE OFFICIAL ZONING ATLAS, 
CHANGING THE ZONING CLASSIFICATION FROM 
RESIDENTIAL AGRICULTURE (RA2) TO RESIDENTIAL 3 (R3) 
AND RESIDENTIAL 5 (R5) OF AN APPROXIMATELY 68 ACRES 
OF A 78.4 ACRES PARCEL AND REMOVAL OF THE PARCEL 
FROM THE PRIMARY ANIMAL KEEPING OVERLAY (PAKO). 
PARCEL LOCATED AT THE NORTHEAST CORNER OF NASON 
STREET AND IRONWOOD AVENUE.  

 
 

WHEREAS, the applicant, Global Investment & Development LLC, filed 
Application No. PEN16-0078 (PA15-0038), requesting an amendment to Pages 39 
and 50 of the Official Zoning Atlas to the zoning classification for Assessor Parcel 
Number 473-160-004 and withdrawal from the Primary Animal Keeping Overlay 
(PAKO), as described in the title of this resolution and the attached Exhibit A: 
Proposed Changes to the Zoning Atlas, Exhibit B: Change of Zone Map and Exhibit: 
PAKO Map; and 

 
WHEREAS, the application has been evaluated in accordance with established 

City of Moreno Valley (City) procedures, and with consideration of the General Plan 
and other applicable regulations; and 

 
WHEREAS, the City has prepared an Initial Study and Mitigated Negative 

Declaration consistent with the California Environmental Quality Act (CEQA) based on 
a thorough analysis of potential environmental impacts; and 

 
WHEREAS, upon completion of a thorough development review process the 

project was appropriately agendized and noticed for a public hearing before the 
Planning Commission of the City of Moreno Valley (Planning Commission); and 

 
WHEREAS, the public hearing notice for this project was published in the local 

newspaper on January 15, 2017. Public notice was sent to all property owners of 
record within 300 feet of the project site on January 13, 2017. The public hearing 
notice for this project was also posted on the project site on January 13, 2017; 

 
WHEREAS, on January 26, 2017, the Planning Commission held a public 

hearing to consider the application; and 
 
WHEREAS, all legal prerequisites to the adoption of this Resolution have 

occurred; and 
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PLANNING COMMISSION RESOLUTION NO. 2017-06  Page 2 

WHEREAS, pursuant to Government Code Section 66020(d)(1), NOTICE IS 
HEREBY GIVEN that this project is subject to certain fees, dedications, reservations 
and other exactions as provided herein. 

 
 NOW, THEREFORE, BE IT RESOLVED, it is hereby found, determined 

and resolved by the Planning Commission as follows: 
 
 A. This Planning Commission hereby specifically finds that all of the 

facts set forth above in this Resolution are true and correct. 
 
 B. Based upon substantial evidence presented to this Planning 

Commission during the above-referenced meeting on January 26, 2017, including 
written and oral staff reports, public testimony and the record from the public hearing, 
this Planning Commission hereby specifically finds as follows: 

 
1. Conformance with General Plan Policies – The proposed 

amendment and pre-zoning is consistent with the General Plan, 
and its goals, objectives, policies and programs. 

 
FACT:  The project includes four (4) applications, a General Plan 
Amendment and Zone Change, to allow the modification of the 
existing land use of Assessor’s Parcel Number 473-160-004, a 
Tentative Tract Map (TTM 37001) for a 181 single family lot 
divisions and a Plot Plan for the Ironwood Village Design Guidelines. 
This project proposes to change the General Plan designation for 
approximately 68 acres of a 78 acres parcel from Residential 
Agriculture 2 (RA2) to Residential 3 (3) and Residential 5 (R5). The 
existing 10.3 acres of Hillside Residential (HR) in the northwest 
corner of the site will remain undeveloped and zoned as Hillside 
Residential (HR). Change of Zone will withdraw the parcel from the 
Primary Animal Keeping Overlay (PAKO) as well. 

 
The maximum density allowed in Residential Agriculture 2 (RA2) 
zones is two (2) units per acre.  As an innovative approach, which 
attempts to respect the integrity of the current general plan and 
zoning designations for larger residential lots while also respecting 
present and anticipated market demands for efficient residential 
subdivisions, the applicant has proposed a blended zoning 
modification. The applicant is requesting a change of zone to 
Residential 3 (R3), which allows up to 3 dwelling units per acre, on 
the western portion of the Project site and Residential 5 (R5), which 
allows up to 5 dwelling units per acre, on the eastern portion of the 
site. A proposed open space and recreation corridor would bisect 
the property in a north-south orientation, thereby separating the 
lower density and higher density components. As a result, the 
tentative tract is proposed at an overall density of 2.7 dwelling units 
per acre with overall average lot sizes of 9,260 square feet, some 
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PLANNING COMMISSION RESOLUTION NO. 2017-06  Page 3 

lots over 17,000 square feet, and considerate use of open space 
and trails. 
 
The project will provide a transition between existing lower density 
Residential 1 (R1) zoned residential uses immediately to the west of 
the Project site across Nason Street.  Existing parcels to the west 
range in parcel size from roughly one-half acre to over an acre.  The 
project  provides for thoughtful transition to  the existing Residential 
2 (R2) residential development to the south and farther to the east 
across Moreno Beach Drive, as well as Residential Agriculture 2 
(RA2), zoning immediately to the east of the Project site. 

 
The Change of Zone includes withdrawal of the 78.4 acres of the 
project area from the Primary Animal Keeping Overlay (PAKO). 
Residential 3 (R3) and Residential 5 (R5) zoning do not allow for 
medium and large animal keeping. The purpose of the PAKO district 
is to provide for animal keeping in areas of the City with rural 
characteristics.  The PAKO apply to animal keeping activities in the 
Rural Residential (RR), Residential 1 (R1) and Residential 
Agriculture 2 (RA2) land use districts only within an area bounded by 
Nason Street to the west, Theodore Street to the east, the city limit 
line to the north and Cottonwood Avenue to the south. This 
boundary of available land designated in the City for PAKO is quite 
large (estimated at 2,500 acres); the withdrawal of the 78.4 acres 
does not preclude all opportunity for PAKO. Furthermore, the 
residential market trend in the City over the last decade 
demonstrates almost no measurable interest/demand for PAKO 
development.   
 
The residential areas to the west and south of the site are not 
currently designated as within the PAKO.  The existing designated 
areas within the PAKO overlay in proximity to the project area are 
immediate north, east, and southeast.   

 
The Goals and Objectives of the Community Development Element 
of the General Plan include providing a wide range of housing types 
in sufficient numbers suitable to meet the diverse needs of present 
and future residents of all socioeconomic groups and to support 
healthy economic development without creating an oversupply of 
any particular type of housing (Goal 2.4 and Objective 2.2). The 
proposal is consistent with the General Plan and will provide a wider 
range of housing types than currently permitted under the R2 
General Plan designation by clustering development on the flatter 
portions of the site, and protecting the hillside areas. 
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PLANNING COMMISSION RESOLUTION NO. 2017-06  Page 4 

2. Conformance with the Zoning Regulations – The proposed 
zoning is consistent with the purposes and intent of Title 9 of the 
City of Moreno Valley Municipal Code. 

 
FACT: As proposed, the Change of Zone from Residential 
Agriculture 2 (RA2) for approximately 68 acres of the 78 acre 
project site is consistent with the purposes and intent of Title 9. A 
residential development under Residential 3 (R3) and Residential 
5 (R5) zoning would continue to further the comprehensive and 
orderly development of the site and surrounding areas.  
 
The surrounding land uses near the site include single-family 
residential development to the west (Residential 1 (R1) large-lot 
residential uses, one acre and larger in size) and south 
(Residential 2 (R2) residential uses up to 2 units per acre). To the 
east and northeast of the site there vacant land zoned for single-
family residential uses (Residential Agriculture 2 (RA2) residential 
agriculture up to 2 units per acre) and to the north and northeast 
vacant land zoned for single-family residential uses (Residential 
Agriculture 2 (RA2) and Hillside Residential (HR) uses). Further 
east of Moreno Beach Drive and Pettit Street is mix of developed 
Residential 2 (R2) and Residential Agriculture 2 (RA2) as well as 
the Calvary Chapel Church of Moreno Valley and School. 

 
The proposed Residential 3 (R3) and Residential 5 (R5) uses are 
compatible with the established land use designations of the 
parcels in the area, allowing for suburban lifestyles on lots larger 
than commonly available in suburban subdivisions. The project 
provides opportunity for active lifestyle living with trail linkages, 
recreational, and open space amenities. The change is reflective 
of a reconsideration of land use patterns in this area of the 
community. 

   
3. Health, Safety and Welfare – The proposal will not be 

detrimental to the public health, safety or welfare. 
 

FACT: The proposed Change of Zone will not result in unacceptable 
levels of protection from natural and man-made hazards to life, 
health, and property and is therefore consistent with General Goal 
9.6.1.  The project site is located within approximately 1.3 miles of 
Fire Station #58 and within close proximity to emergency services 
which is consistent with General Plan Goal 9.6.2 which requires 
emergency services that are adequate to meet minor emergency 
and major catastrophic situations.  The proposed General Plan 
Amendment will not allow for development that would be 
inconsistent with General Plan Objective 6.1 to minimize the 
potential for loss of life and protect residents, workers, and visitors to 
the City from physical injury and property damage due to seismic 
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PLANNING COMMISSION RESOLUTION NO. 2017-06  Page 5 

ground shaking and secondary effects or General Plan Objective 6.2 
to minimize the potential for loss of life and protect residents, 
workers, and visitors to the City from physical injury and property 
damage, and to minimize nuisances due to flooding.  
 
The California Environmental Quality Act (CEQA) is a statewide 
environmental law contained in Public Resources Code §§21000-
21177.  CEQA applies to most public agency decisions to carry out, 
authorize, or approve actions that have the potential to affect the 
environment.  CEQA requires that public agencies analyze and 
acknowledge the environmental consequences of their discretionary 
actions and consider alternatives and mitigation measures that could 
avoid or reduce significant adverse impacts to the environment 
when avoidance or reduction is feasible.  The CEQA compliance 
process provides public agencies and the general public an 
opportunity to comment on a proposed project’s environmental 
effects.  The proposed project is not exempt from CEQA.  It was 
determined that an Initial Study would be prepared to determine 
whether the proposed project may have a significant effect on the 
environment. 

 
An Initial Study/Mitigated Negative Declaration were prepared which 
assessed the potential of the proposed General Plan Amendment 
and the related Change of Zone, Tentative Tract Map (TTM 37001), 
and Plot Plan for Ironwood Village Design Guidelines applications to 
impact the environment.  The proposed project includes the 
development of the project site with 181 single family lots on 
approximately 78.4 acres.  The project site is located in the City of 
Moreno Valley, County of Riverside and State of California. 
 
The Initial Study provided the documentation of the factual basis for 
the finding in the Mitigated Negative Declaration that the proposed 
project will not have a significant effect on the environment with the 
implementation of mitigation measures.  The City as the Lead 
Agency has prepared a Mitigated Negative Declaration (MND) 
pursuant to Sections 15070 et seq. of the State CEQA Guidelines. 
 
The Mitigated Negative Declaration is an informational document 
that provides the City, other public agencies, and the public at-large 
with an objective assessment of the potential environmental impacts 
that could result from implementation of the proposed project.  The 
preparation and review of the Initial Study/Mitigated Negative 
Declaration reflects the independent judgment of the City. 

 
The MND has been considered by the Planning Commission and 
prepared as there is no evidence that the proposed project will have 
a significant impact on public health or be materially injurious to 
surrounding properties of the environment as a whole. 
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PLANNING COMMISSION RESOLUTION NO. 2017-06  Page 6 

 
 

BE IT FURTHER RESOLVED that the Planning Commission HEREBY 
RECOMMENDS that the City Council: 

 
1. CERTIFY a Mitigated Negative Declaration for Application No. PEN16-

0078 (PA15-0038) pursuant to the California Environmental Quality Act 
(CEQA) Guidelines; and 

 
2. APPROVE Change of Zone Application No. PEN16-0078 (PA15-0038), 

based on the findings contained in this resolution. 
 
 
 
APPROVED this 26th day of January, 2017. 
 
 
 

         
_________________________________ 

      Brian Lowell 
Chair, Planning Commission 

 
               
 
ATTEST: 
 
 
_______________________________ 
Richard J. Sandzimier, Planning Official 
 
APPROVED AS TO FORM: 
 
 
 
________________________________ 
City Attorney 
 
 
ATTACHED:  Exhibit A: Proposed Changes to the Zoning Atlas, Exhibit B: 
Change of Zone Map and Exhibit C: PAKO Map. 
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Change of Zone
PEN16-0078 (PA15-0038)

DISCLAIMER: The information shown on this map was compiled from the City of Moreno Valley GIS and 
Riverside County GIS. The land base and facility information on this map is for display purposes only and should 
not be relied upon without independent verification as to its accuracy. Riverside County and City of Moreno 
Valley will not be held responsible for any claims, losses or damages resulting from the use of this map.

631.0

Legend

WGS_1984_Web_Mercator_Auxiliary_Sphere

Feet0 631.0315.48

The current Zoning Districts are HR and 
RA2. The proposed Zoning Districts for 
APN: 473-160-004 are HR, R3 and R5.

Notes

1/18/2017Print Date:

Zoning
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Industrial/Business Park

Public Facilities

Office

Planned Development

Large Lot Residential

Residential Agriculture 2 DU/AC
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Attachment: Exhibit B Change of Zone Map 8x11  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



6,018.7

Change of Zone (PAKO)
PEN16-0078 (PA15-0038)

DISCLAIMER: The information shown on this map was compiled from the City of Moreno Valley GIS and 
Riverside County GIS. The land base and facility information on this map is for display purposes only and should 
not be relied upon without independent verification as to its accuracy. Riverside County and City of Moreno 
Valley will not be held responsible for any claims, losses or damages resulting from the use of this map.

5,047.7

Legend

WGS_1984_Web_Mercator_Auxiliary_Sphere

Feet0 5,047.72,523.83

Proposed removal of APN 473-160-004 
from the Primary Animal Keeping Overlay 
(PAKO).

Notes

1/18/2017Print Date:

Primary Animal Keeping Overlay (PAKO)
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Attachment: Exhibit C PAKO Map 8x11  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)
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PLANNING COMMISSION RESOLUTION NO. 2017-07 
 

A RESOLUTION OF THE PLANNING COMMISSION OF 
THE CITY OF MORENO VALLEY RECOMMENDING THAT 
THE CITY COUNCIL APPROVE APPLICATION NO. 
PEN16-0079 (PA15-0039): TENTATIVE TRACT MAP 
37001, TO SUBDIVIDE 78.4 GROSS ACRES INTO 181 
SINGLE FAMILY RESIDENTIAL LOTS WITHIN THE 
RESIDENTIAL 3 (R3) AND RESIDENTIAL 5 (R5) ZONING 
DISTRICTS AND APPLICATION NO. PEN16-0080 (PA15-
0040): PLOT PLAN FOR THE IRONWOOD VILLAGE 
DESIGN GUIDELINES. THE PROJECT IS LOCATED AT 
THE NORTHEAST CORNER OF IRONWOOD AVENUE 
AND NASON STREET (ASSESSORS PARCEL NUMBER 
473-160-004) 

 
Section 1: 
 

WHEREAS, the applicant, Global Investment & Development LLC, filed 
Application No. PEN16-0079 (PA15-0039), has filed an application for the approval of 
Tentative Tract Map 37001 for development of a 181 single family lot subdivision  
located at the northeast corner of Ironwood Avenue and Nason Street as described in 
the title of this resolution and the attached Exhibit A:Conditions of Approval; and 

 
WHEREAS, the application has been evaluated in accordance with established 

City of Moreno Valley (City) procedures, and with consideration of the General Plan and 
other applicable regulations; and 
 

WHEREAS, the City has prepared an Initial Study and Mitigated Negative 
Declaration consistent with the California Environmental Quality Act (CEQA) based on a 
thorough analysis of potential environmental impacts; and 
 

WHEREAS, upon completion of a thorough development review process the 
project was appropriately agendized and noticed for a public hearing before the 
Planning Commission of the City of Moreno Valley (Planning Commission); and 

 
WHEREAS, the public hearing notice for this project was published in the local 

newspaper on January 15, 2017. Public notice was sent to all property owners of record 
within 300 feet of the project site on January 13, 2017. The public hearing notice for this 
project was also posted on the project site on January 13, 2017; 
 
 WHEREAS, on January 26, 2017, the Planning Commission held a public 
hearing to consider the application; and 
 
 WHEREAS, all legal prerequisites to the adoption of this Resolution have 
occurred; and 
 

1.y

Packet Pg. 644

A
tt

ac
h

m
en

t:
 R

es
o

lu
ti

o
n

 2
01

7-
07

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



 
 
              PLANNING COMMISSION RESOLUTION NO. 2017-07                                                                         

 WHEREAS, pursuant to Government Code Section 66020(d)(1), NOTICE IS 
HEREBY GIVEN that this project is subject to certain fees, dedications, reservations 
and other exactions as provided herein. 
 
 NOW, THEREFORE, BE IT RESOLVED, it is hereby found, determined and 
resolved by the Planning Commission as follows: 
 
 A. This Planning Commission hereby specifically finds that all of the facts set 
forth above in this Resolution are true and correct. 
 
 B. Based upon substantial evidence presented to this Planning Commission 
during the above-referenced meeting on January 26, 2017, including written and oral 
staff reports, public testimony and the record from the public hearing, this Planning 
Commission hereby specifically finds as follows: 
 

1. Conformance with General Plan Policies – The proposed use is 
consistent with the General Plan, and its goals, objectives, policies and 
programs. 
 
FACT: The project includes four (4) applications, a General Plan 
Amendment and Zone Change, to allow the modification of the existing 
land use of Assessor’s Parcel Number 473-160-004, a Tentative Tract 
Map (TTM 37001) for a 181 single family lot divisions and a Plot Plan for 
the Ironwood Village Design Guidelines. This project proposes to change 
the General Plan designation for approximately 68 acres of a 78 acres 
parcel from Residential Agriculture 2 (RA2) to Residential 3 (3) and 
Residential 5 (R5). The existing 10.3 acres of Hillside Residential (HR) in 
the northwest corner of the site will remain undeveloped and zoned as 
Hillside Residential (HR). Change of Zone will withdraw the parcel from 
the Primary Animal Keeping Overlay (PAKO) as well. 
 
The maximum density allowed in Residential Agriculture 2 (RA2) zones is 
two (2) units per acre.  As an innovative approach, which attempts to 
respect the integrity of the current general plan and zoning designations 
for larger residential lots while also respecting present and anticipated 
market demands for efficient residential subdivisions, the applicant has 
proposed a blended zoning modification. The applicant is requesting a 
change of zone to Residential 3 (R3), which allows up to 3 dwelling units 
per acre, on the western portion of the Project site and Residential 5 (R5), 
which allows up to 5 dwelling units per acre, on the eastern portion of the 
site. A proposed open space and recreation corridor would bisect the 
property in a north-south orientation, thereby separating the lower density 
and higher density components. As a result, the tentative tract is proposed 
at an overall density of 2.7 dwelling units per acre with overall average lot 
sizes of 9,260 square feet, some lots over 17,000 square feet, and 
considerate use of open space and trails. 
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The Goals and Objectives of the Community Development Element of the 
General Plan include providing a wide range of housing types in sufficient 
numbers suitable to meet the diverse needs of present and future 
residents of all socioeconomic groups and to support healthy economic 
development without creating an oversupply of any particular type of 
housing (Goal 2.4 and Objective 2.2). The proposal is consistent with the 
General Plan and will provide a wider range of housing types than 
currently permitted under the R2 General Plan designation by clustering 
development on the flatter portions of the site, and protecting the hillside 
areas. 
 
Tentative Tract Map 37001 as designed and conditioned meets the stated 
General Plan policies for Hillside Residential (HR), Residential 3 (R3) and 
Residential 5 (R5). 
 
 

2. Conformance with Zoning Regulations – The proposed use complies 
with all applicable zoning and other regulations. 

 
FACT: As proposed, Tentative Tract Map 37001 is consistent with the 
purposes and intent of Title 9. A residential development under 
Residential 3 (R3) and Residential 5 (R5) zoning would continue to 
further the comprehensive and orderly development of the site and 
surrounding areas.  
 
The surrounding land uses near the site include single-family residential 
development to the west (Residential 1 (R1) large-lot residential uses, 
one acre and larger in size) and south (Residential 2 (R2) residential 
uses up to 2 units per acre). To the east and northeast of the site there 
vacant land zoned for single-family residential uses (Residential 
Agriculture 2 (RA2) residential agriculture up to 2 units per acre) and to 
the north and northeast vacant land zoned for single-family residential 
uses (Residential Agriculture 2 (RA2) and Hillside Residential (HR) 
uses). Further east of Moreno Beach Drive and Pettit Street is mix of 
developed Residential 2 (R2) and Residential Agriculture 2 (RA2) as 
well as the Calvary Chapel Church of Moreno Valley and School. 

 
The proposed Residential 3 (R3) and Residential 5 (R5) uses are 
compatible with the established land use designations of the parcels in 
the area, allowing for suburban lifestyles on lots larger than commonly 
available in suburban subdivisions. The project provides opportunity for 
active lifestyle living with trail linkages, recreational, and open space 
amenities. The change is reflective of a reconsideration of land use 
patterns in this area of the community. 
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3. Health, Safety and Welfare – The proposed use will not be detrimental to 
the public health, safety or welfare or materially injurious to properties or 
improvements in the vicinity. 

 
FACT: : The proposed Tentative Tract Map 37001 will not result in 
unacceptable levels of protection from natural and man-made hazards to 
life, health, and property and is therefore consistent with General Goal 
9.6.1.  The project site is located within approximately 1.3 miles of Fire 
Station #58 and within close proximity to emergency services which is 
consistent with General Plan Goal 9.6.2 which requires emergency 
services that are adequate to meet minor emergency and major 
catastrophic situations.  The proposed General Plan Amendment will not 
allow for development that would be inconsistent with General Plan 
Objective 6.1 to minimize the potential for loss of life and protect residents, 
workers, and visitors to the City from physical injury and property damage 
due to seismic ground shaking and secondary effects or General Plan 
Objective 6.2 to minimize the potential for loss of life and protect residents, 
workers, and visitors to the City from physical injury and property damage, 
and to minimize nuisances due to flooding.  
 
The California Environmental Quality Act (CEQA) is a statewide 
environmental law contained in Public Resources Code §§21000-21177.  
CEQA applies to most public agency decisions to carry out, authorize, or 
approve actions that have the potential to affect the environment.  CEQA 
requires that public agencies analyze and acknowledge the environmental 
consequences of their discretionary actions and consider alternatives and 
mitigation measures that could avoid or reduce significant adverse 
impacts to the environment when avoidance or reduction is feasible.  The 
CEQA compliance process provides public agencies and the general 
public an opportunity to comment on a proposed project’s environmental 
effects.  The proposed project is not exempt from CEQA.  It was 
determined that an Initial Study would be prepared to determine whether 
the proposed project may have a significant effect on the environment. 
 
An Initial Study/Mitigated Negative Declaration were prepared which 
assessed the potential of the proposed General Plan Amendment and the 
related Change of Zone, Tentative Tract Map (TTM 37001), and Plot Plan 
for Ironwood Village Design Guidelines applications to impact the 
environment.  The proposed project includes the development of the 
project site with 181 single family lots on approximately 78.4 acres.  The 
project site is located in the City of Moreno Valley, County of Riverside 
and State of California. 
 
The MND has been considered by the Planning Commission and 
prepared as there is no evidence that the proposed project will have a 
significant impact on public health or be materially injurious to surrounding 
properties of the environment as a whole. 
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4. Location, Design and Operation – The location, design and operation of 
the proposed project will be compatible with existing and planned land 
uses in the vicinity. 

   
FACT: The surrounding land uses near the site include single-family 
residential development to the west (Residential 1 (R1) large-lot 
residential uses, one acre and larger in size) and south (Residential 2 (R2) 
residential uses up to 2 units per acre). To the east and northeast of the 
site there vacant land zoned for single-family residential uses (Residential 
Agriculture 2 (RA2) residential agriculture up to 2 units per acre) and to 
the north and northeast vacant land zoned for single-family residential 
uses (Residential Agriculture 2 (RA2) and Hillside Residential (HR) uses). 
Further east of Moreno Beach Drive and Pettit Street is mix of developed 
Residential 2 (R2) and Residential Agriculture 2 (RA2) as well as the 
Calvary Chapel Church of Moreno Valley and School. 
   
The site is within a mile of the Stoneridge Towne Centre that will serve the 
retail/commercial needs of residents.  Valley View High School and 
Mountain View Middle School are located approximately 1 mile to the 
south on Nason Street.  

 
The project is in close proximity to regional transportation corridors.  State 
Route 60 is located approximately one-half mile to the south on Nason 
Street and the I-215 freeway is located approximately six miles to the west 
on Ironwood Avenue/Box Springs Road.  Other land uses in the vicinity 
include the Moreno Valley Auto Mall to the southeast, off of Moreno Beach 
Drive. 
 
As designed and conditioned and with the implementation of required 
mitigation measures, the proposed Tentative Tract Map 37001 is 
compatible with existing and proposed land uses in the vicinity. 

 
Section 2: 
 

WHEREAS, the applicant, Global Investment & Development LLC, filed 
Application No. PEN16-0080 (PA15-0040), has filed an application for the approval of a 
Plot Plan for the Ironwood Village Design Guidelines that are related to Tentative Tract 
Map 37001 for development of a 181 single family lot subdivision located at the 
northeast corner of Ironwood Avenue and Nason Street and as described in the title of 
this resolution and the attached Exhibit B: Ironwood Village Design Guidelines; and 

 
WHEREAS, the application has been evaluated in accordance with established 

City of Moreno Valley (City) procedures, and with consideration of the General Plan and 
other applicable regulations; and 
 

WHEREAS, the City has prepared an Initial Study and Mitigated Negative 
Declaration consistent with the California Environmental Quality Act (CEQA) based on a 
thorough analysis of potential environmental impacts; and 
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WHEREAS, upon completion of a thorough development review process the 

project was appropriately agendized and noticed for a public hearing before the 
Planning Commission of the City of Moreno Valley (Planning Commission); and 

 
WHEREAS, the public hearing notice for this project was published in the local 

newspaper on January 15, 2017. Public notice was sent to all property owners of record 
within 300 feet of the project site on January 13, 2017. The public hearing notice for this 
project was also posted on the project site on January 13, 2017; 
 
 WHEREAS, on January 26, 2017, the Planning Commission held a public 
hearing to consider the application; and 
 
 WHEREAS, all legal prerequisites to the adoption of this Resolution have 
occurred; and 
 
 WHEREAS, pursuant to Government Code Section 66020(d)(1), NOTICE IS 
HEREBY GIVEN that this project is subject to certain fees, dedications, reservations 
and other exactions as provided herein. 
 
 NOW, THEREFORE, BE IT RESOLVED, it is hereby found, determined and 
resolved by the Planning Commission as follows: 
 
 A. This Planning Commission hereby specifically finds that all of the facts set 
forth above in this Resolution are true and correct. 
 
 B. Based upon substantial evidence presented to this Planning Commission 
during the above-referenced meeting on January 26, 2017, including written and oral 
staff reports, public testimony and the record from the public hearing, this Planning 
Commission hereby specifically finds as follows: 
 

1. Conformance with General Plan Policies – The proposed use is 
consistent with the General Plan, and its goals, objectives, policies and 
programs. 
 
FACT: The project includes four (4) applications, a General Plan 
Amendment and Zone Change, to allow the modification of the existing 
land use of Assessor’s Parcel Number 473-160-004, a Tentative Tract 
Map (TTM 37001) for a 181 single family lot divisions and a Plot Plan for 
the Ironwood Village Design Guidelines. This project proposes to change 
the General Plan designation for approximately 68 acres of a 78 acres 
parcel from Residential Agriculture 2 (RA2) to Residential 3 (3) and 
Residential 5 (R5). The existing 10.3 acres of Hillside Residential (HR) in 
the northwest corner of the site will remain undeveloped and zoned as 
Hillside Residential (HR). Change of Zone will withdraw the parcel from 
the Primary Animal Keeping Overlay (PAKO) as well. 
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The maximum density allowed in Residential Agriculture 2 (RA2) zones is 
two (2) units per acre.  As an innovative approach, which attempts to 
respect the integrity of the current general plan and zoning designations 
for larger residential lots while also respecting present and anticipated 
market demands for efficient residential subdivisions, the applicant has 
proposed a blended zoning modification. The applicant is requesting a 
change of zone to Residential 3 (R3), which allows up to 3 dwelling units 
per acre, on the western portion of the Project site and Residential 5 (R5), 
which allows up to 5 dwelling units per acre, on the eastern portion of the 
site. A proposed open space and recreation corridor would bisect the 
property in a north-south orientation, thereby separating the lower density 
and higher density components. As a result, the tentative tract is proposed 
at an overall density of 2.7 dwelling units per acre with overall average lot 
sizes of 9,260 square feet, some lots over 17,000 square feet, and 
considerate use of open space and trails. 

 
The Goals and Objectives of the Community Development Element of the 
General Plan include providing a wide range of housing types in sufficient 
numbers suitable to meet the diverse needs of present and future 
residents of all socioeconomic groups and to support healthy economic 
development without creating an oversupply of any particular type of 
housing (Goal 2.4 and Objective 2.2). The proposal is consistent with the 
General Plan and will provide a wider range of housing types than 
currently permitted under the R2 General Plan designation by clustering 
development on the flatter portions of the site, and protecting the hillside 
areas. 
 
The proposed Project is proposed to be implemented in accordance with 
the Ironwood Village Design Guidelines (Design Guidelines). The Design 
Guidelines serve as the codified site development regulations that will 
ensure cohesive design throughout the Ironwood Village Project. The 
Design Guidelines respect the intended and desired diversity of housing 
choices not available with typical tract developments. The Design 
Guidelines consider the variety of lot sizes available, the intermixed with 
trails, the park, open space areas and water quality features. 
 
The development standards included in the Ironwood Village Design 
Guidelines call for a quality mix of floor plans, elevations, colors and 
materials, and create a walkable neighborhood with access to trails, 
outdoor recreation and open space opportunities. The proposed Project 
Guidelines respect the existing topography, maintain rock outcroppings 
where feasible and provide a transition into the hillside areas.  
 
The Design Guidelines with Tentative Tract Map 37001 as designed and 
conditioned meets the stated General Plan policies for Hillside Residential 
(HR), Residential 3 (R3) and Residential 5 (R5).  
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2. Conformance with Zoning Regulations – The proposed use complies 
with all applicable zoning and other regulations. 

 
FACT: As proposed, Design Guidelines are attached to Tentative Tract 
Map 37001 and consistent with the purposes and intent of Title 9. A 
residential development under Residential 3 (R3) and Residential 5 
(R5) zoning would continue to further the comprehensive and orderly 
development of the site and surrounding areas.  
 
The surrounding land uses near the site include single-family residential 
development to the west (Residential 1 (R1) large-lot residential uses, 
one acre and larger in size) and south (Residential 2 (R2) residential 
uses up to 2 units per acre). To the east and northeast of the site there 
vacant land zoned for single-family residential uses (Residential 
Agriculture 2 (RA2) residential agriculture up to 2 units per acre) and to 
the north and northeast vacant land zoned for single-family residential 
uses (Residential Agriculture 2 (RA2) and Hillside Residential (HR) 
uses). Further east of Moreno Beach Drive and Pettit Street is mix of 
developed Residential 2 (R2) and Residential Agriculture 2 (RA2) as 
well as the Calvary Chapel Church of Moreno Valley and School. 

 
The proposed Residential 3 (R3) and Residential 5 (R5) uses are 
compatible with the established land use designations of the parcels in 
the area, allowing for suburban lifestyles on lots larger than commonly 
available in suburban subdivisions. The project provides opportunity for 
active lifestyle living with trail linkages, recreational, and open space 
amenities. The change is reflective of a reconsideration of land use 
patterns in this area of the community. 

 
3. Health, Safety and Welfare – The proposed use will not be detrimental to 

the public health, safety or welfare or materially injurious to properties or 
improvements in the vicinity. 

 
FACT: The proposed Ironwood Village Design Guidelines will not result in 
unacceptable levels of protection from natural and man-made hazards to 
life, health, and property and is therefore consistent with General Goal 
9.6.1.  The project site is located within approximately 1.3 miles of Fire 
Station #58 and within close proximity to emergency services which is 
consistent with General Plan Goal 9.6.2 which requires emergency 
services that are adequate to meet minor emergency and major 
catastrophic situations.  The proposed General Plan Amendment will not 
allow for development that would be inconsistent with General Plan 
Objective 6.1 to minimize the potential for loss of life and protect residents, 
workers, and visitors to the City from physical injury and property damage 
due to seismic ground shaking and secondary effects or General Plan 
Objective 6.2 to minimize the potential for loss of life and protect residents, 
workers, and visitors to the City from physical injury and property damage, 
and to minimize nuisances due to flooding.  
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              PLANNING COMMISSION RESOLUTION NO. 2017-07                                                                         

 
The California Environmental Quality Act (CEQA) is a statewide 
environmental law contained in Public Resources Code §§21000-21177.  
CEQA applies to most public agency decisions to carry out, authorize, or 
approve actions that have the potential to affect the environment.  CEQA 
requires that public agencies analyze and acknowledge the environmental 
consequences of their discretionary actions and consider alternatives and 
mitigation measures that could avoid or reduce significant adverse 
impacts to the environment when avoidance or reduction is feasible.  The 
CEQA compliance process provides public agencies and the general 
public an opportunity to comment on a proposed project’s environmental 
effects.  The proposed project is not exempt from CEQA.  It was 
determined that an Initial Study would be prepared to determine whether 
the proposed project may have a significant effect on the environment. 
 
An Initial Study/Mitigated Negative Declaration were prepared which 
assessed the potential of the proposed General Plan Amendment and the 
related Change of Zone, Tentative Tract Map (TTM 37001), and Plot Plan 
for Ironwood Village Design Guidelines applications to impact the 
environment.  The proposed project includes the development of the 
project site with 181 single family lots on approximately 78.4 acres.  The 
project site is located in the City of Moreno Valley, County of Riverside 
and State of California. 
 
The MND has been considered by the Planning Commission and 
prepared as there is no evidence that the proposed project will have a 
significant impact on public health or be materially injurious to surrounding 
properties of the environment as a whole. 

 
4. Location, Design and Operation – The location, design and operation of 

the proposed project will be compatible with existing and planned land 
uses in the vicinity. 

   
FACT: The surrounding land uses near the site include single-family 
residential development to the west (Residential 1 (R1) large-lot 
residential uses, one acre and larger in size) and south (Residential 2 (R2) 
residential uses up to 2 units per acre). To the east and northeast of the 
site there vacant land zoned for single-family residential uses (Residential 
Agriculture 2 (RA2) residential agriculture up to 2 units per acre) and to 
the north and northeast vacant land zoned for single-family residential 
uses (Residential Agriculture 2 (RA2) and Hillside Residential (HR) uses). 
Further east of Moreno Beach Drive and Pettit Street is mix of developed 
Residential 2 (R2) and Residential Agriculture 2 (RA2) as well as the 
Calvary Chapel Church of Moreno Valley and School. 
   
The site is within a mile of the Stoneridge Towne Centre that will serve the 
retail/commercial needs of residents.  Valley View High School and 
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              PLANNING COMMISSION RESOLUTION NO. 2017-07                                                                         

Mountain View Middle School are located approximately 1 mile to the 
south on Nason Street.  

 
The project is in close proximity to regional transportation corridors.  State 
Route 60 is located approximately one-half mile to the south on Nason 
Street and the I-215 freeway is located approximately six miles to the west 
on Ironwood Avenue/Box Springs Road.  Other land uses in the vicinity 
include the Moreno Valley Auto Mall to the southeast, off of Moreno Beach 
Drive. 
 
As designed and conditioned and with the implementation of required 
mitigation measures, the proposed Ironwood Village Design Guidelines 
with Tentative Tract Map 37001 is compatible with existing and proposed 
land uses in the vicinity. 

 
 

FEES, DEDICATIONS, RESERVATIONS, AND OTHER EXACTIONS  
 

1. FEES 
 

Impact, mitigation and other fees are due and payable under 
currently applicable ordinances and resolutions. These fees may 
include but are not limited to: Development Impact Fee, 
Transportation Uniform Mitigation Fee (TUMF), Multi-species 
Habitat Conservation Plan (MSHCP) Mitigation Fee, Stephens 
Kangaroo Habitat Conservation fee, Underground Utilities in lieu 
Fee, Area Drainage Plan fee, Bridge and Thoroughfare Mitigation 
fee (Future) and Traffic Signal Mitigation fee. The final amount of 
fees payable is dependent upon information provided by the 
applicant and will be determined at the time the fees become due 
and payable. 

 
Unless otherwise provided for by this Resolution, all impact fees 
shall be calculated and collected at the time and in the manner 
provided in Chapter 3.32 of the City of Moreno Valley Municipal 
Code or as so provided in the applicable ordinances and 
resolutions. The City expressly reserves the right to amend the fees 
and the fee calculations consistent with applicable law. 
 

2. DEDICATIONS, RESERVATIONS, AND OTHER EXACTIONS 
 

The adopted Conditions of Approval for PEN16-0079 (PA15-0039) 
and PEN16-0080 (PA15-0040), incorporated herein by reference, 
may include dedications, reservations, and exactions pursuant to 
Government Code Section 66020 (d) (1). 
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3. CITY RIGHT TO MODIFY/ADJUST; PROTEST LIMITATIONS 
 

The City expressly reserves the right to establish, modify or adjust 
any fee, dedication, reservation or other exaction to the extent 
permitted and as authorized by law. 

 
Pursuant to Government Code Section 66020(d)(1), NOTICE IS 
FURTHER GIVEN that the 90 day period to protest the imposition 
of any impact fee, dedication, reservation, or other exaction 
described in this Resolution begins on the effective date of this 
Resolution and any such protest must be in a manner that complies 
with Section 66020(a) and failure to timely follow this procedure will 
bar any subsequent legal action to attack, review, set aside, void or 
annul imposition. 
 
The right to protest the fees, dedications, reservations, or other 
exactions does not apply to planning, zoning, grading, or other 
similar application processing fees or service fees in connection 
with this project and it does not apply to any fees, dedication, 
reservations, or other exactions of which a notice has been given 
similar to this, nor does it revive challenges to any fees for which 
the applicable statute of limitations has previously expired. 

 
 

BE IT FURTHER RESOLVED that the Planning Commission HEREBY 
RECOMMENDS that the City Council: 
 

1. CERTIFY a Mitigated Negative Declaration for Application Numbers PEN16-
0079 (PA15-0039) and PEN16-0080 (PA15-0040) pursuant to the California 
Environmental Quality Act (CEQA) Guidelines; and 

 
2. APPROVE Tentative Tract Map 37001 Application No. PEN16-0079 (PA15-

0039) based on the findings contained in this resolution, and subject to the 
attached conditions of approval included as Exhibit A. 
 

3. APPROVE Plot Plan Application PEN16-0080 (PA15-0040) for the Ironwood 
Village Design Guidelines based on the findings contained in this resolution. 

 
 
APPROVED this 26th day of January, 2017. 
 
 
       _________________________________ 
      Brian Lowell 

Chair, Planning Commission 
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              PLANNING COMMISSION RESOLUTION NO. 2017-07                                                                         

 
ATTEST: 
 
 
_______________________________ 
Richard J. Sandzimier, Planning Official 
 
APPROVED AS TO FORM: 
 
 
 
________________________________ 
City Attorney 
 
 
ATTACHED:  Exhibit A: Conditions of Approval for TTM 37001 and Exhibit B: Ironwood 
Village Design Guidelines 
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Timing Mechanisms for Conditions (see abbreviation at beginning of affected condition): 
 

R - Map Recordation                     GP - Grading Permits CO - Certificate of Occupancy or building final 
WP - Water Improvement Plans   BP - Building Permits   P - Any permit 

 
Governing Document (see abbreviation at the end of the affected condition): 
 

GP - General Plan                       MC - Municipal Code CEQA - California Environmental Quality Act 
Ord – Ordinance                         DG - Design Guidelines Ldscp - Landscape Development Guidelines and Specs 
Res – Resolution                        UFC - Uniform Fire Code UBC - Uniform Building Code 

       SBM - Subdivision Map Act 
 

 
   CITY OF MORENO VALLEY  
 CONDITIONS OF APPROVAL 

PEN16-0079 (PA15-0039) TENTATIVE TRACT MAP 37001 
AND PEN16-0080 (PA15-0040) DESIGN GUIDELINES  

For IRONWOOD VILLAGE  
APN:  473-160-004 

    
APPROVAL DATE:         
EXPIRATION DATE:        
 
 
_X_  Planning (P), including School District (S), Post Office (PO), Building (B) 
_X_   Public Works, Land Development (LD) 
_X_ Public Works, Special Districts (SD) 
_X_ Public Works – Transportation Engineering (TE) 
_X_ Fire Prevention Bureau (F) 
_X_ Finance and Management Services Department, Moreno Valley Utility (MVU) 
_X_ Police (PD) 
_X_ Parks and Community Services (PCS) 
 
 
COMMUNITY DEVELOPMENT DEPARTMENT 
 
Planning Division 
 
P1. This approval shall comply with all applicable requirements of the City of Moreno 

Valley Municipal Code. 
 

P2. Approval of PEN16-0079 (PA15-0039) - Tentative Tract 37001 and PEN16-0080 
(PA15-0040) – Ironwood Village Design Guidelines are subject to the approval of 
the related PEN16-0077 (PA15-0037) - General Plan Amendment and PEN16-
0078 (PA15-0038) - Change of Zone applications.  

  
P3. Tentative Tract Map 37001 (PEN16-0079/PA15-0039) shall expire three years 

after the approval date of this tentative map unless extended as provided by the 
City of Moreno Valley Municipal Code; otherwise it shall become null and void 
and of no effect whatsoever in the event the applicant or any successor in 
interest fails to properly file a final map before the date of expiration.  (MC 
9.02.230, 9.14.050, 080) 
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CONDITIONS OF APPROVAL 
PEN16-0079 (PA15-0039) – Tentative Tract Map 37001 and 
PEN16-0080 (PA15-0040) - Ironwood Village Design Guidelines 
Page 2 
 

 
 

P4. The Ironwood Village Design Guidelines (PEN16-0080/PA15-0040) shall expire 
three years after the approval date of this plot plan unless extended as provided 
by the City of Moreno Valley Municipal Code; otherwise it shall become null and 
void and of no effect whatsoever in the event the applicant or any successor in 
interest fails to properly file the related final map (TTM 37001) before the date of 
expiration.  (MC 9.02.230, 9.14.050, 080) 

 
P5. The site shall be developed in accordance with the approved tentative map and 

design guidelines on file in the Community Development Department -Planning 
Division, the Municipal Code regulations, General Plan, and the conditions 
contained herein.  (MC 9.14.020) 
 

P6. A drought tolerant, low water using landscape palette shall be utilized throughout 
the tract to the extent feasible. 

 
P7. All undeveloped portions of the site shall be maintained in a manner that 

provides for the control of weeds, erosion and dust.  (MC 9.02.030) 
 
P8. Development of the project requires both an architectural review and model 

home complex application for approval of the design of the future single-family 
homes. The architecture must be consistent with the Ironwood Village Design 
Guidelines including the residences, fencing and walls. 

 
P9. All site plans, grading plans, landscape and irrigation plans, and street 

improvement plans shall be coordinated for consistency with this approval. 
 

P10. Any signs indicated in the Ironwood Village Design Guidelines are not included 
with this approval. Any signs, whether permanent (e.g. wall, monument) or 
temporary (e.g. banner, flag), proposed for this development shall be designed in 
conformance with the sign provisions of the Development Code or approved sign 
program, if applicable, and shall require separate application and approval by the 
Planning Division.  No signs are permitted in the public right of way.  (MC 9.12) 

 
PRIOR TO GRADING 
 
P11. (GP)  Prior to issuance of grading permits, the developer shall pay the applicable 

Stephen’s’ Kangaroo Rat (SKR) Habitat Conservation Plan mitigation fee.  (Ord) 
 

P12. Due to the presence of suitable habitat and in compliance with the MSHCP, a 
pre-construction survey for burrowing owl is required within 30 days prior to 
ground disturbance to determine the presence of burrowing owls and avoid 
potential direct take of burrowing owls if present. 
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CONDITIONS OF APPROVAL 
PEN16-0079 (PA15-0039) – Tentative Tract Map 37001 and 
PEN16-0080 (PA15-0040) - Ironwood Village Design Guidelines 
Page 3 
 

P13. (GP)  Prior to the issuance of grading permits, mitigation measures contained in 
the Mitigation Monitoring Program approved with this project shall be 
implemented as provided therein.   A mitigation monitoring fee, as provided by 
City ordinance, shall be paid by the applicant within 30 days of project or 
tentative map approval.  No City permit or approval shall be issued until such fee 
is paid.  (CEQA) 
 

P14. (GP)  Prior to the issuance of grading permits, final erosion control landscape 
and irrigation plans for all cut or fill slopes over 3 feet in height shall be submitted 
to the Planning Division for review and approval for the phase in process.  The 
plans shall be designed in accordance with the slope erosion plan as required by 
the City Engineer for that phase.  Man-made slopes greater than 10 feet in height 
shall be "land formed" to conform to the natural terrain and shall be landscaped 
and stabilized to minimize visual scarring.  (GP Objective 1.5, MC 9.08.080, DG) 

 
P15. (GP)  Prior to approval of precise grading plan, final front and street side yard 

landscape and irrigation plans shall be submitted to the Planning Division for 
review.  The plans shall be prepared in accordance with the City's Municipal 
Code and landscape specifications, and include required street trees. 

 
P16. (GP)  Prior to issuance of grading permits, the developer shall submit wall/fence 

plans to the Planning Division for review and approval that are consistent with the 
Ironwood Village Design Guidelines.     

 

P17. (GP) Prior to the issuance of any grading permit for permanent impacts in the 

areas designated as jurisdictional features, the Project applicant shall obtain 

regulatory permits from the USACE, RWQCB, and CDFW.  The following shall 

be incorporated into the permitting, subject to approval by the regulatory 

agencies: 

1. On-site or off-site creation, restoration and/or enhancement of 

USACE/RWQCB jurisdictional “waters of the U.S.” within the San Jacinto 

watershed at a ratio no less than 1:1 or within an adjacent watershed at a 

ratio no less than 2:1 for permanent impacts, and for any temporary 

impacts to restore the impact area to pre-Project conditions (i.e. pre-

Project contours).  Off-site mitigation may occur on land acquired for the 

purpose of in-perpetuity preservation as approved by the resource 

agencies, or through the purchase of mitigation credits at a resource 

agency-approved off-site mitigation bank or in-lieu fee program. 

2. On-site or off-site creation, restoration, and/or enhancement of CDFW 

jurisdictional streambed within the San Jacinto watershed at a ratio no 

less than 1:1 or within an adjacent watershed at a ratio no less than 2:1 for 

permanent impacts, and for any temporary impacts to restore the impact 

area to pre-Project conditions (i.e. pre-Project contours).  Off-site 

mitigation may occur on land acquired for the purpose of in-perpetuity 
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PEN16-0079 (PA15-0039) – Tentative Tract Map 37001 and 
PEN16-0080 (PA15-0040) - Ironwood Village Design Guidelines 
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preservation as approved by the resource agencies, or through the 

purchase of mitigation credits at a resource agency-approved off-site 

mitigation bank or in-lieu fee program. 

Purchase of any mitigation credits through an agency-approved mitigation bank 
or in-lieu fee program should occur prior to any impacts to jurisdictional 
drainages.  Any mitigation proposed on land acquired for the purpose of in-
perpetuity mitigation that is not part of an agency-approved mitigation bank or in-
lieu fee program shall include the creation, restoration, and/or enhancement of 
similar streambed habitat pursuant to a resource agency-approved Habitat 
Mitigation and Monitoring Plan (HMMP).  The HMMP shall be prepared prior to 
any impacts to jurisdictional features, and shall provide details as to the 
implementation of the mitigation, maintenance, and future monitoring of 
mitigation areas.  The goal of the mitigation shall be to create, restore, and/or 
enhance similar habitat with equal or greater function and value than the 
impacted habitat. 
 

P18. Prior to the issuance of any grading permit the Project applicant shall comply with 
all of the provisions of the MSHCP, including payment of the MSHCP Local 
Development Mitigation Fee, compliance with Section 6.1.2 of the MSHCP 
pertaining to Riparian/Riverine Areas, implementation of drainage, toxics and 
non-native species guidelines pertaining to the Urban/Wildlands Interface in 
Section 6.1.4 of the MSHCP, and compliance with Section 6.3.2 of the MSHCP 
pertaining to Burrowing Owl Survey Area requirements.  Compliance with Section 
6.1.2 of the MSHCP will require approval of the project Determination of 
Biologically Equivalent or Superior Preservation (DBESP) analysis outlining the 
impacts and proposed compensatory mitigation for impacts to the 
Riparian/Riverine Areas for approval by the wildlife agencies prior to issuance of 
a grading permit.  The DBESP will be submitted to the wildlife agencies 
concurrent to the processing of regulatory permits for jurisdictional streambed 
impacts, in order to ensure that mitigation requirements proposed under the 
DBESP are commensurate with the preferences of the resource agencies 
(USACE, CDFW, and RWQCB) as part of subsequent regulatory permit 
conditions to be issued following adoption of the project MND. 

 
 
PRIOR TO RECORDATION OF FINAL MAP 
 
P19. (R) Prior to final map recordation, subdivision phasing (including any proposed 

common open space or improvement phasing, if applicable), shall be subject to 
the Planning Division approval.  Any proposed phasing shall provide for 
adequate vehicular access to all lots in each phase as determined by the City 
Transportation Engineer or designee and shall substantially conform to all intent 
and purpose of the subdivision approval.  (MC 9.14.080) 
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P20. (R) Prior to recordation of the final subdivision map, the developer shall submit 
for review and approval the following documents to the Planning Division which 
shall demonstrate that the project will be developed and maintained in 
accordance with  the intent and purpose of the approval: 

   
 a. The document to convey title 

b. Deed restrictions, easements, or Covenants, Conditions and                               
Restrictions to be recorded 

 
 The approved documents shall be recorded at the same time that the subdivision 

map is recorded.  The documents shall contain provisions for general 
maintenance of the site, water quality basins, onsite park, private trails, and 
landscaping. The approved documents shall also contain a provision, which 
provides that they may not be terminated and/or substantially amended without 
the consent of the City and the developer's successor-in-interest.  (MC 9.14.090) 

 
 In addition, the following deed restrictions and disclosures shall be included 

within the document and grant deed of the properties: 
 

 The developer, Ironwood Village Design Guidelines and Homeowners 
Association (HOA) shall promote the use of native plants and trees and 
drought tolerant species to the extent feasible.  

 

 All lots designated for water quality basins, shall be dedicated to and 
maintained by a Homeowners Association (HOA).  The HOA shall contract 
with a private maintenance entity or establish a funding mechanism 
approved by the City in a maintenance agreement for City maintenance. 
Language to this effect shall be included and reviewed within the required 
Covenant Conditions and Restrictions (CC&Rs) prior to the approval of the 
final map. 
 

 All reverse frontage property and public right-of-way landscape areas, 
shall be maintained by a Homeowners Association (HOA) or through a 
property owner funded landscaping district maintained by the City.  
Language to this effect shall be included and reviewed within the required 
Covenant Conditions and Restrictions (CC&Rs) prior to the approval of the 
final map.   

 

 A conservation easement for lettered lots shall be recorded on the deed of 
the property and shown on the final map.  Said easement shall include 
access restrictions prohibiting motorized vehicles from these areas except 
on the maintenance road and access driveways for the water quality 
basins.   

 
 
 

1.z

Packet Pg. 660

A
tt

ac
h

m
en

t:
 E

xh
ib

it
 A

: 
C

o
n

d
it

io
n

 o
f 

A
p

p
ro

va
l f

o
r 

P
E

N
16

-0
07

9 
an

d
 P

E
N

16
-0

08
0 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



CONDITIONS OF APPROVAL 
PEN16-0079 (PA15-0039) – Tentative Tract Map 37001 and 
PEN16-0080 (PA15-0040) - Ironwood Village Design Guidelines 
Page 6 
 

PRIOR TO BUILDING PERMIT 
 
P21. (BP)  Prior to issuance of building permits, the developer or developer's 

successor-in-interest shall pay all applicable impact fees, including but not limited 
to Transportation Uniform Mitigation fees (TUMF), Multi-species Habitat 
Conservation Plan (MSHCP) mitigation fees,  and the City’s adopted 
Development Impact Fees.  (Ord) 

 
P22. (BP)  Prior to issuance of building permits, final front and street side yard 

landscape and irrigation plans, and slope landscape plans and basin landscape 
plans, shall be approved. 
 

P23. (BP)  Prior to issuance of building permits, landscape plans (trees, shrubs and 
groundcover) for basins maintained by an HOA, or other private entity, shall be 
approved for the sides and or slopes of all water quality basins and drainage 
areas. Fencing consistent with the Ironwood Village Design Guidelines and 
approved by the Community Development Director is required to secure all water 
quality and detention basins more than 18 inches in depth. 
 

 
PRIOR TO CERTIFICATE OF OCCUPANCY 
 
P24. (CO)  Prior to the issuance of Certificates of Occupancy or building final, slope 

landscape and irrigation shall be installed. Landscaping on lots not yet having 
dwelling units shall be maintained by the developer weed and disease free. 

 (MC 9.03.040) 
 
P25. (CO)  Prior to the issuance of Certificates of Occupancy or building final, all 

required and proposed fences and walls shall be constructed per the approved 
plans on file in the Planning Division.  (MC 9.080.070) 
 

P26. (CO) For a basin maintained by an HOA or other private entity, landscape (trees, 
shrubs and groundcover) and irrigation shall be installed, and maintained by the 
HOA or other private entity. 

 
 
MITIGATION MEASURES 
 
Air Quality 
 
P27. MM AQ-1: The Project shall comply with the provisions of South Coast Air 

Quality Management District Rule 403, “Fugitive Dust.”  Rule 403 requires 
implementation of best available dust control measures during construction 
activities that generate fugitive dust, such as earth moving, grading, and 
equipment travel on unpaved roads.  Prior to grading permit issuance, the City of 
Moreno Valley shall verify that the following notes are specified on the grading 
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plan.  Project construction contractors shall be required to ensure compliance 
with the notes and permit periodic inspection of the construction site by City of 
Moreno Valley staff or its designee to confirm compliance.  These notes shall 
also be specified in bid documents issued to prospective construction 
contractors. 
 
 

a) All clearing, grading, earth-moving, and excavation activities shall cease 
when winds exceed 25 miles per hour; 
 

b) During grading and ground-disturbing construction activities, the 
construction contractor shall ensure that all unpaved roads, active soil 
stockpiles, and areas undergoing active ground disturbance within the 
Project site are watered at least three (3) times daily during dry weather.  
Watering, with complete coverage of disturbed areas by water truck, 
sprinkler system, or other comparable means, shall occur in the mid-
morning, afternoon, and after work is done for the day; 
 

c) Temporary signs shall be installed on the construction site along all 
unpaved roads indicating a maximum speed limit of 15 miles per hour 
(MPH).  The signs shall be installed before construction activities 
commence and remain in place for the duration of construction activities 
that include vehicle activities on unpaved roads; and 
 

d) The cargo area of all vehicles hauling soil, sand, or other loose earth 
materials shall be covered. 

 
P28. MM AQ-2: The Project shall comply with the provisions of South Coast Air 

Quality Management District Rule 1186 “PM10 Emissions from Paved and 
Unpaved Roads and Livestock Operations” and Rule 1186.1, “Less-Polluting 
Street Sweepers” by complying with the following requirements.  To ensure and 
enforce compliance with these requirements and reduce the release of criteria 
pollutant emissions into the atmosphere during construction, prior to grading and 
building permit issuance, the City of Moreno Valley shall verify that the following 
notes are included on the grading and building plans.  Project construction 
contractors shall be required to ensure compliance with the notes and permit 
periodic inspection of the construction site by City of Moreno Valley staff or its 
designee to confirm compliance.  The notes also shall be specified in bid 
documents issued to prospective construction contractors. 

 
a) If visible dirt or accumulated dust is carried onto paved roads during 

construction, the contractor shall remove such dirt and dust at the end of 
each work day by street cleaning and 
 

b) Street sweepers shall be certified by the South Coast Air Quality 
Management District as meeting the Rule 1186 sweeper certification 
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procedures and requirements for PM10-efficient sweepers.  All street 
sweepers having a gross vehicle weight of 14,000 pounds or more shall 
be powered with alternative (non-diesel) fuel or otherwise comply with 
South Coast Air Quality Management District Rule 1186.1. 

 
P29. MM AQ-3: The Project is required to comply with the provisions of South Coast 

Air Quality Management District Rule 402 “Nuisance.”  To ensure and enforce 
compliance with this requirement, which applies to the release of odorous 
emissions into the atmosphere, prior to the issuance of grading and building 
permits, the City of Moreno Valley shall verify that the following note is included 
on grading and building plans.  During Project construction, contractors shall be 
required to ensure compliance with Rule 402 and permit periodic inspection of 
the construction site by the City of Moreno Valley staff or its designee to confirm 
compliance. 

 
Biological Resources 
 
P30. MM BIO-1: Due to the presence of suitable habitat within the proposed off-site 

manufactured slope area located directly east of the Project boundary, a spring 
focused plant survey to determine the presence/absence of Parry’s spineflower 
and white-bracted spineflower is required to be conducted during the appropriate 
blooming periods of the two species (between April and June) prior to ground 
disturbance.  If individuals are found, significant impacts would occur as a result 
of implementation of the Project and unless mitigation is implemented to reduce 
impacts to less than significant.  Mitigation includes seed collection of individuals 
that would be significantly impacted by the Project at the end of the growing 
season and prior to ground disturbance.  Collected seeds will be planted within 
an appropriate on-site or off-site mitigation area, which will be conserved as open 
space in perpetuity.  Mitigation for significant impacts to Parry’s spineflower and 
white-bracted spineflower will be implemented in consultation with the City of 
Moreno Valley and CDFW. 

 
P31. MM BIO-2: If burrowing owls are determined present during the 30-day pre-

construction survey, occupied burrows shall be avoided to the greatest extent 
feasible, following the guidelines in the Staff Report on Burrowing Owl Mitigation 
published by Department of Fish and Wildlife including, but not limited to, 
conducting pre-construction surveys, avoiding occupied burrows during the 
nesting and non-breeding seasons, implementing a worker awareness program, 
biological monitoring, establishing avoidance buffers, and flagging burrows for 
avoidance with visible markers.  If occupied burrows cannot be avoided, 
acceptable methods may be used to exclude burrowing owl either temporarily or 
permanently, pursuant to a Burrowing Owl Exclusion Plan that shall be prepared 
and approved by the County of Riverside Environmental Programs Department 
(EPD), in coordination with the CDFW.  The Burrowing Owl Exclusion Plan shall 
be prepared in accordance with the guidelines in the Staff Report on Burrowing 
Owl Mitigation and the MSHCP. 
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P32. MM BIO-3: Prior to the issuance of any grading permit for permanent impacts in 

the areas designated as jurisdictional features, the Project applicant shall obtain 

regulatory permits from the USACE, RWQCB, and CDFW.  The following shall 

be incorporated into the permitting, subject to approval by the regulatory 

agencies: 

1. On-site or off-site creation, restoration and/or enhancement of 

USACE/RWQCB jurisdictional “waters of the U.S.” within the San Jacinto 

watershed at a ratio no less than 1:1 or within an adjacent watershed at a 

ratio no less than 2:1 for permanent impacts, and for any temporary 

impacts to restore the impact area to pre-Project conditions (i.e. pre-

Project contours).  Off-site mitigation may occur on land acquired for the 

purpose of in-perpetuity preservation as approved by the resource 

agencies, or through the purchase of mitigation credits at a resource 

agency-approved off-site mitigation bank or in-lieu fee program. 

 

2. On-site or off-site creation, restoration, and/or enhancement of CDFW 

jurisdictional streambed within the San Jacinto watershed at a ratio no 

less than 1:1 or within an adjacent watershed at a ratio no less than 2:1 

for permanent impacts, and for any temporary impacts to restore the 

impact area to pre-Project conditions (i.e. pre-Project contours).  Off-site 

mitigation may occur on land acquired for the purpose of in-perpetuity 

preservation as approved by the resource agencies, or through the 

purchase of mitigation credits at a resource agency-approved off-site 

mitigation bank or in-lieu fee program. 

Purchase of any mitigation credits through an agency-approved mitigation bank 
or in-lieu fee program should occur prior to any impacts to jurisdictional 
drainages.  Any mitigation proposed on land acquired for the purpose of in-
perpetuity mitigation that is not part of an agency-approved mitigation bank or in-
lieu fee program shall include the creation, restoration, and/or enhancement of 
similar streambed habitat pursuant to a resource agency-approved Habitat 
Mitigation and Monitoring Plan (HMMP).  The HMMP shall be prepared prior to 
any impacts to jurisdictional features, and shall provide details as to the 
implementation of the mitigation, maintenance, and future monitoring of 
mitigation areas.  The goal of the mitigation shall be to create, restore, and/or 
enhance similar habitat with equal or greater function and value than the 
impacted habitat. 
 

P33. MM BIO-4: Prior to the issuance of any grading permit that would remove 
potentially suitable nesting habitat for  raptors or songbirds, the Project applicant 
shall demonstrate to the satisfaction of the City of Moreno Valley that either of 
the following have been or will be accomplished: 
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1. Vegetation removal activities shall be scheduled outside the nesting season 
(September 1 to February 14 for songbirds; September 1 to January 14 for 
raptors) to avoid potential impacts to nesting birds. 
 

 2.  Any construction activities that occur during the nesting season (February 15 
to August 31 for songbirds; January 15 to August 31 for raptors) will require 
that all suitable habitat be thoroughly surveyed for the presence of nesting 
birds by a qualified biologist before commencement of clearing.  If any active 
nests are detected a buffer of 300 feet (500 feet for raptors) around the nest 
adjacent to construction will be delineated, flagged, and avoided until the 
nesting cycle is complete.  The buffer may be modified and/or other 
recommendations proposed as determined appropriate by the biological 
monitor to minimize impacts. 

 
P34. BIO-5: Prior to the issuance of any grading permit the Project applicant shall 

comply with all of the provisions of the MSHCP, including payment of the 
MSHCP Local Development Mitigation Fee, compliance with Section 6.1.2 of the 
MSHCP pertaining to Riparian/Riverine Areas, implementation of drainage, toxics 
and non-native species guidelines pertaining to the Urban/Wildlands Interface in 
Section 6.1.4 of the MSHCP, and compliance with Section 6.3.2 of the MSHCP 
pertaining to Burrowing Owl Survey Area requirements.  Compliance with Section 
6.1.2 of the MSHCP will require approval of the project Determination of 
Biologically Equivalent or Superior Preservation (DBESP) analysis outlining the 
impacts and proposed compensatory mitigation for impacts to the 
Riparian/Riverine Areas for approval by the wildlife agencies prior to issuance of 
a grading permit.  The DBESP will be submitted to the wildlife agencies 
concurrent to the processing of regulatory permits for jurisdictional streambed 
impacts, in order to ensure that mitigation requirements proposed under the 
DBESP are commensurate with the preferences of the resource agencies 
(USACE, CDFW, and RWQCB) as part of subsequent regulatory permit 
conditions to be issued following adoption of the project MND. 

 
P35. MM CULT 1: Archaeologist Retained/CRMP Prepared.  Prior to the issuance of a 

grading permit, the Project Applicant shall provide evidence to the City of Moreno 
Valley that a professional archaeological monitor has been retained by the 
Applicant to conduct monitoring of all mass grading and trenching activities and 
that the monitor has the authority to temporarily halt and redirect earthmoving 
activities in the event that suspected archaeological resources are unearthed 
during Project construction. The Project archaeologist, in coordination with the 
Consulting Tribes that have requested monitoring, shall prepare a Cultural 
Resources Monitoring Plan (CRMP) to document protocols for inadvertent finds, 
to determine potential protection measures from further damage and destruction 
for any identified archaeological resource(s)/ tribal cultural resources (TCRs), 
outline the process for monitoring and for completion of the final Phase IV 
Monitoring Report. If any archaeological and/or TCRs are identified during 
monitoring, these will also be documented and addressed per standard 
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archaeological protocols in the Phase IV report, with the exception of human 
remains which will be addressed per MM CULT-13. The Project Archaeologist 
shall attend the pre-grading meeting with the City and contractors to explain and 
coordinate the requirements of the monitoring program. 

 
P36. MM CULT 2: Tribal Monitor Retained.   At least 30 days prior to the issuance of a 

Grading permit the Applicant shall contact the consulting Tribe(s) that have 
requested monitoring, to develop Monitoring Agreement(s) for all mass grading 
and trenching activities and shall provide evidence of the agreement to the City 
of Moreno Valley. The Tribal representative(s) shall attend the pre-grading 
meeting with the City and contractors to explain and coordinate the requirements 
of the monitoring program. 

 
P37. MM CULT 3: Grading Plans. Prior to grading permit issuance, the City shall verify 

that the following note is included on the Grading Plan: 
 

“If any suspected archaeological resources are discovered during ground-
disturbing activities and the archaeological monitor or Tribal representatives are 
not present, the construction supervisor is obligated to halt work in a 100-foot 
radius around the find and call the project archaeologist and the Tribal 
representatives to the site to assess the significance of the find.” 

 
P38. MM CULT 4: Preservation Plan for CA-RIV-12,333.  Prior to building permit 

issuance, the Project Applicant and the Consulting Tribe(s) shall prepare a 
Preservation and Maintenance Plan for the long-term care and maintenance of 
CA-RIV-12,333 and, if any, all new features identified during mass grading 
activities.  The Plan shall indicate, at a minimum, the specific areas to be 
included in and excluded from long-term maintenance; prohibited activities; 
methods of preservation to be employed (fencing, vegetative deterrence, etc.); 
the entity(s) responsible for the long-term maintenance; maintenance scheduling 
and notification; appropriate avoidance protocols; monitoring by the Tribe and 
compensation for services if applicable; and necessary emergency protocols.  
The Project Applicant/Landowner shall submit a fully executed copy of the 
Preservation and Maintenance Plan to the City to ensure compliance with this 
mitigation measure. 

 
P39. MM CULT 5: Conduct Archaeological Sensitivity Training for Construction 

Personnel.  The Applicant shall retain a qualified professional archaeologist who 
shall conduct an Archaeological Sensitivity Training for construction personnel 
prior to commencement of excavation activities, along with representatives from 
Tribes that have requested monitoring.  The training session, shall be carried out 
by a cultural resources professional with expertise in archaeology, will focus on 
how to identify archaeological/cultural resources that may be encountered during 
earthmoving activities, and the procedures to be followed in such an event.  The 
training session will include a Power Point presentation and/or handouts for all 
attendees.  The basic topics to be addressed in the session include: a brief 
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cultural and archaeological history of the area and the Applicant’s and City’s 
cultural resource compliance obligations; training in potential resources that may 
be encountered through the use of photographs or other illustrations; the duties 
of archaeological monitors; notification and other procedures to follow upon 
discovery of resources; and, the general steps that would be followed to conduct 
a salvage investigation if one is necessary.  A sign-in sheet shall be compiled to 
track attendance and shall be submitted to the City with the Archaeological 
Monitoring Report. 

 
P40. MM CULT 6:  Monitor Construction Excavations for Archeological Resources in 

Younger Alluvial Sediments.  The Applicant shall retain a qualified archaeological 
monitor, who will work under the direction and guidance of a qualified 
professional archaeologist.  The archaeological monitor shall be present during 
all construction excavations (e.g., grading, trenching, or clearing/grubbing) into 
non-fill younger Pleistocene alluvial sediments. Multiple earth-moving 
construction activities may require multiple archaeological monitors. The 
frequency of monitoring shall be based on the rate of excavation and grading 
activities, proximity to known archaeological resources, the materials being 
excavated (native versus artificial fill soils), and the depth of excavation, and if 
found, the abundance and type of archaeological resources encountered.  Full-
time monitoring can be reduced to part-time inspections, or ceased entirely, if 
determined adequate by the Project archaeologist. 

 
P41. MM CULT 7: Inadvertent Finds.  If, during mass grading and trenching activities, 

the Archaeologist or Tribal representatives/monitors suspect that an 
archaeological resource and/or TCR may have been unearthed, the monitor 
identifying the potential resources, in consultation with the other monitor as 
appropriate, shall immediately halt and redirect grading operations in a 100-foot 
radius around the find to allow identification and evaluation of the suspected 
resource. The Native American monitor(s) or appropriate representative(s) and 
the archaeological monitor shall evaluate the suspected resource and make a 
determination of significance pursuant to California Public Resources Code 
Section 21083.2. The archaeological monitor and tribal monitor(s) or appropriate 
representative(s), the Project Applicant, and the City Planning Division shall 
confer regarding mitigation of the discovered resource(s).   All sacred sites, 
should they be encountered within the project area, shall be avoided and 
preserved as the preferred mitigation, if feasible.    If preservation in place is not 
feasible, steps for treatment and disposition shall be carried out in accordance as 
set forth in per MM CULT-9. 

 
P42. MM CULT 8: Final Phase IV Monitoring Report.  Prior to building permit 

issuance, the Project archaeologist shall prepare a final Phase IV Monitoring 
Report as outlined in the CRMP, which shall be submitted to the City Planning 
Division, the appropriate Native American tribe(s), and the Eastern Information 
Center at the University of California, Riverside. The report shall document 
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project impacts to CA-RIV-857, CA-RIV-3159 and CA-RIV-3341, including the 
relocation area and protection measures taken for CA-RIV-3341. 

 
P43. MM CULT 9: Treatment and Disposition of Discoveries.  In the event that Native 

American cultural resources are inadvertently discovered during the course of 
grading for this Project. The following procedures will be carried out for treatment 
and disposition of the discoveries: 

 
1. Treatment and Final Disposition: The landowner(s) shall relinquish ownership 

of all cultural resources, including sacred items, burial goods, and all 
archaeological artifacts and non-human remains as part of the required 
mitigation for impacts to cultural resources. The applicant shall relinquish the 
artifacts through one or more of the following methods and provide the City of 
Moreno Valley Planning Department with evidence of same: 
 

a. Accommodate the process for Preservation In Place/Onsite reburial of 
the discovered items with the consulting Native American tribes or 
bands. This shall include measures and provisions to protect the 
future reburial area from any future impacts. Reburial shall not occur 
until all cataloguing and basic recordation have been completed; 
 

b. A curation agreement with an appropriate qualified repository within 
Riverside County that meets federal standards per 36 CFR Part 79 
and therefore would be professionally curated and made available to 
other archaeologists/researchers for further study. The collections and 
associated records shall be transferred, including title, to an 
appropriate curation facility within Riverside County, to be 
accompanied by payment of the fees necessary for permanent 
curation: 
 

c. For purposes of conflict resolution, if more than one Native American 
tribe or band is involved with the project and cannot come to an 
agreement as to the disposition of cultural materials, they shall be 
curated at the Western Science Center by default. 

 
P44. MM CULT 10: Conduct Paleontological Sensitivity Training for Construction 

Personnel.  The Applicant shall retain a qualified paleontologist who shall 
conduct a Paleontological Sensitivity Training for construction personnel prior to 
commencement of excavation activities.  The training session, shall be carried 
out by a cultural resources professional with expertise in paleontology, will focus 
on how to identify paleontological resources that may be encountered during 
earthmoving activities, and the procedures to be followed in such an event.  The 
training session will include a Power Point presentation and/or handouts for all 
attendees.  The basic topics to be addressed in the session include: a brief 
cultural and geologic history of the area and the City cultural resource 
compliance obligations; training in potential resources that may be encountered 
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through the use of photographs or other illustrations; the duties of paleontological 
monitors; notification and other procedures to follow upon discovery of resources; 
and, the general steps that would be followed to conduct a salvage investigation 
if one is necessary. 

 
P45. MM CULT 11: Monitor Construction Excavations for Paleontological Resources 

in Older Pleistocene Alluvial Deposits.  The Applicant shall retain a qualified 
paleontological monitor, who will work under the guidance and direction of a 
qualified professional paleontologist.  The paleontological monitor shall be 
present during all construction excavations (e.g., grading, trenching, or 
clearing/grubbing) into non-fill older Pleistocene alluvial deposits.  Multiple earth-
moving construction activities may require multiple paleontological monitors.  The 
frequency of monitoring shall be based on the rate of excavation and grading 
activities, proximity to known paleontological resources and/or unique geological 
features, the materials being excavated (native versus artificial fill soils), and the 
depth of excavation, and if found, the abundance and type of paleontological 
resources and/or unique geological features encountered.  Full-time monitoring 
can be reduced to part-time inspections if determined adequate by the qualified 
professional paleontologist. 

 
P46. MM CULT 12: Cease Ground-Disturbing Activities and Implement Treatment 

Plan if Paleontological Resources Are Encountered.  In the event that 
paleontological resources and or unique geological features are unearthed during 
ground-disturbing activities, ground-disturbing activities shall be halted or 
diverted away from the vicinity of the find so that the find can be evaluated.  A 
buffer area of at least 25 feet shall be established around the find where 
construction activities shall not be allowed to continue.  Work shall be allowed to 
continue outside of the buffer area.  The Applicant and City shall coordinate with 
a qualified professional paleontologist to develop an appropriate treatment plan 
for the resources.  Treatment may include implementation of paleontological 
salvage excavations to remove the resource along with subsequent laboratory 
processing and analysis or preservation in place.  At the paleontologist’s 
discretion and to reduce any construction delay, the grading and excavation 
contractor shall assist in removing rock samples for initial processing.  Any fossils 
encountered and recovered shall be prepared to the point of taxonomic 
identification and catalogued and curated to a suitable museum or other 
repository with a research interest in the materials, such as the San Bernardino 
County Museum or Western Science Center.  If no institution accepts the fossil 
collection, they shall be donated to a local school in the area for educational 
purposes.  Accompanying notes, maps, and photographs shall also be filed at 
the repository and/or school. 

 
P47. MM CULT 13: Cease Ground-Disturbing Activities and Notify County Coroner If 

Human Remains Are Encountered.  If human remains are unearthed during 
implementation of the Proposed Project, the City shall comply with State Health 
and Safety Code Section 7050.5.  The City shall immediately notify the County 
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Coroner and no further disturbance shall occur until the County Coroner has 
made the necessary findings as to origin and disposition pursuant to PRC 
Section 5097.98.  If the remains are determined to be of Native American 
descent, the coroner has 24 hours to notify the Native American Heritage 
Commission (NAHC).  The NAHC shall then identify the person(s) thought to be 
the Most Likely Descendent (MLD).  The MLD may, with the permission of the 
landowner, inspect the site of the discovery of the Native American remains and 
may recommend to the landowner means for treating or disposing, with 
appropriate dignity, the human remains and any associated funerary objects.  
The MLD shall complete their inspection and make their recommendation within 
48 hours of being granted access by the landowner to inspect the discovery.  The 
recommendation may include the scientific removal and nondestructive analysis 
of human remains and cultural items associated with Native American burials.  
Upon the discovery of the Native American remains, the landowner shall ensure 
that the immediate vicinity, according to generally accepted cultural or 
archaeological standards or practices, where the Native American human 
remains are located, is not damaged or disturbed by further development activity 
until the landowner has discussed and conferred, as prescribed in this mitigation 
measure, with the MLD regarding their recommendations, if applicable, taking 
into account the possibility of multiple human remains.  The landowner shall 
discuss and confer with the descendants all reasonable options regarding the 
descendants' preferences for treatment.  MLDs in the region typically recommend 
reburial of the remains as close to the original burial location as feasible 
accompanied by a ceremony.  The MLD shall file a record of the reburial with the 
NAHC and the Project archaeologist shall file a record of the reburial with the 
CHRIS-EIC. 

 
If the NAHC is unable to identify a MLD, or the MLD identified fails to make a 
recommendation, or the landowner rejects the recommendation of the MLD and 
the mediation provided for in Subdivision (k) of Section 5097.94, if invoked, fails 
to provide measures acceptable to the landowner, the landowner or his or her 
authorized representative shall inter the human remains and items associated 
with Native American human remains with appropriate dignity on the facility 
property in a location not subject to further and future subsurface disturbance. A 
record of the reburial shall be filed with the NAHC and the CHRIS-EIC. 

 
Geology and Soils 
 
P48.  MM GEO-1: Site-specific structural and seismic design parameters and 

recommendations for foundations, retaining walls/shoring, and excavation shall 
be implemented per the Project’s Preliminary Geotechnical Evaluation and the 
Supplemental Geotechnical Evaluation, subject to review and approval by the 
City of Moreno Valley Building Safety Department. 

 
P49. Project Design Feature-GEO-1: The Project applicant would construct 

reinforced concrete or block privacy walls on Lots 36, 37, 38, 39, and 40 to 
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provide supplementary protection and to prevent small, nuisance rockfall from 
accumulating in proposed residential areas. 

 
Hazards and Hazardous Materials 
 
P50. MM HAZ-1: The Project applicant shall implement a Project-specific Fuel 

Modification Plan based on the General Guidelines for Creating Defensible 
Space prepared by the California Department of Forestry and Fire Protection 
(2006).  The Fuel Modification Plan shall be subject to review and approval by 
the Moreno Valley Fire Department. 

 
Noise 
 
P51. MM NOISE-1: Prior to approval of the grading plans and/or issuance of building 

permits, plans shall include a note indicating that noise-generating Project 
construction activities shall only occur between the hours of 7:00 AM and 7:00 
PM, Monday through Friday, excluding holidays, and from 8:00 AM and 4:00 PM 
on Saturday, unless written approval is obtained from the City’s building official or 
city engineer. The Project construction supervisor shall ensure compliance with 
the note and the City shall conduct periodic inspection at its discretion. 

 
P52. MM NOISE-2: The Project applicant shall install temporary noise control barriers 

that provide a minimum noise level attenuation of 10 dBA when Project 
construction occurs near existing noise-sensitive structures.  The noise control 
barrier must present a solid face from top to bottom.  The noise control barrier 
must be designed with appropriate height and length to block the view of the 
noise source.  Unnecessary openings shall not be made. 

 
The noise barrier may be constructed using an acoustical blanket (e.g. vinyl 
acoustic curtains or quilted blankets) attached to the construction site perimeter 
fence or equivalent temporary fence posts.   
 
The noise barriers must be maintained and any damage promptly repaired.  
Gaps, holes, or weaknesses in the barrier or openings between the barrier and 
the ground shall be promptly repaired. 
 
The noise control barriers and associated elements shall be completely removed 
and the site appropriately restored upon the conclusion of the construction 
activity. 

 
P53. MM NOISE-3: During all Project site construction, the construction contractors 

shall equip all construction equipment, fixed or mobile, with properly operating 
and maintained mufflers, consistent with manufacturers’ standards.  The 
construction contractor shall place all stationary construction equipment so that 
emitted noise is directed away from the noise sensitive receptors nearest the 
Project site. 
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P54. MM NOISE-4: The construction contractor shall locate equipment staging in 

areas that would create the greatest distance between construction-related noise 
sources and noise-sensitive receivers nearest the Project site (i.e., to the 
northern center) during all Project construction. 

 
P55. MM NOISE-5: The construction contractor shall limit haul truck deliveries to the 

same hours specified for construction equipment (between the hours of 7:00 AM 
and 7:00 PM, Monday through Friday, excluding holidays, and from 8:00 AM and 
4:00 PM on Saturday, unless written approval is obtained from the City’s building 
official or city engineer).  The contractor shall design delivery routes to minimize 
the exposure of sensitive land uses or residential dwellings to delivery truck-
related noise. 

 
P56. MM NOISE-6: Exterior Noise Mitigation: The Project applicant shall construct 4-

foot high noise barriers for the outdoor living areas (backyards) of residential lots 
26 to 30.  The recommended noise control barriers shall be constructed so that 
the top of each wall extends to the recommended height above the pad elevation 
of the lit it is shielding.  When the road is elevated above the pad elevation, the 
barrier shall extend to the recommended height above the highest point between 
the residential home and the road.  The barriers shall provide a weight of at least 
4 pounds per square foot of face area with no decorative cutouts or line-of-sight 
openings between shielded areas and the roadways.  The noise barrier shall be 
constructed using one of the following materials:  masonry block; stucco veneer 
over wood framing (or foam core), or 1-inch thick tongue and groove wood of 
sufficient weight per square foot; glass (1/4-inch thick), or other transparent 
material with sufficient weight per square feet; earthen berm; or any combination 
of these construction materials.  The barrier must present a solid face from top to 
bottom.  Unnecessary openings or decorative cutouts shall not be made.  All 
gaps (except for weep holes) shall be filled with grout or caulking. 

 
P57. MM NOISE-7: Interior Noise Mitigation:  The Project applicant shall provide the 

following or equivalent measures: 
 

 Windows:  All windows and sliding glass doors shall be well fitted with well 
weather-stripped assemblies and a minimum STC rating of 27. 

 Doors:  All exterior doors shall be well weather-stripped solid core 
assemblies at least 1 ¾-inch thick. 

 Roof:  Roof sheathing of wood construction shall be well fitted or caulked 
plywood of at ½-inch thick.  Ceilings shall be well fitted, well-sealed 
gypsum board of at least ½-inch thick. 

 Attic:  Attic vents shall be oriented away from Ironwood Avenue.  If such 
an orientation cannot be avoided, then an acoustical baffle shall be placed 
in the attic space behind the vents.  Insulation with at least a rating of R-19 
shall be used in the attic space. 
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 Ventilation:  When any habitable room is in use, arrangements shall be 
such that circulated air is received when any exterior door(s) or window(s) 
are closed.  A forced air circulation system (e.g. air conditions) or active 
ventilation system (e.g. fresh air supply) shall be provided which satisfies 
the requirements of the Uniform Building Code. 

 
Public Services 
 

P58. MM PS-1: Construction Traffic Management Plan - A Construction Traffic 

Management Plan shall be developed by the Project contractor in consultation 

with the Project’s traffic and/or civil engineer and approved by the City of Moreno 

Valley Department of Public Works prior to issuance of any Project demolition, 

grading or excavation permit.  The Construction Traffic Management Plan shall 

also be reviewed and approved by the MVFD.  The City of Moreno Valley 

Department of Public Works reserves the right to reject any engineer at any time 

and to require that the Plan be prepared by a different engineer.  The 

construction management plan shall include, at a minimum, the following: 

 The name and telephone number of a contact person who can be 

reached 24 hours a day regarding construction traffic complaints or 

emergency situations; 

 An up-to-date list of local police, fire, and emergency response 

organizations and procedures for the continuous coordination of 

construction activity, potential delays, and any alerts related to 

unanticipated road conditions or delays, with local police, fire, and 

emergency response agencies.  Coordination shall include the 

assessment of any alternative access routes that might be required 

through the site, and maps showing access to and within the site and to 

adjacent properties; 

 Procedures for the training and certification of the flag persons used in 

implementation of the Construction Traffic Management Plan; 

 The location, times, and estimated duration of any roadway closures, 

traffic detours, use of protective devices, warning signs, and staging or 

queuing areas; 

 Identify the locations of the off-site truck parking and staging and provide 

measures to ensure that trucks use the specified haul route, and do not 

travel through nearby residential neighborhoods or schools; 

 Schedule vehicle movements to ensure that there are no vehicles 

waiting off-site and impeding public traffic flow on surrounding streets; 

 Establish requirements for loading/unloading and storage of materials on 

the Project site; 

 During construction activities when construction worker parking cannot 
be accommodated on the Project site, a Construction Worker Parking 
Plan shall be prepared which identifies alternate parking location(s) for 
construction workers and the method of transportation to and from the 
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Project site (if beyond walking distance) for approval by the City of 
Moreno Valley.  The Construction Worker Parking Plan shall prohibit 
construction worker parking on residential streets and prohibit on-street 
parking, except as approved by the City. 

 
Transportation/Traffic 
 
P59. MM TRAF-1: The Project applicant shall participate in the funding of off-site 

improvements, including traffic signals that are needed to serve cumulative traffic 
conditions through the payment of TUMF and City DIF fees (if the improvements 
are included in the TUMF or DIF programs) or on a fair share basis (if the 
improvements are not included in the TUMF or DIF programs).  These fees shall 
be collected by the City, with the proceeds solely used as part of a funding 
mechanism used to ensure that regional highways and arterial expansions keep 
pace with the projected population increases.   

 
P60. Project Design Feature-TRAF-1: As recommended by the project’s traffic 

consultant, prior to project occupancy, three potential speed hump locations have 
been proposed along Street “A”.  Final speed hump locations to be reviewed and 
approved by the City’s Traffic Engineer.  Further, prior to project occupancy, 
potential all-way stop locations, to be determined if warranted by the City’s Traffic 
Engineer, have also been recommended in three locations along Street “A”. 
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Building and Safety Division 
 
B1. New buildings/structures shall comply with the current California Building 

Standards Code (CBC, CEC, CMC, CPC and Green Building Standards) as well 
as City ordinances.  Plans shall be submitted to the Building and Safety Division 
as a separate submittal and shall include a soils report at time of first submittal.   

 
B2. Prior to the issuance of a building permit, the applicant shall submit a properly 

completed “Waste Management Plan” (WMP), as required, as a portion of the 
building or demolition permit process.  

 
B3. Building plans and instruments of service submitted with a building permit 

application shall be signed and sealed by a California licensed design 
professional as required by the State Business and Professions Code. 

 
B4. The proposed new development may be subject to the payment of development 

fees as required by the City’s Fee Ordinance at the time an application is 
submitted or prior to the issuance of permits as determined by the City. 

 
 
SCHOOL DISTRICT – Moreno Valley Unified School District 
 
S1. (BP)  Prior to issuance of building permits, the developer shall provide to the 

Community Development Director a written certification by the affected school 
district that either: (1) the project has complied with the fee or other exaction 
levied on the project by the governing board of the district, pursuant to 
Government Code Section 65996; or (2) the fee or other requirement does not 
apply to the project.  

 
 
UNITED STATES POSTAL SERVICE 
 
PO1. (BP)  Prior to the issuance of building permits, the developer shall contact the 

U.S. Postal Service to determine the appropriate type and location of mailboxes.    
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PUBLIC WORKS DEPARTMENT – LAND DEVELOPMENT DIVISION 
 
The following are the Public Works Department – Land Development Division 
Conditions of Approval for this project and shall be completed at no cost to any 
government agency.  All questions regarding the intent of the following conditions shall 
be referred to the Land Development Division. 
 
General Conditions 

LD1. (G) The developer shall comply with all applicable City ordinances and 
resolutions including the City’s Municipal Code (MC) and if subdividing land, the 
Government Code (GC) of the State of California, specifically Sections 66410 
through 66499.58, said sections also referred to as the Subdivision Map Act 
(SMA).  [MC 9.14.010] 

LD2. (G) The tentative map shall correctly show all existing easements, traveled 
ways, and drainage courses.  Any omission may require the map or plans 
associated with this application to be resubmitted for further consideration.  [MC 
9.14.040(A)] 

LD3. (G) In the event right of way or offsite easements are required to construct 
offsite improvements necessary for the orderly development of the surrounding 
area to meet the public health and safety needs, the developer shall make a 
good faith effort to acquire the needed right of way in accordance with the Land 
Development Division’s administrative policy. If unsuccessful, the Developer 
shall enter into an agreement with the City to acquire the necessary right of way 
or offsite easements and complete the improvements at such time the City 
acquires the right of way or offsite easements which will permit the 
improvements to be made.  The developer shall be responsible for all costs 
associated with the right of way or easement acquisition.  [GC 66462.5] 

LD4. (G) If improvements associated with this project are not initiated within two (2) 
years of the date of approval of the Public Improvement Agreement (PIA), the 
City Engineer may require that the engineer's estimate for improvements 
associated with the project be modified to reflect current City construction costs 
in effect at the time of request for an extension of time for the PIA or issuance 
of a permit. 

LD5. (G) The developer shall monitor, supervise and control all construction and 
construction supportive activities, so as to prevent these activities from causing 
a public nuisance, including but not limited to, insuring strict adherence to the 
following: 

a. Removal of dirt, debris, or other construction material deposited on any 
public street no later than the end of each working day. 

b. Observance of working hours as stipulated on permits issued by the Land 
Development Division. 
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c. The construction site shall accommodate the parking of all motor vehicles 
used by persons working at or providing deliveries to the site. 

d. All dust control measures per South Coast Air Quality Management District 
(SCAQMD) requirements during the grading operations. 

Violation of any condition, restriction or prohibition set forth in these conditions 
shall subject the owner, applicant, developer or contractor(s) to remedy as 
noted in City Municipal Code 8.14.090.  In addition, the City Engineer or 
Building Official may suspend all construction related activities for violation of 
any condition, restriction or prohibition set forth in these conditions until such 
time as it has been determined that all operations and activities are in 
conformance with these conditions. 

LD6. (G) The developer shall protect downstream properties from damage caused by 
alteration of drainage patterns (i.e. concentration or diversion of flow, etc.).  
Protection shall be provided by constructing adequate drainage facilities, 
including, but not limited to, modifying existing facilities or by securing a 
drainage easement.  [MC 9.14.110] 

LD7. (G) Public drainage easements, when required, shall be a minimum of 25 feet 
wide and shall be shown on the map and plan, and noted as follows:  “Drainage 
Easement – no structures, obstructions, or encroachments by landfills are 
allowed.” In addition, the grade within the easement area shall not exceed a 3:1 
(H:V) slope, unless approved by the City Engineer. 

LD8. (G) For single family residential subdivisions, all lots shall drain toward the 
street unless otherwise approved by the City Engineer.  Residential lot drainage 
to the street shall be by side yard swales, and must be directed to a driveway or 
drainage devices located outside the right of way in accordance with City 
Standard MVSI-154-0.  No cross-lot or over the sidewalk drainage shall be 
allowed. 

LD9. (G) Prior to any plan approval, a final detailed drainage study (prepared by a 
registered/licensed civil engineer) shall be submitted for review and approved 
by the City Engineer.  The study shall include existing and proposed hydrologic 
conditions as well as hydraulic calculations for all drainage control devices and 
storm drain lines.  [MC 9.14.110(A.1)].  The post-development flowrates 
shall not exceed the pre-development flowrates exiting the tract.  A digital 
(pdf) copy of the approved drainage study shall be submitted to the Land 
Development Division. 

LD10. (G) Water quality best management practices (BMPs) designed to meet Water 
Quality Management Plan (WQMP) requirements for single-family residential 
development shall not be used as a construction BMP.  Water quality BMPs 
shall be maintained for the entire duration of the project construction and be 
used to treat runoff from those developed portions of the project.  Water quality 
BMPs shall be protected from upstream construction related runoff by having 
proper best management practices in place and maintained.  Water quality 
BMPs shall be graded per the approved design plans and once landscaping 
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and irrigation has been installed, it and its maintenance shall be turned over to 
an established Homeowner’s Association (HOA).  The Homeowner’s 
Association shall enter into an agreement with the City for basin maintenance. 

LD11. (G) The final approved conditions of approval (COAs) and any applicable 
Mitigation Measures issued by the Planning Division shall be photographically 
or electronically placed on Mylar sheets and included in the Grading and Street 
Improvement plans. 

LD12. (G) Aggregate slurry, as defined in Section 203-5 of Standard Specifications for 
Public Works Construction, may be required just prior to the end of the one-
year warranty period of the public streets at the discretion of the City Engineer.  
If slurry is required, a slurry mix design shall be submitted for review and 
approved by the City Engineer.  The latex additive shall be Ultra Pave 70 (for 
anionic) or Ultra Pave 65 K (for cationic) or an approved equal per the 
geotechnical report.  The latex shall be added at the emulsion plant after 
weighing the asphalt and before the addition of mixing water.  The latex shall 
be added at a rate of two to two-and-one-half (2 to 2½) parts to one-hundred 
(100) parts of emulsion by volume.  Any existing striping shall be removed prior 
to slurry application and replaced per City standards. 

 
Prior to Grading Plan Approval 

LD13. (GPA) Grading plans (prepared by a registered/licensed civil engineer) shall be 
submitted for review and approved by the City Engineer per the current 
submittal requirements. 

LD14. (GPA) Landscape & Irrigation plans (prepared by a registered/licensed 
landscape architect) for water quality BMPs shall be submitted for review and 
approved by the City Engineer per the current submittal requirements, if 
applicable. 

LD15. (GPA) The developer shall ensure compliance with the City Grading ordinance, 
these Conditions of Approval and the following criteria: 

a. The project street and lot grading shall be designed in a manner that 
perpetuates the existing natural drainage patterns with respect to tributary 
drainage area and outlet points.  Unless otherwise approved by the City 
Engineer, lot lines shall be located at the top of slopes. 

b. Any grading that creates cut or fill slopes adjacent to the street shall provide 
erosion control, sight distance control, and slope easements as approved by 
the City Engineer. 

c. All improvement plans are substantially complete and appropriate clearance 
letters are provided to the City. 

d. A soils/geotechnical report (addressing the soil’s stability and geological 
conditions of the site) shall be submitted to the Land Development Division 
for review.  A digital (pdf) copy of the soils/geotechnical report shall be 
submitted to the Land Development Division. 
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LD16. (GPA) The developer shall select Low Impact Development (LID) Best 
Management Practices (BMPs) designed per the latest version of the Water 
Quality Management Plan (WQMP) - a guidance document for the Santa Ana 
region of Riverside County. 

LD17. (GPA) For projects that will result in discharges of storm water associated with 
construction with a soil disturbance of one or more acres of land, the developer 
shall submit a Notice of Intent (NOI) and obtain a Waste Discharger’s 
Identification number (WDID#) from the State Water Quality Control Board 
(SWQCB) which shall be noted on the grading plans. 

LD18. (GPA) Two (2) copies of the final project-specific Water Quality Management 
Plan (WQMP) shall be submitted for review and approved by the City Engineer, 
which: 

a. Addresses Site Design Best Management Practices (BMPs) such as 
minimizing impervious areas, maximizing permeability, minimizes directly 
connected impervious areas to the City’s street and storm drain systems, 
and conserves natural areas; 

b. Incorporates Source Control BMPs and provides a detailed description of 
their implementation; 

c. Describes the long-term operation and maintenance requirements for BMPs 
requiring maintenance; and 

d. Describes the mechanism for funding the long-term operation and 
maintenance of the BMPs. 

A copy of the final WQMP template can be obtained on the City’s Website or by 
contacting the Land Development Division.  A digital (pdf) copy of the approved 
final project-specific Water Quality Management Plan (WQMP) shall be 
submitted to the Land Development Division. 

LD19. (GPA) A Storm Water Pollution Prevention Plan (SWPPP) shall be prepared in 
conformance with the State’s current Construction Activities Storm Water 
General Permit.  A copy of the current SWPPP shall be kept at the project site 
and be available for review upon request. 

LD20. (GPA) The developer shall pay all remaining plan check fees. 

LD21. (GPA) Resolution of all drainage issues shall be as approved by the City 
Engineer. 

 
Prior to Grading Permit 

LD22. (GP) The developer shall submit recorded slope easements from adjacent 
property owners in all areas where grading resulting in slopes is proposed to 
take place outside of the project boundaries, if applicable.  For all other offsite 
grading, written permission from adjacent property owners shall be submitted, if 
applicable. 
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LD23.  (GP) A receipt showing payment of the Area Drainage Plan (ADP) fee to 
Riverside County Flood Control and Water Conservation District shall be 
submitted.  [MC 9.14.100(O)] 

LD24. (GP) Security, in the form of a cash deposit (preferable), or letter of credit shall 
be submitted as a guarantee of the completion of the grading operations for the 
project. [MC 8.21.070] 

LD25. (GP) Security, in the form of a cash deposit (preferable), or letter of credit shall 
be submitted as a guarantee of the implementation and maintenance of erosion 
control measures. At least twenty-five (25) percent of the required security shall 
be in the form of a cash deposit with the City. [MC 8.21.160(H)] 

LD26. (GP) The developer shall pay all applicable inspection fees. 

LD27. (GP) A digital (pdf) copy of the approved grading plans shall be submitted to 
the Land Development Division. 

LD28. (GP) Prior to the payment of the Development Impact Fee (DIF), the developer 
may enter into a DIF Improvement Credit Agreement to secure credit for the 
construction of applicable improvements, if applicable.  If the developer fails to 
complete this agreement prior to the timing specified above, no credits will be 
given.  The developer shall pay current DIF fees adopted by the City Council.  
[Ord. 695 § 1.1 (part), 2005] [MC 3.38.030, 040, 050] 

LD29. (BP) Prior to the payment of the Transportation Uniform Mitigation Fee (TUMF), 
the developer may enter into a TUMF Improvement Credit Agreement to secure 
credit for the construction of applicable improvements, if applicable.  If the 
developer fails to complete this agreement by the timing specified above, no 
credits will be given.  The developer shall pay current TUMF fees adopted by 
the City Council.  [Ord. 835 § 2.1, 2012] [MC 3.44.060] 

 
Prior to Map Approval 

LD30. (MA) Final maps (prepared by a registered civil engineer and/or licensed 
surveyor) shall be submitted for review and approved by the City Engineer per 
the current submittal requirements. 

LD31. (MA) Resolution of all drainage issues shall be as approved by the City 
Engineer. 

LD32. (MA) A copy of the Covenants, Conditions and Restrictions (CC&Rs) shall be 
submitted for review and approved by the City Engineer.  The CC&Rs shall 
include, but not be limited to, access easements, reciprocal access, private 
and/or public utility easements as may be relevant to the project.  In addition, 
for single-family residential development, bylaws and articles of incorporation 
shall also be included as part of the maintenance agreement for any water 
quality BMPs. 

LD33. (MA) All street dedications shall be free of all encumbrances, irrevocably 
offered to the public and shall continue in force until the City accepts or 
abandons such offers, unless otherwise approved by the City Engineer. 
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LD34. (MA) The developer shall guarantee the completion of all related improvements 
required for this project by executing a Public Improvement Agreement (PIA) 
with the City and posting the required security. [MC 9.14.220] 

LD35. (MA) All public improvement plans required for this project shall be approved by 
the City Engineer in order to execute the Public Improvement Agreement (PIA). 

LD36. (MA) The developer shall enter into a Cooperative Agreement with the City and 
Riverside County Flood Control and Water Conservation District establishing 
the terms and conditions covering the inspection, operation and maintenance of 
Master Drainage Plan facilities required to be constructed as part of the project, 
if applicable. 

LD37. (MA) The developer shall comply with the requirements of the City Engineer 
based on recommendations of the Riverside County Flood Control District 
regarding the construction of County Master Plan Facilities. 

LD38. (MA) If the project involves the subdivision of land, maps may be developed in 
phases with the approval of the City Engineer.  Financial security shall be 
provided for all public improvements associated with each phase of the map.  
The boundaries of any multiple map increment shall be subject to the approval 
of the City Engineer.  The City Engineer may require the dedication and 
construction of necessary utility, street or other improvements beyond the 
project boundary, if the improvements are needed for circulation, parking, 
access, or for the welfare or safety of the public.  [MC 9.14.080(B)(C), GC 
66412 & 66462.5] 

LD39. (MA) All proposed street names shall be submitted for review and approved by 
the City Engineer, if applicable.  [MC 9.14.090(E.2.k)] 

LD40. (MA) Under the current permit for storm water activities required as part of the 
National Pollutant Discharge Elimination System (NPDES) as mandated by the 
Federal Clean Water Act, this project is subject to the following requirements: 

a. Establish a Home Owners Association (HOA) to finance the maintenance of 
the “Water Quality BMPs”.  Any lots which are identified as “Water Quality 
BMPs” shall be owned in fee by the HOA. 

b. Dedicate a maintenance easement to the City of Moreno Valley. 

c. Execute a maintenance agreement between the City of Moreno Valley and 
the HOA, which shall be approved by City Council. 

d. Provide a certificate of insurance per the terms of the maintenance 
agreement. 

e. Select one of the following options to meet the financial responsibility to 
provide storm water utilities services for the required continuous operation, 
maintenance, monitoring system evaluations and enhancements, 
remediation and/or replacement, all in accordance with Resolution No. 
2002-46. 
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i. Participate in the mail ballot proceeding in compliance with Proposition 
218, for the Residential NPDES Regulatory Rate Schedule and pay all 
associated costs with the ballot process, or 

ii. Establish an endowment to cover future maintenance costs for the 
Residential NPDES Regulatory Rate Schedule. 

f. Notify the Special Districts Division of the intent to record the final map 90 
days prior to City Council action authorizing recordation of the final map and 
the financial option selected.  The final option selected shall be in place prior 
to the issuance of certificate of occupancy.  [California Government Code & 
Municipal Code] 

LD41. (MA) After recordation, a digital (pdf) copy of the recorded map shall be 
submitted to the Land Development Division. 

 
Prior to Improvement Plan Approval 

LD42. (IPA) All public improvement plans (prepared by a licensed/registered civil 
engineer) shall be submitted for review and approved by the City Engineer per 
the current submittal requirements. 

LD43. (IPA) The developer shall submit clearances from all applicable agencies, and 
pay all applicable plan check fees. 

LD44. (IPA) The street improvement plans shall comply with current City policies, 
plans and applicable City standards (i.e. MVSI-160 series, etc.) throughout this 
project. 

LD45. (IPA) The design plan and profile shall be based upon a centerline, extending 
beyond the project boundaries a minimum distance of 300 feet at a grade and 
alignment approved by the City Engineer. 

LD46. (IPA) The plans shall indicate any restrictions on trench repair pavement cuts to 
reflect the City’s moratorium on disturbing newly-constructed pavement less 
than three (3) years old and recently slurry sealed streets less than one (1) year 
old.  Pavement cuts for trench repairs may be allowed for emergency repairs or 
as specifically approved by the City Engineer. 

LD47. Prior to precise grading plan approval, all dry and wet utilities shall be shown on 
the plans and any crossings shall be potholed to determine actual location and 
elevation.  Any conflicts shall be identified and addressed on the plans.  The 
pothole survey data shall be submitted to Land Development with the public 
improvement plans for reference purposes only. The developer is responsible 
to coordinate with all affected utility companies and bear all costs of any utility 
relocation. 

LD48. (IPA) The developer is required to bring any existing access ramps adjacent to 
and fronting the project to current ADA (Americans with Disabilities Act) 
requirements. However, when work is required in an intersection that involves 
or impacts existing access ramps, all access ramps in that intersection shall be 
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retrofitted to comply with current ADA requirements, unless approved otherwise 
by the City Engineer. 

LD49. (IPA) Drainage facilities (i.e. catch basins, etc.) with sump conditions shall be 
designed to convey the tributary 100-year storm flows.  Secondary emergency 
escape shall also be provided. 

LD50. (IPA) The hydrology study shall be designed to accept and properly convey all 
off-site drainage flowing onto or through the site.  All storm drain design and 
improvements shall be submitted for review and approved of the City Engineer.  
In the event that the City Engineer permits the use of streets for drainage 
purposes, the provisions of current City standards shall apply.  Should the 
quantities exceed the street capacity or the use of streets be prohibited for 
drainage purposes, as in the case where one travel lane in each direction shall 
not be used for drainage conveyance for emergency vehicle access on streets 
classified as minor arterials and greater, the developer shall provide adequate 
facilities as approved by the City Engineer.  [MC 9.14.110 A.2] 

 
Prior to Encroachment Permit 

LD51. (EP) All work performed within public right of way requires an encroachment 
permit.  Security (in the form of a cash deposit or other approved means) may 
be required as determined by the City Engineer.  All inspection fees shall be 
paid prior to issuance of construction permit.  [MC 9.14.100(C.4)] 

LD52. (EP) A digital (pdf) copy of all approved improvement plans shall be submitted 
to the Land Development Division. 

LD53. (EP) All applicable inspection fees shall be paid. 
 
Prior to Building Permit 

LD54. (BP) For all subdivision projects, the map shall be recorded (excluding model 
homes).  [MC 9.14.190] 

LD55.  (BP) Certification to the line, grade, flow test, and system invert elevations for 
the water quality control BMPs shall be submitted or review and approved by 
the City Engineer (excluding models homes). 

LD56. (BP) Residential subdivision projects are subject to the following requirements 
under the current permit for storm water activities required as part of the 
National Pollutant Discharge Elimination System (NPDES) as mandated by the 
Federal Clean Water Act: 

a. Establish a Home Owners Association (HOA) to finance the maintenance of 
the “Water Quality BMPs”.  Any lots which are identified as “Water Quality 
BMPs” shall be owned in fee by the HOA. 

b. Dedicate a maintenance easement to the City of Moreno Valley. 

c. Execute a maintenance agreement between the City of Moreno Valley and 
the HOA, which shall be approved by City Council. 
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d. Provide a certificate of insurance per the terms of the maintenance 
agreement. 

e. Select one of the following options to meet the financial responsibility to 
provide storm water utilities services for the required continuous operation, 
maintenance, monitoring system evaluations and enhancements, 
remediation and/or replacement, all in accordance with Resolution No. 
2002-46. 

i. Participate in the mail ballot proceeding in compliance with Proposition 
218, for the Residential NPDES Regulatory Rate Schedule and pay all 
associated costs with the ballot process, or 

ii. Establish an endowment to cover future maintenance costs for the 
Residential NPDES Regulatory Rate Schedule. 

f. Notify the Special Districts Division of the intent to obtain a building permit 
90 days prior to the City’s issuance of a building permit and the financial 
option selected.  [California Government Code & Municipal Code] 

LD57. (BP) An engineered-fill certification, rough grade certification and compaction 
report shall be submitted for review and approved by the City Engineer.  A 
digital (pdf) copy of the approved compaction report shall be submitted to the 
Land Development Division.  All pads shall meet pad elevations per approved 
grading plans as noted by the setting of “blue-top” markers installed by a 
registered land surveyor or licensed civil engineer. 

 
Prior to Occupancy 

LD58.  (CO) The engineered final/precise grade certification shall be submitted for 
review and approved by the City Engineer. 

LD59. (CO) All outstanding fees shall be paid. 

LD60. (CO) The developer shall complete all public improvements in conformance 
with current City standards, except as noted in the Special Conditions, including 
but not limited to the following: 

a. Street improvements including, but not limited to:  pavement, base, curb 
and/or gutter, cross gutters, spandrel, sidewalks, drive approaches, 
pedestrian ramps, street lights, signing, striping, under sidewalk drains,  
landscaping and irrigation, medians, redwood header boards, pavement 
tapers/transitions and traffic control devices as appropriate. 

b. Storm drain facilities including, but not limited to: storm drain pipe, storm 
drain laterals, open channels, catch basins and local depressions. 

c. City-owned utilities. 

d. Sewer and water systems including, but not limited to: sanitary sewer, 
potable water and recycled water. 
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e. Under grounding of all existing and proposed utilities adjacent to and on-
site.  [MC 9.14.130] 

f. Relocation of overhead electrical utility lines including, but not limited to: 
electrical, cable and telephone. 

LD61. (CO) For residential subdivisions, prior to releasing the last 20% or last 5 
permitted structures (whichever is greater, unless otherwise determined by the 
City Engineer) of any Map Phase, punch list work for improvements and 
capping of streets in that phase shall be completed and approved for 
acceptance by the City Engineer. 

LD62.  (CO) The Developer shall comply with the following water quality related items: 

a. Notify the Land Development Division prior to construction and installation 
of all structural BMPs so that an inspection can be performed. 

b. Demonstrate that all structural BMPs described in the approved final 
project-specific WQMP have been constructed and installed in conformance 
with the approved plans and specifications; 

c. Demonstrate that Developer is prepared to implement all non-structural 
BMPs described in the approved final project-specific WQMP; and 

d. Demonstrate that an adequate number of copies of the approved final 
project-specific WQMP are available for future owners/occupants. 

e. Clean and repair the water quality BMP's, including re-grading to approved 
civil drawings if necessary. 

f. Provide City with updated Engineer’s Line and Grade Certification. 

g. Obtain approval and complete installation of the irrigation and landscaping. 

LD63. (CO) The applicant shall ensure the following, pursuant to Section XII. I. of the 
2010 NPDES Permit: 

a. Field verification that structural Site Design, Source Control and Treatment 
Control BMPs are designed, constructed and functional in accordance with 
the approved Final Water Quality Management Plan (WQMP). 

b. Certification of best management practices (BMPs) from a state licensed 
civil engineer.  An original WQMP BMP Certification shall be submitted for 
review and approved by the City Engineer. 

 
Special Conditions 

 
LD77. The following project engineering design plans (24”x36” sheet size) shall be 

submitted for review and approval as well as additional plans deemed 
necessary by the City during the plan review process: 

a.  Rough Grading Plan 
b.  Precise Grading Plan 
c.  Street Improvement Plan 
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d. Signing and Striping Plan 
e. Final Drainage Study 
f. As-Built Plans of all “plans” listed above. 

 
LD78. Developer shall coordinate with the City regarding maintenance responsibilities 

of the water quality basins for this project. 
 

LD79. All multi-use trails shall be shall be constructed per City Standard Series No. 
MVGF-610 Series, as applicable. 

 
LD80. As-built drawings for precise grading plans shall be submitted for review and 

approval prior to the last issuance of certificate of occupancy for any 
construction phase or as determined by the City Engineer. 

 
LD81. The developer shall be required to grade and build the water quality basins to 

allow maintenance vehicles access.  This will be accomplished by separate 
designated road that permits vehicles the ability to drive into the basin.  The 
City of Moreno Valley Land Development division, Storm Water Management 
Program section shall have final determination regarding the basin 
configuration and slope ratios.  Signature on the grading plans by the Storm 
Water Management Program shall be required per the conditions of approval. 

 
LD82. Prior to street improvement plan approval, pavement core samples of existing 

pavement may be taken and findings submitted to the City for review and 
consideration of pavement improvements.  The City will determine the 
adequacy of the existing pavement structural section.  If the existing pavement 
structural section is found to be adequate, the developer may still be required to 
perform a one-tenth inch grind and overlay or slurry seal depending on the 
severity of existing pavement cracking, as required by the City Engineer.  If the 
existing pavement section is found to be inadequate, the Developer shall 
replace the pavement to meet or exceed the City’s pavement structural section 
standard. 
 

LD83. Prior to approval of any grading plan, the plans and the submitted drainage 
study shall clearly demonstrate this project’s increased runoff mitigation.  This 
project shall not discharge runoff at a rate greater in the post developed 
condition than that in the pre-developed condition, for any given storm event.  
The storms to be studied include the 1-hour, 3-hour, 6-hour and 24-hour 
duration events for the 2-year, 5-year, 10-year and 100-year return frequencies. 

 
LD84. Prior to rough grading plan approval, the grading plans shall clearly 

demonstrate, with detail, the proper function and design of the water quality 
basins).  The design of the basin shall conform to City guidelines as found on 
the City’s website.  The water quality basin design, including 
inlet/outlet/overflow/maintenance access locations, shall be designed per the 
approval of the City engineer. 
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LD85. Prior to rough grading plan approval, steep street grades such as those shown 

on the tentative tract map shall be approved by the City Engineer.  Street 
intersection approach grades shall be designed per Standard MVSI-160C-0 to 
achieve adequate line of sight and stopping sight distances as approved by the 
City Engineer. 

 
LD86. Prior to rough grading plan approval, the grading plan shall show all offsite 

flows being intercepted and directed to storm drain systems.   
 

LD87. Prior to the issuance of the first building permit, a Construction Phasing Plan 
shall be submitted to the Land Development Division for review and approval, if 
applicable. 

 
LD88. Prior to issuance of a building permit, the Developer shall submit Covenant 

Conditions and Restrictions (CCR’s) stating that an HOA will be responsible for 
maintaining the open space areas as well as any other common facilities 
identified by the City Engineer. 

 
LD89. Prior to issuance of a building permit, the Developer shall submit Covenant 

Conditions and Restrictions (CCR’s) stating that an HOA will be responsible for 
maintaining open space areas and any other common facilities identified by the 
City Engineer. 

 
LD90. Prior to final map approval, Lot “A shall be designated Open Space as shown 

on the tentative tract map. 
 

LD91. Prior to final map approval, Lots “B”, “C”, “D”, “E”, “F”, “G”, “H”, “L”and “P” shall 
be designated as landscape/walkway areas as determined by the Planning 
Division. 

 
LD92. Prior to final map approval, Lots “J”, “N”, “O”, shall be designated as trails as 

determined by the Parks and Community Services Department. 
 
LD93. Prior to final map approval, the Developer shall guarantee the construction of 

the following improvements by entering into a public improvement agreement 
and posting security.  The improvements shall be completed prior to occupancy 
of the first building or as otherwise determined by the City Engineer. 

 
a. Nason St (66’ RW / 44’ CC) shall be constructed to half-width plus 12’ 

per City Standard No. MVSI-106B-0.  Improvements shall consist of, 
but not be limited to, pavement, base, curb, gutter, sidewalk, driveway 
approaches, cross gutter, any necessary drainage structures including 
catch basins, local depressions, storm drain, streetlights, pedestrian 
access ramps, and dry and wet utilities street dedication. 
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b. Oliver St (66’ RW / 44’ CC) shall be constructed to half-width plus 12’ 
per City Standard No. MVSI-106B-0.  Improvements shall consist of, 
but not be limited to, pavement, base, curb, gutter, sidewalk, driveway 
approaches, cross gutter, any necessary drainage structures including 
catch basins, local depressions, storm drain, streetlights, pedestrian 
access ramps, and dry and wet utilities and street dedication. 

 
c. Ironwood Ave (88’ RW / 64’ CC) shall be constructed to half-width plus 

12’ per City Standard No. MVSI-105A-0.  Improvements shall consist 
of, but not be limited to, pavement, base, curb, gutter, sidewalk, 
driveway approaches, cross gutter, any necessary drainage structures 
including catch basins, local depressions, storm drain, streetlights, 
pedestrian access ramps, and dry and wet utilities and street 
dedication, if applicable. 

 
LD94. The Applicant shall substantiate all applicable Hydrologic Condition of Concern 

(HCOC) issues in the first submittal of the F-WQMP, if applicable. 
 
LD95. The Applicant has proposed to incorporate the use of Extended Detention 

Basins. Final design details of the LID BMPs must be provided in the first 

submittal of the F‐WQMP. The sizes of all LID BMPs are to be determined 
using the current procedures set forth the Riverside County Flood Control and 
Water Conservation District’s Design Handbook for Low Impact Development 
Best Management Practices. The Applicant acknowledges that there are 
discrepancies between the basin routing calculations and the BMP worksheets. 
Address and coordinate all calculations in the document with the LID BMP 

worksheets for the F‐WQMP submittal. 
  
LD96. Prior to Occupancy Permit issuance, all overhead utilities including utility lines 

less than 115,000 volts fronting or within the entire project site boundary shall 
be placed underground per Section 9.14.130C of the City Municipal Code. 
 

LD97. Prior to Occupancy Permit issuance, the Developer is required to repair, 
replace or install any damaged, substandard or missing improvements on 
Ironwood Ave. along the project frontage on Ironwood Ave, Nason St and 
Oliver St. 
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PUBLIC WORKS DEPARTMENT – SPECIAL DISTRICTS DIVISION 
 
Conditions are standard to all or most development projects.  Some special conditions, 
modified conditions or clarification of conditions may be included.  Please review 
conditions as listed and contact the Division at 951.413.3480 for any questions. 
 
Acknowledgement of Conditions 
 
The following are the Special Districts Division’s Conditions of Approval for PEN16-0079 
this project shall be completed at no cost to any Government Agency.  All questions 
regarding the following Conditions including but not limited to intent, requests for 
change/modification, variance and/or request for extension of time shall be sought from 
the Special Districts Division of the Public Works Department 951.413.3480 or by 
emailing specialdistricts@moval.org. 
 
General Conditions 
 

SD-1 The parcel(s) associated with this project have been incorporated into the 
Moreno Valley Community Services District Zone A (Parks & Community 
Services) and Zone C (Arterial Street Lighting).  All assessable parcels 
therein shall be subject to annual parcel taxes for Zone A and Zone C for 
operations and capital improvements. 

 
SD-2 Plans for parkway landscape areas designated in the project’s Conditions 

of Approval for incorporation into a City coordinated landscape 
maintenance program, shall be prepared and submitted in accordance 
with the City of Moreno Valley Public Works Department Landscape 
Design Guidelines.  The guidelines are available on the City’s website at 
www.moval.org/sd or from the Special Districts Division (951.413.3480 or 
specialdistricts@moval.org). 

 

SD-3 In the event the City of Moreno Valley determines that funds authorized by 
any Proposition 218 mail ballot proceeding are insufficient to meet the 
costs for parkway, slope, and/or open space maintenance and utility 
charges, the City shall have the right, at its option, to terminate the grant 
of any or all parkway, slope, and/or open space maintenance easements.  
This power of termination, should it be exercised, shall be exercised in the 
manner provided by law to quit claim and abandon the property so 
conveyed to the District, and to revert to the Developer or the Developer’s 
successors in interest, all rights, title, and interest in said parkway, slope, 
and/or open space areas, including but not limited to responsibility for 
perpetual maintenance of said areas. 

 
SD-4 The Developer, or the Developer’s successors or assignees shall be 

responsible for all parkway landscape maintenance for a period of one (1) 
year commencing from the time all items of work have been completed to 
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the satisfaction of Special Districts staff as per the City of Moreno Valley 
Public Works Department Landscape Design Guidelines, or until such 
time as the District accepts maintenance responsibilities. 

 
SD-5 Plan check fees for review of parkway landscape plans for improvements 

that shall be maintained by the City of Moreno Valley are due upon the 
first plan submittal.  (MC 3.32.040) 

 
SD-6 Inspection fees for the monitoring of landscape installation associated with 

the City of Moreno Valley maintained parkways are due prior to the 
required pre-construction meeting.  (MC 3.32.040) 

 
SD-7 Street Light Authorization forms for all street lights that are conditioned to 

be installed as part of this project must be submitted to the Special 
Districts Division for approval, prior to street light installation.  The Street 
Light Authorization form can be obtained from the utility company 
providing electric service to the project, either Moreno Valley Utility or 
Southern California Edison.  For questions, contact the Special Districts 
Division at 951.413.3480 or specialdistricts@moval.org. 

 
SD-8 Parkway landscape areas maintained as part of the City of Moreno Valley 

Community Facilities District 2014-01 shall be required to have 
independent utility systems, including but not limited to water, electric, and 
telephone services.  An independent irrigation controller and pedestal will 
also be required.  Combining utility systems with existing or future 
landscape areas not associated with the City of Moreno Valley Community 
Facilities District (CFD) landscaping will not be permitted. 

 
Prior to Recordation of Final Map 
 

SD-9 (R) This project has been conditioned to provide a funding source for the 
continued maintenance, enhancement, and/or retrofit of parks, open 
spaces, linear parks, and/or trail systems.  The Developer shall satisfy this 
condition with one of the options below.   

 
a. Participate in a special election for annexation into Community 

Facilities District No. 1 and pay all associated costs of the 
special election process and formation, if any; or 
 

b. Establish an endowment fund to cover future maintenance costs 
for new neighborhood parks. 

 
The Developer must notify the Special Districts Division at 951.413.3480 
or at specialdistricts@moval.org of its selected financial option prior to City 
Council action authorizing recordation of the final map for the 
development.  A minimum of 90 days is needed to complete the special 
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election process.  This allows adequate time to be in compliance with the 
provisions of Article 13C of the California Constitution for conducting a 
special election. 

 
Annexation to CFD No. 1 shall be completed or proof of payment to 
establish the endowment fund shall be provided prior to the issuance of 
the first building permit for this project. 

 
SD-10 (R) This project has been identified to be included in the formation of a 

Community Facilities District for Public Safety services including but not 
limited to Police, Fire Protection, Paramedic Services, Park Rangers, and 
Animal Control services.  The property owner(s) shall not protest the 
formation; however, they retain the right to object to the rate and method 
of maximum special tax.  In compliance with Proposition 218, the property 
owner shall agree to approve the mail ballot proceeding (special election) 
for either formation of the CFD or annexation into an existing district that 
may already be established.  The Developer must notify the Special 
Districts Division at 951.413.3480 or specialdistricts@moval.org of its 
intent to record the final map for the development 90 days prior to City 
Council action authorizing recordation of the map.  This allows adequate 
time to be in compliance with the provisions of Article 13C of the California 
Constitution.  (California Government Code Section 53313 et. seq.) 
 

SD-11 (R) This project is conditioned to provide a funding source for the following 
special financing program(s): 

 
a. Street Lighting Services for capital improvements, energy 

charges, and maintenance. 
b. Landscape Maintenance Services for parkway landscaping on 

Ironwood Avenue, Nason Street, and Oliver Street. 
 

The Developer’s responsibility is to provide a funding source for the capital 
improvements and the continued maintenance of the landscaped area.  
The Developer shall satisfy this condition with one of the options below. 

 
i. Participate in a special election (mail ballot 

proceeding) and pay all associated costs of the 
special election and formation, if any.  Financing may 
be structured through a Community Services District 
zone, Community Facilities District, Landscape and 
Lighting Maintenance District, or other financing 
structure as determined by the City; or 

 
ii. Establish a Property Owner’s Association (POA) or 

Home Owner’s Association (HOA) which will be 
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responsible for any and all operation and 
maintenance costs. 

 
The Developer must notify the Special Districts Division at 951.413.3480 
or at specialdistricts@moval.org of its selected financial option prior to City 
Council action authorizing recordation of the final map for the 
development.  The option for participating in a special election requires 
approximately 90 days to complete the special election process.  This 
allows adequate time to be in compliance with the provisions of Article 
13C of the California Constitution for conducting a special election. 
 
The financial option selected shall be in place prior to the issuance of the 
first building permit for this project. 

 
SD-12 (R) This project is conditioned to provide a funding source for the 

operation and maintenance of public improvements and/or services 
associated with new development in that territory.  The Developer shall 
satisfy this condition with one of the options below.  
 

a. Participate in a special election for maintenance/services and 
pay all associated costs of the election process and formation, if 
any.  Financing may be structured through a Community 
Facilities District, Landscape and Lighting Maintenance District, 
or other financing structure as determined by the City; or 
 

b. Establish an endowment fund to cover the future maintenance 
and/or service costs. 

 
The Developer must notify the Special Districts Division at 951.413.3480 
or at specialdistricts@moval.org of its selected financial option prior to City 
Council action authorizing recordation of the final map for the 
development.  A minimum of 90 days is needed to complete the special 
election process.  This allows adequate time to be in compliance with the 
provisions of Article 13C of the California Constitution for conducting a 
special election. 

 
The financial option selected shall be in place prior to the issuance of the 
first building permit for the project. 

 
SD-13 Residential (R) If Land Development, a Division of the Public Works 

Department, requires this project to supply a funding source necessary to 
provide for, but not limited to, stormwater utilities services for the required 
continuous operation, maintenance, monitoring, systems evaluation and 
enhancements of on-site facilities and performing annual inspections of 
the affected areas to ensure compliance with state mandated storm water 
regulations, a funding source needs to be established.  The Developer 
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must notify the Special Districts Division at 951.413.3480 or at 
specialdistricts@moval.org of its selected financial option for the National 
Pollution Discharge Elimination System (NPDES) program (see Land 
Development’s related condition).  Participating in a special election the 
process requires a 90 day period prior to City Council action authorizing 
recordation of the final map for the development and to participate in a 
special election process.  This allows adequate time to be in compliance 
with the provisions of Article 13D of the California Constitution.  California 
Health and Safety Code Sections 5473 through 5473.8 (Ord. 708 Section 
3.1, 2006) & City of Moreno Valley Municipal Code Title 3, Section 
3.50.050.)  

 
SD-14 (R) Easements for reverse frontage parkway and slope landscape areas 

abutting Ironwood Avenue, Nason Street, and Oliver Street shall be 6 ft. or 
to top of parkway facing slope or to face of perimeter tract wall, whichever 
is greater.  Easements shall be dedicated to the City of Moreno Valley for 
landscape maintenance purposes, and shall be depicted on the final map, 
and an offer of their dedication made thereon. 

 
Prior to Building Permit Issuance 
 

SD-15 (BP) This project has been identified to potentially be included in the 
formation of a Map Act Area of Benefit Special District for the construction 
of major thoroughfares and/or freeway improvements.  The property 
owner(s) shall participate in such District and pay any special tax, 
assessment, or fee levied upon the project property for such District.  At 
the time of the public hearing to consider formation of the district, the 
property owner(s) will not protest the formation, but will retain the right to 
object any eventual assessment that is not equitable should the financial 
burden of the assessment not be reasonably proportionate to the benefit 
the affected property obtains from the improvements to be installed.  The 
Developer must notify the Special Districts Division at 951.413.3480 or at 
specialdistricts@moval.org of its selected financial option when submitting 
an application for the first building permit to determine whether the 
development will be subjected to this condition.  If subject to the condition, 
the special election requires a 90 day process in compliance with the 
provisions of Article 13C of the California Constitution.  (Street & Highway 
Code, GP Objective 2.14.2, MC 9.14.100). 

 
SD-16 (BP) Prior to the issuance of the first building permit for this project, the 

Developer shall pay Advanced Energy fees for all applicable Residential 
and Arterial Street Lights required for this development.  Payment shall be 
made to the City of Moreno Valley and collected by the Land Development 
Division.  Fees are based upon the Advanced Energy fee rate in place at 
the time of payment, as set forth in the current Listing of City Fees, 
Charges, and Rates adopted by City Council.  The Developer shall 
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provide a copy of the receipt to the Special Districts Division 
(specialdistricts@moval.org).  Any change in the project which may 
increase the number of street lights to be installed will require payment of 
additional Advanced Energy fees at the then current fee.  Questions may 
be directed to the Special Districts Division at 951.413.3480 or 
specialdistricts@moval.org. 

 
SD-17 (BP) For those areas to be maintained by the City and prior to the 

issuance of the first Building Permit, Planning Division (Community 
Development Department), Special Districts Division (the Public Works 
Department) and Transportation Division (the Public Works Department) 
shall review and approve the final parkway landscape/irrigation plans as 
designated on the tentative map or in these Conditions of Approval prior to 
the issuance of the first Building Permit. 

 
SD-18 (BP) Parkway landscaping specified in the project’s Conditions of 

Approval shall be constructed in compliance with the City of Moreno 
Valley Public Works Design Guidelines and completed prior to the 
issuance of 25% (or 46) of the dwelling permits for this tract or 12 months 
from the issuance of the first dwelling permit, whichever comes first.  In 
cases where a phasing plan is submitted, the actual percentage of 
dwelling permits issued prior to the completion of the landscaping shall be 
subject to the review of the construction phasing plan. 

 
Prior to Certificate of Occupancy 
 

SD-19 (CO) Landscape and irrigation plans for parkway landscape areas 
designated to be maintained by the City shall be placed on compact disk 
(CD) in pdf format.  The CD shall include “As Built” plans, revisions, and 
changes.  The CD will become the property of the City of Moreno Valley 
and the Moreno Valley Community Services District. 
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PUBLIC WORKS DEPARTMENT – TRANSPORTATION DIVISION 
 
GENERAL CONDITIONS 

 
TE1. Ironwood Avenue is classified as a Minor Arterial (88’RW/64’CC) per City 

Standard Plan No. MVSI-105A-0. Traffic Signal Interconnect along project 
frontage shall be required per City Standard Plan No. MVSI-186-0.  Any 
improvements undertaken by this project shall be consistent with the City’s 
standards for this facility. 
 

TE2. Oliver Street is designated as a Collector (66’RW/44’CC) per City Standard Plan 
No. MVSI-106B-0.  Any improvements undertaken by this project shall be 
consistent with the City’s standards for this facility. 
 

TE3. Nason Street, north of Ironwood Avenue, is designated as a Collector 
(66’RW/44’CC) per City Standard Plan No. MVSI-106B-0.  Any improvements 
undertaken by this project shall be consistent with the City’s standards for this 
facility. 

 
TE4. Sight distance at the proposed roadways and driveways shall conform to City of 

Moreno Valley Standard No. MVSI-164A,B,C-0 at the time of preparation of final 
grading, landscape, and street improvement plans. 

 
TE5. Conditions of approval may be modified if project is phased or altered from any 

approved plans. 
 

PRIOR TO IMPROVEMENT PLAN APPROVAL OR CONSTRUCTION PERMIT 
 
TE7. Traffic calming features shall be required for Street “A”. Prior to the final approval 

of the street improvement plans, a traffic calming plan prepared by a qualified, 
registered Civil or Traffic Engineer shall be required for plan approval or as 
required by the City Traffic Engineer. 

 
TE8. Prior to the final approval of the street improvement plans, traffic signal 

modification plans shall be required for the existing traffic signal located at Nason 
Street and Ironwood Avenue intersection.  Modifications may include but not 
limited to new signal poles, new pull boxes, new traffic detector loops or video 
detection system, relocation of signal controller cabinet, etc. Specific 
modifications shall be determined during plan check review. 

 
TE9. Prior to the final approval of the street improvement plans, a signing and striping 

plan shall be prepared per the latest edition of the California Manual on Uniform 
Traffic Control Devices (CAMUTCD) and City of Moreno Valley Standard Plans for 
Nason Street, Inrowood Avenue, Oliver Street, and all interior streets. 
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TE10. Prior to the final approval of the street improvement plans, a bus stop/bus bay 
shall be designed, per the latest City of Moreno Valley Standard Plans, for 
westbound traffic and shall be located on the north side of Ironwood Avenue, just 
west of Oliver Street. 

 
TE11. Prior to issuance of a construction permit, construction traffic control plans 

prepared by a qualified, registered Civil or Traffic Engineer shall be required for 
plan approval or as required by the City Traffic Engineer. 

 
TE12. Prior to final approval of the street improvement plans, the project plans shall 

demonstrate that sight distance at proposed streets and driveways conforms to 
City Standard Plan No. MVSI-164A-0 through MVSI-164C-0. 

 
PRIOR TO CERTIFICATE OF OCCUPANCY OR BUILDING FINAL 
 
TE13. (CO) Prior to issuance of Certificate of Occupancy, improvements identified in 

TE7, TE8, TE9, and TE10 shall be completed per the approved plans to the 
satisfaction of the City Engineer. 

 
TE14. (CO) Prior to issuance of Certificate of Occupancy, all signing and striping shall 

be installed per current City Standards and the approved plans. 
 
PRIOR TO ACCEPTANCE OF STREETS INTO THE CITY-MAINTAINED ROAD 

SYSTEM 
 
TE15. Prior to acceptance of streets into the City-maintained road system, all approved 

signing and striping shall be installed per current City Standards and the 
approved plans. 
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FIRE PREVENTION BUREAU 
 
With respect to the conditions of approval, the following fire protection measures shall 
be provided in accordance with Moreno Valley City Ordinances and/or recognized fire 
protection standards: 
 
F1. Final fire and life safety conditions will be addressed when the Fire Prevention 

Bureau reviews building plans.  These conditions will be based on occupancy, 
use, California Building Code (CBC), California Fire Code (CFC), and related 
codes, which are in force at the time of building plan submittal. 

 
F2. The Fire Prevention Bureau is required to set a minimum fire flow for the remodel 

or construction of all commercial buildings per CFC Appendix B and Table 
B105.1.  The applicant/developer shall provide documentation to show there 
exists a water system capable of delivering 1000 GPM for 1 hour(s) duration at 
20-PSI residual operating pressure.  The required fire flow may be adjusted 
during the approval process to reflect changes in design, construction type, or 
automatic fire protection measures as approved by the Fire Prevention Bureau.  
Specific requirements for the project will be determined at time of submittal. (CFC 
507.3, Appendix B).  

 
F3. Single Family Dwellings.  Schedule "A" fire prevention approved standard fire 

hydrants (6” x 4” x 2 ½” ) located at each intersection of all residential streets and 
spaced no more than 500 feet apart in any direction, more than 250 feet from any 
portion of the building as measured along approved emergency vehicular travel 
ways.  Minimum fire flow shall be 1000 GPM for 1 hour duration of 20 PSI. 
Where new water mains are extended along streets where hydrants are not 
needed for protection of structures or similar fire problems, serving one and two-
family residential developments, standard fire hydrants shall be provided at 
spacing not to exceed 1000 feet along the tract boundary for transportation 
hazards. (CFC 507.3, Appendix B, MVMC 8.36.060). 
 

F4. Prior to issuance of Certificate of Occupancy or Building Final, “Blue Reflective 
Markers” shall be installed to identify fire hydrant locations in accordance with 
City specifications. (CFC 509.1 and MVLT 440A-0 through MVLT 440C-0) 

  
F5. During phased construction, dead end roadways and streets which have not 

been completed shall have a turn-around capable of accommodating fire 
apparatus. (CFC 503.1 and  503.2.5)  
 

F6. If construction is phased, each phase shall provide an approved emergency 
vehicular access way for fire protection prior to any building construction. (CFC 
501.4) 
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F7. Prior to issuance of Building Permits, the applicant/developer shall provide the 
Fire Prevention Bureau with an approved site plan for Fire Lanes and signage.  
(CFC 501.3) 

 
F8. Prior to construction and issuance of building permits, all locations where 

structures are to be built shall have an approved Fire Department emergency 
vehicular access road (all weather surface) capable of sustaining an imposed 
load of 80,000 lbs. GVW, based on street standards approved by the Public 
Works Director and the Fire Prevention Bureau. (CFC 501.4 and MV City 
Standard Engineering Plan 108d) 
 

F9. Prior to construction and issuance of Building Permits, fire lanes and fire 
apparatus access roads shall have an unobstructed width of not less than 
twenty–four (24) feet as approved by the Fire Prevention Bureau and an 
unobstructed vertical clearance of not less the thirteen (13) feet six (6) inches. 
(CFC 503.2.1 and MVMC 8.36.060[E]) 

 
F10. Prior to construction, all roads, driveways and private roads shall not exceed 12 

percent grade. (CFC 503.2.7 and MVMC 8.36.060[G]) 
 
F11. Prior to construction, all locations where structures are to be built shall have an 

approved Fire Department access based on street standards approved by the 
Public Works Director and the Fire Prevention Bureau. (CFC 501.4) 

 
F12. Prior to building construction, dead end roadways and streets which have not 

been completed shall have a turnaround capable of accommodating fire 
apparatus. (CFC 503.2.5) 
 

F13. The angle of approach and departure for any means of Fire Department access 
shall not exceed 1 ft drop in 20 ft (0.3 m drop in 6 m), and the design limitations 
of the fire apparatus of the Fire Department shall be subject to approval by the 
AHJ. (CFC 503 and MVMC 8.36.060) 

 
F14. Prior to issuance of the building permit for development, independent paved 

access to the nearest paved road, maintained by the City shall be designed and 
constructed by the developer within the public right of way in accordance with 
City Standards. (MVMC 8.36.060, CFC 501.4) 

 
F15. Prior to construction, “private” driveways over 150 feet in length shall have a turn-

around as determined by the Fire Prevention Bureau capable of accommodating 
fire apparatus. Driveway grades shall not exceed 12 percent.  (CFC 503 and 
MVMC 8.36.060, CFC 501.4) 

 
F16. Prior to issuance of Certificate of Occupancy or Building Final, all residential 

dwellings shall display street numbers in a prominent location on the street side 
of the residence in such a position that the numbers are easily visible to 
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approaching emergency vehicles.  The numbers shall be located consistently on 
each dwelling throughout the development.  The numerals shall be no less than 
four (4) inches in height and shall be low voltage lighted fixtures.  (CFC 505.1, 
MVMC 8.36.060[I]) 
 

F17. Prior to Certificate of Occupancy or Building Final, all structures shall have fire 
retardant roofing materials (Class A roofs) as described in CBC Chapter 7A, 
CRC R327, and CFC Chapter 49.  
 

F18. Preliminary fuel modification plans shall be reviewed and approved by the fire 

code official prior to recording of the final map.  Final fuel modification plans shall 

be submitted to and approved by the fire code official prior to the issuance of a 

grading permit. 

F19. Prior to issuance of Building Permits, plans for structural protection from 
vegetation fires shall be submitted to the Fire Prevention Bureau for review and 
approval.  Measures shall include, but are not limited to: noncombustible barriers 
(cement or block walls), fuel modification zones, etc. (CFC Chapter 49)  

 
F20. Prior to issuance of Building Permits, the applicant/developer shall participate in 

the Fire Impact Mitigation Program. (Fee Resolution as adopted by City Council) 
 
F21. Prior to issuance of Certificate of Occupancy or Building Final, the 

applicant/developer shall install a fire sprinkler system based on square footage 
and type of construction, occupancy or use.  Fire sprinkler plans shall be 
submitted to the Fire Prevention Bureau for approval prior to installation. (CFC 
Chapter 9, MVMC 8.36.100[D]) 
 

F22. Prior to issuance of Building Permits, the applicant/developer shall furnish one 
copy of the water system plans to the Fire Prevention Bureau for review.  Plans 
shall:  

 
a) Be signed by a registered civil engineer or a certified fire protection 

engineer;  
b) Contain a Fire Prevention Bureau approval signature block; and 
c) Conform to hydrant type, location, spacing of new and existing hydrants 

and minimum fire flow required as determined by the Fire Prevention 
Bureau. 

 
After the local water company signs the plans, the originals shall be presented to 
the Fire Prevention Bureau for signatures. The required water system, including 
fire hydrants, shall be installed, made serviceable, and be accepted by the 
Moreno Valley Fire Department prior to beginning construction. They shall be 
maintained accessible. 
 

1.z

Packet Pg. 699

A
tt

ac
h

m
en

t:
 E

xh
ib

it
 A

: 
C

o
n

d
it

io
n

 o
f 

A
p

p
ro

va
l f

o
r 

P
E

N
16

-0
07

9 
an

d
 P

E
N

16
-0

08
0 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



CONDITIONS OF APPROVAL 
PEN16-0079 (PA15-0039) – Tentative Tract Map 37001 and 
PEN16-0080 (PA15-0040) - Ironwood Village Design Guidelines 
Page 45 
 

Existing fire hydrants on public streets are allowed to be considered available.  
Existing fire hydrants on adjacent properties shall not be considered available 
unless fire apparatus access roads extend between properties and easements 
are established to prevent obstruction of such roads. (CFC 507, 501.3) 

 
F23. Prior to construction, all traffic calming designs/devices must be approved by the 

Fire Marshal and City Engineer. 
 

F24. Provide to the Fire Department a copy of the fire flow verification report from the 
water purveyor.  See the fire flow letter attached that specifies the minimum fire 
flow required for this project. 
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FIRE FLOW LETTER 

Date:  Address: 

Northside of Ironwood Ave. East 

of Nason Street and West of 

Oliver Street 

Case Number:  

TTM 37001 Case # 

PEN16-0079 (PA15-

0039) 

A.P.N.:    473-160-004    

    

 
This is certification the water system is capable of meeting the following required fire flows as 
determined by the California Fire Code Appendix B. 
 

Based on the information provided on the above referenced case. The fire flow required for this 
project will be 1000 G.P.M. for duration of 1-HOUR measured at 20-psi residual pressure. 
 

The required fire flow may be adjusted during the approval process to reflect changes in design, 
construction type or automatic fire protection measures as approved by the Fire Prevention 
Bureau. 

Applicant/ 
Developer: 

 

By:  Date:  

Title:  

WATER AGENCY APPROVAL 

Name of Agency:  

Address:  

Telephone:  Date:   

By:  Title:  

    

 
NOTE: THE COMPLETION AND SUBMITTAL OF THIS LETTER TO THE FIRE 
PREVENTION BUREAU SHALL NOT BE CONSTRUED AS APPROVAL FOR THE 
INSTALLATION OF THE REQUIRED FIRE HYDRANT (S) AND/OR WATER SYSTEM. 
 

File: Fire Flow Letter       City of Moreno Valley 
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FINANCE AND MANAGEMENT SERVICES DEPARTMENT 
 
Moreno Valley Utility 
 
The following items are Moreno Valley Utility’s Conditions of Approval for project PA15-
0037, 0038, 0039, 0040 & P15-087; this project shall be completed at no cost to any 
Government Agency.  All questions regarding Moreno Valley Utility’s Conditions 
including but not limited to, intent, requests for change/modification, variance and/or 
request for extension of time shall be sought from Moreno Valley Utility (the Electric 
Utility Division) of the Finance and Management Services Department 951.413.3500, 
mvuengineering@moval.org.  The applicant is fully responsible for communicating with 
Moreno Valley Utility staff regarding their conditions.  
 

 PRIOR TO ENERGIZING MVU ELECTRIC UTILITY SYSTEM AND CERTIFICATE OF 
OCCUPANCY 
 
MVU-1 (R) This project requires the installation of electric distribution facilities.  A non-

exclusive easement shall be provided to Moreno Valley Utility and shall 
include the rights of ingress and egress for the purpose of operation, 
maintenance, facility repair, and meter reading. 

 
MVU-2 (BP) City of Moreno Valley Municipal Utility Service – Electrical 

Distribution:  Prior to constructing the MVU Electric Utility System, the 
developer shall submit a detailed engineering plan showing design, location 
and schematics for the utility system to be approved by the City Engineer.  In 
accordance with Government Code Section 66462, the Developer shall 
execute an agreement with the City providing for the installation, construction, 
improvement and dedication of the utility system following recordation of final 
map and concurrent with trenching operations and other subdivision 
improvements so long as said agreement incorporates the approved 
engineering plan and provides financial security to guarantee completion and 
dedication of the utility system. 

 
The Developer shall coordinate and receive approval from the City Engineer 
to install, construct, improve, and dedicate to the City, or the City’s designee, 
all utility infrastructure (including but not limited to conduit, equipment, vaults, 
ducts, wires, switches, conductors, transformers, and “bring-up” facilities 
including electrical capacity to serve the identified development and other 
adjoining/abutting/ or benefiting projects as determined by Moreno Valley 
Utility) – collectively referred to as “utility system” (to and through the 
development), along with any appurtenant real property easements, as 
determined by the City Engineer to be necessary for the distribution and /or 
delivery of any and all “utility services” to each lot and unit within the Tentative 
Map.  For purposes of this condition, “utility services” shall mean electric, 
cable television, telecommunication (including video, voice, and data) and 
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other similar services designated by the City Engineer.  “Utility services” shall 
not include sewer, water, and natural gas services, which are addressed by 
other conditions of approval.   

 
The City, or the City’s designee, shall utilize dedicated utility facilities to ensure 
safe, reliable, sustainable and cost effective delivery of utility services and 
maintain the integrity of streets and other public infrastructure. Developer 
shall, at developer's sole expense, install or cause the installation of such 
interconnection facilities as may be necessary to connect the electrical 
distribution infrastructure within the project to the Moreno Valley Utility owned 
and controlled electric distribution system. 

 
MVU-3 For all new projects, existing Moreno Valley Utility electrical infrastructure shall 

be preserved in place. The developer will be responsible, at developer 
expense, for any and all costs associated with the relocation of any of Moreno 
Valley Utility’s underground electrical distribution facilities, as determined by 
Moreno Valley Utility, which may be in conflict with any developer planned 
construction on the project site.   
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POLICE DEPARTMENT 

 
Standard Conditions 
 
PD1.  Prior to the start of any construction, temporary security fencing shall be erected. 

The fencing shall be a minimum of six (6) feet high with locking, gated access 
and shall remain through the duration of construction.  Security fencing is 
required if there is:  construction, unsecured structures, unenclosed storage of 
materials and/or equipment, and/or the condition of the site constitutes a public 
hazard as determined by the Public Works Department.  If security fencing is 
required, it shall remain in place until the project is completed or the above 
conditions no longer exist.  (DC 9.08.080) 

 
PD2. (GP) Prior to the issuance of grading permits, a temporary project identification 

sign shall be erected on the site in a secure and visible manner.  The sign shall 
be conspicuously posted at the site and remain in place until occupancy of the 
project.  The sign shall include the following: 

 
a. The name (if applicable) and address of the development. 

 
b. The developer’s name, address, and a 24-hour emergency telephone 

number.  (DC 9.08.080) 
 
PD3. (CO)  Prior to the issuance of a Certificate of Occupancy, an Emergency Contact 

information Form for the project shall be completed at the permit counter of the 
Community and Economic Development Department - Building Division for 
routing to the Police Department.  (DC 9.08.080) 

 
PD4.  Addresses needs to be in plain view visible from the street and visible at night.  It 

needs to have a backlight, so the address will reflect at night or a lighted address 
will be sufficient. 
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PARKS AND COMMUNITY SERVICES DEPARTMENT 
 
The following items are Parks and Community Services Department Conditions of 
Approval for TTM 37001.  This project shall be completed at no cost to any Government 
Agency.  All questions regarding Parks and Community Services Department 
Conditions including but not limited to, intent, requests for change/modification, variance 
and/or request for extension of time shall be sought from the Parks and Community 
Services Department 951.413.3280.  The applicant is fully responsible for 
communicating with the Parks and Community Services Department regarding 
comments provided. 
 
SPECIFIC CONDITIONS:   
 
PCS-1: 

A. City multi-use trails are required for this development, per the Master Plan of 
Trails.  All City trails shall be located on HOA owned lettered lots, with an 
easement to the Moreno Valley Community Services District for trail purposes.  
Vertical utilities or access cabinets shall not be located in the trail easement. Trail 
locations on the master plan are approximate and some deviations may be 
approved. However, trails must be accessible to future trails shown on the City’s 
Master Plan of Trails.  Any trail that deviates from the master plan shall be 
presented to the Recreation Trails Board for review/discussion. Changes to the 
City’s Master Plan of Trails require an amendment to the General Plan.  The 
applicant is responsible for any associated costs in preparing the General Plan 
Amendment. 

B. Minimum City trail locations are: north side of Ironwood Street; west side of 
Oliver Street; south side of Juniper Street alignment or northern side of the 
property, connecting to the future trail perpendicular north.   Fire access may be 
required along the Juniper Street aligned trail.  Please see Fire Prevention for 
details.  Fire access requires a flat clear width of 20’ – 24’. All access points to 
this section of fire access/trail shall meet the minimum fire code.  

C. Multi-use trail sections shall not span across street cul-de-sacs.  11’ trails 
sections at these locations shall be off the street.  Applicable City Standard Plans 
shall be utilized for all trails, access areas, and specifications. 

D. Feeder trails are required in this development.  Feeder trails shall be HOA owned 
and maintained.  See the Planning Division for full details. 

E. Applicant shall only utilize authorized City Standard Plans for trail design.  
Alternate design types shall be approved by Parks and Community Services.  
Unauthorized modification of City Standard Plans is prohibited. 

 
PCS-2: Trail construction shall commence with street and sidewalk improvements.  Trail 

improvements shall be completed and accepted prior to the issuance of the 
126th building permit of the 181 total units. 
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STANDARD CONDITIONS:   
 
 
PCS-SC-1 A restriction shall be placed on lots that back up to City/CSD owned or 

maintained parks, trails, bikeways, and landscaped areas, preventing 
openings or gates accessing the City/CSD owned or maintained property. 
This shall be documented through Covenants, Conditions, and Restrictions 
(CC&R’s). A copy of the CC&R’s with this restriction noted shall be 
submitted and approved by the Director of Parks and Community Services 
or his/her designee, prior to the recordation of the Final Map. 
 

PCS-SC-2 Within the improvements for PCS, the applicant shall show all existing and 
planned easements on all maps and plans. Easements on City/CSD owned 
or maintained parks, trails, bikeways, and landscape shall be identified on 
each of these plans with the instrument number of the recorded easement.  
  

PCS-SC-3 The following plans require PCS written approval: Tentative tract/parcel 
maps; rough grading plans (including all Delta changes); Final Map; precise 
grading plans; street improvement plans; traffic signal plans; fence and wall 
plans; landscape plans for areas adjacent to bikeways; trail improvement 
plans.  PCS will not approve any permits without review and approval of the 
above items.  
 

PCS-SC-4 Prior to recordation of the Final Map, the applicant shall post security to 
guarantee construction or modification of parks, trails and/or bikeways for 
the City/CSD.  Copies of said documentation shall be provided to PCS, prior 
to the approval of the Final Map. 
 

PCS-SC-5 Detailed final plans (mylars, PDF, and AutoCAD file on a DVD-R) for parks, 
trails/bikeways, fencing, and adjoining landscaped areas shall be submitted 
to and approved by the Director of Parks and Community Services, or 
his/her designee, prior to the issuance of any building permits. All plans are 
to include a profile showing grade changes.  
 

PCS-SC-6 Applicable plan check and inspection fees shall be paid, per the approved 
City fee schedule.  

 
 
GENERAL CONDITIONS: 
 
PCS-GC-1 This project may be required to supply a funding source for the continued 

maintenance, enhancement, and or retrofit of neighborhood parks, open 
spaces, linear parks, and/or trails systems.  This can be achieved through 
annexing into Community Facilities District No. 1 (Park 
Maintenance).  Please contact the Special Districts Division at 951.413.3480 
or specialdistricts@moval.org to complete the annexation process. 
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PCS-GC-2 The parcel(s) associated with this project have been incorporated into the 

Moreno Valley Community Services District Zone A (Parks and Community 
Services).  All assessable parcels therein shall be subject to the annual Zone 
‘A’ charge for operations and capital improvements.  Proof of such shall be 
supplied to Parks and Community Services upon Final Map and at Building 
Permits. 
 

PCS-GC-3  This project is subject to current Development Impact Fees, at time of 
building permit issuance.  
 

PCS-GC-4  This project is subject to current Quimby Fees, at time of building permit 
issuance. 
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Ironwood Village Design Guidelines:  
Tentative Tract 31007 

Project Location    

The location of the Ironwood Village Tentative Tract Number 31007 (TTM 31007) is 

North of Ironwood Avenue, East of Nason Street, West of Oliver Street and the 

northern boundary is just north of the proposed Juniper Avenue alignment in the 

City of Moreno Valley, California. Please refer to Figure 1-1 Site Location. 

Purpose 
The purpose of the Ironwood Village TTM 31007 Design Guidelines (site 

development regulations) is to provide cohesive design throughout the Ironwood 

Village project. Creating a diversity of housing choices not available with a 

standard tract map, the project will encourage a range of housing alternatives 

with a variety of lot sizes intermixed with trails, a park, trail head, open space 

areas and water quality features. The design guidelines will require a quality mix 

of products, while creating walkable neighborhood with access to trails and 

other outdoor recreation / open space opportunities. The Ironwood Village project 

will conserve the northwestern hillside areas and will not be building on that 

portion of the site. The project is designed to respect the existing topography, 

maintain rock outcroppings where feasible and provide a transition into the 

hillside areas. The Design Guidelines provide the development standards, 

architecture, and landscaping standards necessary to create this unique housing 

project within the City of Moreno Valley.  The Ironwood Village project will 

provide a buffer with the appropriate use of natural open space, landscaping, 

trails, right-of-ways and fire access creating a pleasing visual transition between 

the existing rural residential uses.  While providing for a suburban life-style in a 

cohesively planned community with amenities not commonly found in typical 

subdivisions. The proposed Ironwood Village anticipates one hundred eighty-one 

(181) units on approximately thirty-eight and one half (38.5) acres, along with 

approximately twenty-nine point three (29.3) acres of open space and basin areas, 

and an additional ten point six (10.6) acres of natural open space (i.e. hillsides 

and rock outcroppings) with a mix of lot sizes range from ten thousand (10,000) 

square feet minimum down to seven thousand two hundred (7,200) square feet 

minimum lot sizes. 
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Theme   
The theme for Ironwood Village will be typical traditional California styles of 

architecture (i.e. Monterey, Spanish Colonial, Santa Barbara, Napa, & Tuscan.) 

The theme is broad enough to allow for a diversity of architectural and landscape 

details, elements and styles to create a cohesive but, unique residential 

community.  The architecture and overall project theme allows for varied 

streetscapes, while keeping a consistent and welcoming community atmosphere 

that will be inviting and comfortable for the residents and visitors alike. 

 

1. Site Planning and Design 
The following section includes the Ironwood Village development standards 

that encourages innovative housing development, with a diversity of housing 

choices, not typically found in a standard housing tract. To ensure that the 

neighborhoods are interesting and varied in appearance, at least one (1) 

single-story design is required. The addition of a single-story elements  help 

to create a mix of not only architectural styles but, an array of building 

heights and building articulation avoiding the creation of a monotonous 

streetscape. The project is designed to respect the existing topography and 

provide a transition to the steeper hillside areas, within and adjacent to the 

project site. Please refer to Figure 1- 2 Land Use Plan. 
 
    
a. Setbacks 

Table 1-1 lists the development standards required for development 

within the Ironwood Village project area. 
 

TABLE 1-1 

Summary of Setback Requirements 
Minimum Lot Size (sq. ft. net area) 10,000 sf (R3) 7,200 sf (R5) 
Minimum Lot Width 90' 70' 
Minimum Lot width Cul-De-Sac / Knuckle 
Frontage 50' 50' 

Minimum Lot Depth 100' 100' 
Typical House Width     

Front Setbacks 
Minimum Typical  Front yard setback 25' 20' 
Minimum Front Facing Garage 25' 20' 
Minimum Swing-in Garage 16' 16' 
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Rear Setbacks 
Minimum Rear 30' 15' 

Side Setbacks 
Minimum  Interior Side Yard *combined 20' **combined 15' 
Minimum Street Side yard 15' 15' 

Maximum Building Height 
Dwelling Unit Maximum two stories 35' 35' 
Accessory Structures 35' 35' 

Miscellaneous 
Maximum Lot Coverage 50% 50% 
Minimum Dwelling Size, (sq. ft.) 1,250 sf 1,250 sf 
Minimum Distance Between buildings 10' 10' 

   * Combined interior side yard setbacks of 20' shall be provided with a minimum of 5' on 
one side. 
** Combined interior side yard setbacks of 15' shall be provided with a minimum of 5' on 
one side. 

 

All of the setbacks are minimums unless noted as otherwise and shall be 

measured from the property line. 

Side yard setbacks shall have a minimum of five feet (5’) of flat usable pad area 

in all conditions as measured to the center of any wall or fence, or top of slope, or 

toe of slope. 

Vary front setbacks up to five feet (5’) to the extent flat useable pad depths 

exceed one-hundred ten feet (110’) (at their narrowest point) when possible. 

Where feasible, center the house within the buildable pad width to maximize 

separation between adjacent houses. 

Maximum lot coverage including garage shall be fifty percent (50%.) 

Side-on garages are one of the optional architectural design elements that can 

increase the architectural variation, enhancing the project’s overall visual appeal. 
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Figure 1- 3    10,000 sf building footprint (R3)
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Figure 1- 4  7,200 sf building footprint (R5) 
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b. Plotting Requirements   
A mix of dwelling unit sizes, floor plans, and elevations shall be provided 

(Refer to Section 3 Architectural Style). 

 

To create a varied and unique streetscape, neither the same floor plan nor 

the same elevation style shall be plotted next to or directly across the 

street from itself. “Directly across the street” is defined as more than one 

half (½) of the narrower lot overlapping the wider lot across the street 

from the lot in question.  

 Repetitive patterns of garage placement shall be avoided when 

possible. 

 Unless street slope prevents otherwise, a left or right side on garage 

may not be plotted more than three (3) times in a row. 

 Corner lots shall incorporate single-story elements into their design 

to minimize visual impacts. 

 
 

2. Architectural Design   
The Ironwood Village Architectural Design Guidelines are envisioned as just 

that “guidelines”; they are intentionally created to allow ultimate flexibility to 

the builder and are purely illustrative in character for the final buildout. The 

guidelines provide the builder with a palette of options of design features and 

elements to be mixed and matched to create a comprehensive project that has 

one personality throughout, although is not boring or repetitive. The actual 

detailed architectural design elements and details that will be used within the 

Ironwood Village community will be decided at time of buildout by the builder 

with approval by the City of Moreno Valley. 

 
 
a. Design Principals   

While these design guidelines suggest architectural styles, the styles 

utilized should be authentic and distinct. Traditional styles tend to have 

defining features that should be consistently implemented throughout the 

Ironwood Village development. These guidelines allow for updated styles 

as long as the defining features can be identified and applied to the floor 

plans. 
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Architectural styles should be dictated by the massing of the floor plans 

and a certain style should not be forced upon every floor plan. By 

emphasizing authentic styles, these guidelines discourage similarity and 

uniformity of residential buildings. The street scene should be diverse as 

to form, massing, features, windows, front doors, garage doors, materials 

and colors. 

 

As appropriate resource efficiency should influence architectural styles. 

The concept of resource efficiency includes reduction of wasteful elements 

in the design and construction of the house as well as conservation of 

energy, natural resources and water during occupancy of the home. 
 
 

b. Form and Massing  
Building mass and scale are key design elements that affect how a 

structure and the immediate surrounding areas are perceived. Controlling 

the mass of a building through design articulation of the building facades, 

attention to rooflines and variation in vertical and horizontal planes 

reduces the visual mass of a building. Building massing should be varied 

to provide interesting form, proportion and scale. Monolithic forms are 

discouraged; massing variety should be three dimensional. The perception 

of a buildings massing may be altered through the use of landscaping as 

well as the use of light and shadows.  

 

Figure 2- 1    Varied Massing Diagram

 
 

The Varied Massing Diagram is for illustrative purposes only, the floor 

plans and mix of two (2) and three (3) car garages may vary. 

 

Design details should be included on the rear and sides of homes, creating 

four (4) sided architecture. Neighborhood housing should be arranged to 
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create a varied appearance of building heights, articulation and setbacks 

for a comprehensive and integrated street scene. 

 

Special design features (i.e. recessed entry ways, covered front porches, 

window and door articulation, variety of masonry accents, balcony’s, 

courtyards, extended overhangs and varied building setbacks) are 

expected. General massing should vary perceptibly among the distinct 

floor plans. Together with variable setbacks, massing variation will create 

visual diversity along neighborhood streets. 

 

 Every side of a two-story house must have at least one plane break 

“offset” at the first and/or second story in order to avoid 

monolithic elevations. A plane break must be at least two feet (2’). 

 Three (3) sides of a single-story floor plan must have at least one (1) 

plane break “offset”. A plane break must be at least two feet (2’). 

 The floor area of a second story, including the stairs, may not 

exceed eighty percent (80%) of the floor area of the first story 

including the garage and any porch areas. 

 Shadow patterns created by architectural details such as overhangs, 

projections and recesses of stories, balconies, reveals and/or 

awnings are encouraged, adding interest and aiding in climate 

control. 

 

Figure 2-2     Example of Offsets 

 

 

 

 

 
 
 
 
 
 
 
 
The Example Offsets are for illustrative purposes only, the floor plans and 

actual offsets may vary. 
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c. Roofs  
Rows of homes backing onto a hillside are perceived by their contrast 

against the hillside area. The prevailing impact is the shape of the house 

and roofline. The house mass shall be varied to minimize the visual 

impact of similar housing silhouettes and similar ridge heights. This can 

be achieved by using a variety of roof structure designs such as; front-to-

rear, side-to-side, gables and hipped roofs and/or by the introduction of 

single-story elements. 

 Roof pitches should vary according to the architectural style. 

Primary roof pitches may be three to twelve (3:12), four to twelve 

(4:12), five to twelve (5:12) or six to twelve (6:12) (for solar panel 

efficiency). Secondary roof pitches can vary from primary roof 

pitches but only if such variation is consistent with the architectural 

style. 

 To the extent they are consistent with an architectural style; hipped 

roofs are encouraged in order to accommodate solar panels and to 

cast shade over windows. 

 Simplified rooflines are encouraged in order to accommodate 

integrated solar panels. Provide large enough unbroken roof planes 

to be sufficient to meet the state code for “solar zones.” 

 Eave depths should vary according to the architectural style and 

may range in depth from twelve to twenty-four inches (12 – 24”). 

 Porches and balconies are encouraged when consistent with the 

architectural style of the house. The minimum porch depth shall be 

five feet (5’) to edge of the porch. 

Figure 2-3     Varied roof examples 

 

The variety of roof examples shown may be utilized for both single-story 

and two-story floor plans. These roof types are found within the 

architectural styles to be used within the Ironwood Village community. 
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d. Garage Orientation / Location and Design  
The visual impact of three-car garages should be reduced wherever 

feasible. Although not necessarily depicted on the architectural elevations 

(see Section 3 Architectural Styles), the builder(s) of Ironwood Village will 

pay attention to the design, placement, and orientation of garages. 

Depending on the lot size, this can be achieved in a number of ways 

including but not limited to the following: 

 Garage setback greater than the front of the house. 

 Side-on a side-on garage shall have a minimum back-up area of 

twenty-eight feet (28’). (Side-on garages are one of the optional 

architectural design elements that can increase the architectural variation, 

enhancing the project’s overall visual appeal.) 

 Porte-cochere architectural element (covered parking area). 

 Tandem garages allow for parking a boat or two vehicles (one 

behind the other) inside “one stall” of the garage that is twice the 

depth. 

 Garage door details shall vary in manner that is consistent with the 

architectural style. 

 Garage door windows are standard. 

 Front-facing garages shall not be wider than sixty-five percent 

(65%) of the house width. 

 Exclusive use of three-car front-facing garages in all floor plans is 

not permitted. Three-car front-facing garages may only be utilized 

if a single garage door is offset from the double garage door. 

 
e. Architectural Elements  

Architectural styles for Ironwood Village should be chosen in part as an 

opportunity to introduce a variety of exterior accent details and materials 

(i.e. brick, wood siding, masonry, metal, pre-cast concrete, timber, stucco 

or ceramic tile). 

 Color schemes should be simple, attractive and consistent with the 

architectural style. 

 Front door details shall vary according to architectural style. 

 Feature window shapes shall vary according to architectural style. 

 Acceptable roof materials include concrete tiles, and metal but 

exclude composition shingles and should be consistent with the 

architectural style of the building. 
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 Chimneys, which may cast shadows over solar panels, are optional 

and should be consistent with the architectural style. 

 A minimum of two (2) photosensitive carriage lights per house are 

required and the style should vary according to architectural style. 

 Shutters are not required; but to the extent they are used, shutter 

sizes should be proportional to the window and shutter styles 

should vary in accordance with the architectural style. 

 Trim details from the front elevation should be applied to the sides 

and rear elevations of the house for continuity and vary in 

accordance with the architectural style. 
 

f. Mechanical Equipment   
All mechanical equipment for individual dwelling units (i.e. air 

conditioners, heating, cooling and ventilation equipment and/or all other 

such equipment) will not be roof mounted and shall be screened from 

surrounding properties and streets (by using screening, privacy 

fencing/walls and/or landscaping) and shall not be located in the front 

yard or street side yard outside of building setbacks. 

 

Architectural Style 

Architecture within Ironwood Village reflects the diversity of architectural 

styles found throughout California. The architectural elements and details 

provided within this Design Guidelines document are guidelines, not 

required details and/or elements. The implementation of modern 

interpretations of the historical architectural styles are allowed as 

appropriate. 

 
The Architectural styles and the design elements shown in this document are 

purely for illustrative purposes and the actual product may vary. It is 

required that the chosen architectural styles be utilized and the elevations are 

identifiable and the street scene is varied. Generic box architecture that has an 

unidentifiable style or detailing is not permitted. The actual detailed 

architectural designs and details that will be used within the Ironwood Village 

community will be decided at time of buildout by the builder with approval 

by the City of Moreno Valley. 
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Figure 3-1     Monterey Style 
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Figure 3-2     Spanish Colonial Style        
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Figure 3-3     Santa Barbara Style      
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Figure 3-4     Napa Style  
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Figure 3-5     Tuscan Style  
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a. Variation Requirements   
The variation requirements below have been determined by fixing the 

maximum average frequency of a given house at two (2) times per 

development. The frequency equals the number of lots in a planning area 

divided by the number of required house footprint combinations. These 

variation requirements, along with the mix requirements, will help to 

ensure development of an architecturally diverse community. 

 

Table 2-1 Summary of Variation Requirements 

Summary of Footprint Variation Requirements 

Number of Lots Minimum Footprints Minimum Elevation Footprints 
181 6 6 

   
Note: These minimum Footprints are per the City of Moreno Valley Municipal Code 
9.16.130 (Table 9.16.130B) 

 

If the project is split into two or more planning areas, Table 2-1 Summary 

of variation requirements for the revised number of lots will meet or 

exceed the City of Moreno Valley Municipal Code Section 9.16.130 Table B 

which applies to all projects within the City of Moreno Valley. 

 

The table should be regarded as a minimum, reverse versions of each floor 

plan must be provided. 

 

To minimize visual impact, corner residential structures shall be single- 

story or if two-story, shall incorporate single-story elements into the 

design. The short and low side of the home should be sited fronting the 

street corner. 

 
 
b. Mix Requirements   
A single floor plan may not be plotted with less than fifteen percent (15%) 

or more than a twenty-five percent (25%) frequency, unless otherwise 

directed to do so by City of Moreno Valley staff. 
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c. Colors and Materials   
A range colors and textures of building materials are required to lend to 

the appearance of a varied street scene. The use of appropriate building 

materials and colors helps to maintain a specific architectural style, as well 

as providing a diverse neighborhood design. Material breaks, transitions 

and terminations should produce clear definitions of separation while 

maintaining a defined color and/or materials theme. This is important 

when transitioning from stucco and/or siding to masonry veneers. Colors 

and materials should visually blend with the hillsides. The actual colors 

and materials to be used within the Ironwood Village community will be 

decided at time of buildout by the builder with approval by the City of 

Moreno Valley. 

 
 

3. Landscape Design   
The conceptual landscape and planting design provides the identity to the 

Ironwood Village community that at time of buildout the builder shall comply 

with the City of Moreno Valley’s Landscape and Irrigation Standards Section 

9.17.030 of the Municipal Code. The plant palette for Ironwood Village will be 

appropriate to the project’s climate. The landscaping shall be where 

appropriate drought tolerant/native vegetation and utilize water-conserving 

equipment including the installation of bubblers, drip systems, low volume 

sprays and/or smart irrigation controls when feasible.  

 

Landscaping shall consist predominately of plant materials that include water 

efficient “drought tolerant”, and/or native plants. The landscape areas shall 

be designed to promote water retention and allow runoff from impervious 

surfaces to permeable areas. Hardscape areas are recommended to be 

constructed with pervious surfaces where feasible to reduce run off and allow 

water percolation.  

 

The landscape plan incorporates the water retention/detention/ water 

quality basins as well as the hillside areas that are to be conserved and the 

fuel modification areas as shown on TTM 37001. Project open space, fuel 

modification area, interior streets, interior trails and park will be maintained 

by the Ironwood Village Home Owners Association (HOA.) In addition, there 

are exterior multi-use trails along the roadways adjacent to the project, and a 

trail head (located in the southeast corner of the project at Ironwood Avenue and 
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Oliver Street) connecting to future City of Moreno Valley Proposed off-site 

trails; these will be maintained by the City of Moreno Valley. The drainages 

will be maintained by the City of Moreno Valley, however the water basins 

will be maintained by the Ironwood Village HOA (landscaping) . Please refer 

to Figure 4-1 Maintenance Responsibility. The actual detailed landscape 

design and placement that will be used within the Ironwood Village 

community will be decided at time of buildout by the builder with approval 

by the City of Moreno Valley. 

 
 
a. Community Landscape, Walls and Fencing   

All of the Ironwood Village’s community areas will be landscaped as 

appropriate per City of Moreno Valley’s Landscape and Irrigation 

Standards Section 9.17.030 of the Municipal Code. The landscape will 

provide a cohesive appearance to the community and aid in the transition 

to and from adjacent areas. The visible Ironwood Village perimeter walls 

include a six feet (6’) high block wall with pilasters and concrete block cap. 

Neighborhood walls will be six feet (6’) high concrete masonry walls and 

vinyl privacy fencing in tan or white for residential privacy are to be a five 

feet six inches (5’ 6”) high, made with 6” vinyl tongue and groove with 7” 

top and bottom vinyl rails. Adjacent to the multi-use trails, a five feet (5’) 

high, in tan or white three rail vinyl fence or  a Three (3) Cable and Post 

fencing along the trails should be minimized, unless needed when out of 

“public view”.  Therefore, a trail may have no fence or a Three (3) cable 

and post fence, along the hilly trail sections if necessary the two trail 

fencing types are to be per City of Moreno Valley standards will define the 

trail areas. Top of slopes in the rear yards, a six feet (6’) high view wall 

will be built; a low wall with tubular steel fencing on top will be provided. 

Tubular steel fencing will also be provided adjacent to water quality 

basins and the park per City of Moreno Valley standards. There will be an 

Entry monument located at the project entry into the project from 

Ironwood Avenue. In addition, there will be secondary entry monument 

at the Nason Street entry road and the Oliver Street entry road.  Please 

refer to Figure 4- 2 Preliminary Wall/Fence Plan & Figure 4-4 Trails and 

Open Space Plan. 
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The walls and fencing shall meet the following requirements as shown on 

Figure 4- 2 Preliminary Walls and Fence Plan.  All of the public walls and 

fencing will be maintained by the Ironwood Village HOA. However, 

individual residential lot walls/ fences will be maintained by the 

homeowner. The Wall and Fence materials and colors will be decided at 

time of buildout by the builder with approval from the City of Moreno 

Valley. 

 
Block Community Walls (Perimeter Wall & Neighborhood Wall)  

 Block walls will be block or an approved alternative. This includes 

perimeter walls and private areas. 

 Colored concrete caps at wall and pilaster tops shall match the 

color of the masonry. 

 Perimeter wall pilasters will match the block material and color. 

 Retaining walls will match the block wall conditions. 

 Perimeter & neighborhood walls should have two feet (2’) wide 

square block pilasters which match the wall, with a two inch (2”) 

cap block. 

 Perimeter walls should be four inches by six inches by sixteen 

inches (6”x 8”x 16”) stucco over regular CMU or  split face CMU. 

 Perimeter walls should have six inches by eight inches by sixteen 

inches (6”x 8”x 16”) split face CMU along the top edge of the wall. 

 Perimeter walls should have fourteen inches (14”) Concrete Cap on 

top of the wall. 

 Neighborhood walls should be four inches by eight inches by 

sixteen inches (4”x 8”x 16”) regular CMU. 

 Entry Monuments with the Ironwood Village logo will be placed 

within the Ironwood Avenue, Nason Street and Oliver Street 

entrance road landscape setback areas. (Exact design has not been 

determined at this time and will be determined at time of buildout by the 

builder and approved by the City of Moreno Valley.) 

 Please refer to Figure 4—3 Wall/Fence Details. 

 

Rear Fencing on Slopes (View Wall) 
 The “View Wall” low block wall twenty-four inches (24”) high 

lower wall will match the community block wall, with tubular steel 

fencing placed on top of the lower block wall. 
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 The view walls will be made with tubular steel fencing materials.  

 View walls should have one and one-half inches (1 ½ “) square 

tubular steel tubing, top and bottom rails.  

 View walls should have one inch (1”) square steel tubing pickets set 

four and one-half inches (4 ½ “) on-center spacing.  

 View   walls should have two feet (2’) wide square block pilasters 

which match the wall, with a two inch (2”) cap block. 

 View walls should be stucco over or  split face CMU block six 

inches by eight inches by sixteen inches (6”x 8”x 16”) regular CMU. 

 View walls should have four inch (4”) square tubular steel posts at 

property line corners, with a Newel Post Ball on top. 

 View walls should be along the back of the lots, that back onto 

open space or other lots that back to open space areas but, not 

along trails. 

 Please refer to Figure 4—3 Wall/Fence Details. 

 

Interior Fencing (Privacy Fence) 
 Interior privacy fencing will be tan or white vinyl for both interior 

property lines and fence return conditions. 

 Interior fencing heights will vary but no lower than five feet six 

inches (5’ 6”) high. 

 Privacy fencing should have five inches by five inches (5” x 5”) 

Vinyl Post. 

 Privacy fencing should have a domed cap on top of the post. 

 Privacy fencing should have six inch (6”) wide tongue and groove 

Vinyl or fencing that simulates tongue and groove. 

 Privacy fencing should have two inches by seven inches (2” x 7”) 

Top and Bottom vinyl rails. 

 Vinyl privacy fencing will be tan or white. 

 Gates will be constructed to match the tan or white interior vinyl 

privacy fence. 

 Please refer to Figure 4—3 Wall/Fence Details. 

 

Trail Fencing (3 Rail Fence) 
 Trail fencing will be per City of Moreno Valley standards. 

 Vinyl Ribbed Rails in tan or white. 

 Five inches by five inches (5”x 5”) Vinyl Posts in tan or white. 
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 Posts will be topped with post caps that match the vinyl posts in 

tan or white. 

 Three rail fencing should have one and one-half inches by five and 

one-half inches (1 ½  x 5 ½ “) vinyl ribbed rails, spaced eleven 

inches to twelve and one-half inches (11” – 12 ½ “) apart. 

 Please refer to Figure 4—3 Wall/Fence Details. 

 

Trail Fencing (3 Cable & Post Fence) 
 Trail fencing will be per City of Moreno Valley Standard MVGF-

616-0. 

 Galvanized Posts, Cable and Hardware. 

 Posts 2” Standard Galvanized Post. 

 Cable 1/4” Galvanized Cable. 

 Posts will be topped with post caps that are driven fit. 

 5/16” Turnbuckle with 4 - ½ “ adjustment and 2 - ¼” Cable Clamps 

per end 

 Three cable and post fencing should have cable spaced twelve 

inches (12”) apart. 

 Please refer to Figure 4—3 Wall/Fence Details. 

 

Basin / Open Space Fencing (View Fence) 
 The view fencing will be made with tubular steel fencing materials.  

 View Fencing should have one and one-half inches (1 ½ “) square 

tubular steel tubing, top and bottom rails.  

 View fencing should have five-eight inches (5/8”) square steel 

tubing pickets set four and one-half inches (4 ½ “) on-center 

spacing.  

 View   fencing should have one and one-half inches (1 ½ “) square 

tubular steel posts set six feet (6’) on-center maximum spacing. 

 View fencing should have four inch (4”) square tubular steel posts 

at property line corners, with a Newel Post Ball on top. 

 View fencing should also be around the basins and other open 

space areas. 

  Please refer to Figure 4—3 Wall/Fence Details. 

 

 

 

1.aa

Packet Pg. 739

A
tt

ac
h

m
en

t:
 E

xh
ib

it
 B

: 
Ir

o
n

w
o

o
d

 V
ill

ag
e 

D
es

ig
n

 G
u

id
el

in
es

 [
R

ev
is

io
n

 1
] 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Ironwood Village 

City of Moreno Valley / Design Guidelines Tract 37001 / January 2017 Page 29 

 

b. Fuel Modification Requirements  
On the north side of the Ironwood Village community are fuel modification 

zone areas. The removal and or preservation of plants/trees will be 

subject to review and approval by the City’s fuel management officer. 

Maintenance of the fuel modification zone will be the responsibility of the 

Ironwood Village HOA. The twenty to twenty-four feet (20’– 24’) wide fire 

access road and the multi-use trail that travels along the northern edge of 

the developed portion of the project, is built into the fuel modification 

zone for this project.  All landscaping within Ironwood Village shall comply 

with the City of Moreno Valley’s Landscape and Irrigation Standards 

Section 9.17.030 of the Municipal Code. 

 
c. Trails   

The multi-use trails interconnect the Ironwood Village project 

neighborhoods to the interior open spaces and park as well as to the 

future City of Moreno Valley’s off-site trails system. A Trail Head will be 

located at the southeast corner of the Ironwood Village at Oliver Street 

and Ironwood Avenue. The Trail Head will connect to the exterior trail 

system along Ironwood Avenue and Oliver Street which connects to the 

interior trail system as well as to the off-site trails. There will be “nodes of 

interest” located along the central trail that leads from north to south to 

and from the neighborhood park. The “nodes of interest” may be but not 

limited to the following: scenic views, exercise equipment, benches, dog 

stations, drinking fountains, trash/recycling containers and/or other 

items along the project’s trails. There are trail connections onto the central 

trail from trails leading off the adjacent cul-de-sacs. The central trail will 

have areas to rest and enjoy the outdoors within walking distance of 

home. In addition to the trails creating interconnectivity on site the project 

includes two (2) trail connections from Street “A” directly to Ironwood 

Avenue. These connections will provide view corridors from Ironwood 

Avenue into Ironwood Village as well as rest stops.  The combination of 

trails and fire access located to the rear of the houses on the northern 

portion of the development are to be a minimum of twenty-four feet (20’– 

24’) wide per City of Moreno Valley standards.   Please refer to Figure 4-4 

Trails and Open Space Plan. 
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Trails will provide connections through the central open space area and 

will branch off east and west along this north-south open space area, with 

additional trails connecting to neighborhood streets, and other trails. All 

the trails will loop throughout the Ironwood Village project and allows 

pedestrian connections to the park and the proposed City Trails north, 

east and west of the site. The trails will be built per City of Moreno Valley 

Standards. Please refer to Figure 4-4 Trails and Open Space Plan & Figure 

4-5 Conceptual Trails Section. 

 

i. Trail Head 

A Trail Head will be located within lot ”M”, adjacent to the corner 

of Oliver Street and Ironwood Avenue, parking will be on-street 

parking along Oliver Street. The Trail Head may include but is not 

limited to the following amenities:  bench seating, covered picnic 

area, trash/recycling receptacles, dog station, water fountain, 

hitching post, horse watering station and/or exercise equipment. 

The actual Trail Head amenities will be decided at time of buildout 

by the builder with approval from the City of Moreno Valley. 

Please refer to Figure 4—8 Conceptual Trail Head.   

 

ii. Ironwood Avenue Trail Connections 

There are two (2) Trail connections to Ironwood Avenue from 

Street “A” within the Ironwood Village project. The first trail 

connection is located between lots 13 & 14 and is a part of lot “K”, 

this trail will cross the water basin with a bridge and a pedestrian 

walkway. The design and materials of the bridge will be 

determined at time of buildout by the builder with approval from 

City of Moreno Valley.  The second trail connection is located 

between lots 5 & 6 and crosses between lot “K” and lot “M”.  The 

trail connections will be pedestrian walkways that will allow direct 

access from the project interior to the exterior trails along Ironwood 

Avenue. One of the trail connections bulbs/flares out on the 

Ironwood Avenue end of the connection, allowing room for 

enhanced landscaping and, seating areas and/or other amenities. 

Each of these trail connections may include but is not limited to the 

following amenities:  bench seating, trash/recycling receptacles, 

dog station, shade structure and/or water fountain. The actual 

Trail Connection amenities will be decided at time of buildout by 
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the builder with approval from the City of Moreno Valley. Please 

refer to Figure 4--9 Trails Connectivity and Figure 4-10 Ironwood 

Pedestrian Connections.   

 

All landscaping within Ironwood Village shall comply with the City of 

Moreno Valley’s Landscape and Irrigation Standards Section 9.17.030 of 

the Municipal Code.  

 
d. Hillside Nature Area  

The hillside nature / open space areas are to be left undeveloped or 

minimally developed on the northwest and northeastern areas along the 

northern most project boundaries as shown on TTM 31007. Please refer to 

Figure 4-4 Trails and Open Space Plan .These areas will be conserved as 

natural open space to help preserve the scenic views of the hillsides from 

the City of Moreno Valley. These areas will not be landscaped and/or 

watered the area will be maintained as is, unless otherwise required by 

the City of Moreno Valley. The hillside nature / open space areas creates a 

“natural” transition between the developed and undeveloped areas and, 

may include the fuel modification vegetation clearance zone and/or fire 

access/trail. The hillside areas will help to buffer and transition the project 

from the surrounding land uses to the proposed Ironwood Village 

community. Preserving the hillside areas for scenic and transitional 

reasons allows for some of the natural rock outcroppings as well as the 

existing off-site trails to remain intact.  

 
e. Open Space   

The Ironwood Village open space areas that are not to remain as natural 

vegetation will be planted as appropriate to the project’s climate. The 

landscaping shall be where appropriate drought tolerant or native plants 

and utilize water-conserving equipment including the installation of 

bubblers, drip systems, low volume sprays and/or smart irrigation 

controls when feasible. No detailed plant palettes have been proposed 

within this document due to the currently evolving nature of the water 

conservation measures in the State of California. All landscaping within 

Ironwood Village shall comply with the City of Moreno Valley’s Landscape 

and Irrigation Standards Section 9.17.030 of the Municipal Code.  
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Landscaping shall consist predominately of plant materials that include 

water efficient “drought tolerant” and native plants. Landscape areas shall 

be designed to promote water retention and allow runoff from impervious 

surfaces. Hardscape areas are recommended to be constructed with 

pervious surfaces where feasible to reduce run off and allow water 

percolation. Please refer to Figure 4-4 Trails and Open Space Plan. 

 
 

f. Park   
The Ironwood Village park is located centrally within to the project, 

allowing residents to walk to the park safely using the project wide inter-

looping trails system. The park may include but not limited to: bench 

seating, an open play area, Bocce ball courts, ½ court basketball, volleyball 

court, exercise equipment, picnic area and/or a tot lot “children’s play 

equipment”. The actual park amenities will be decided at time of buildout 

by the builder with approval from the City of Moreno Valley. Please refer 

to Figure 4--6 Conceptual Park Plan.   

 

The park areas will be planted as appropriate to the project’s climate. The 

landscaping shall be where appropriate drought tolerant and utilize 

water-conserving equipment including the installation of bubblers, drip 

systems, low volume sprays and/or smart irrigation controls when 

feasible. No detailed plant palettes have been proposed within this 

document due to the currently evolving nature of the water conservation 

measures in the State of California. All landscaping within Ironwood 

Village shall comply with the City of Moreno Valley’s Landscape and 

Irrigation Standards Section 9.17.030 of the Municipal Code.  

 

Landscaping shall consist predominately of plant materials that include 

water efficient “drought tolerant” native plants. Landscape areas shall be 

designed to promote water retention and allow runoff from impervious 

surfaces. Hardscape areas are recommended to be constructed with 

pervious surfaces where feasible to reduce run off and allow water 

percolation.   
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g. Basins 
The basins within Ironwood Village community are located along the 

southern edge of the project site. The basins will not only provide a 

necessary job for retaining water on-site to prevent run-off, they also 

provide a transition and visual buffer to the existing residences south of 

Ironwood Avenue. The basins make the transition softer and more 

visually appealing by having landscaping and open space, instead of 

walls and roof tops. The basins will be planted as appropriate to the 

project’s climate. The landscaping shall be where appropriate drought 

tolerant and utilize water-conserving equipment including the installation 

of bubblers, drip systems, low volume sprays and/or smart irrigation 

controls when feasible. No detailed plant palettes have been proposed 

within this document due to the currently evolving nature of the water 

conservation measures in the State of California. All landscaping within 

Ironwood Village shall comply with the City of Moreno Valley’s Landscape 

and Irrigation Standards Section 9.17.030 of the Municipal Code.  

 

Landscaping shall consist predominately of plant materials that include 

water efficient “drought tolerant” native plants. Landscape areas shall be 

designed to promote water retention and allow runoff from impervious 

surfaces. Hardscape areas are recommended to be constructed with 

pervious surfaces where feasible to reduce run off and allow water 

percolation. Please refer to Figure 4-- 7 Typical Basin Section. 
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Ironwood Village
Site Location Map

Figure 1-1
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Ironwood Village
Conceptual Land Use Plan

Figure 1-2
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Note: 
This is a preliminary 
Maintenance Responsibility 
Plan the final plan will be 
provided at time of 
construction and approved 
by the City of Moreno 
Valley.
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Ironwood Village
Maintenance Responsibility Plan

Figure 4-1
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Ironwood Village
Preliminary Wall / Fence Plan

Figure 4-2
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Ironwood Village
Conceptual Wall & Fencing

Figure 4-3Perimeter Wall

View Wall

Neighborhood Wall

6” x 8” x 16”
Split Face CMU

2’

14” 
Concrete Cap

Stucco Over
6” x 8” x 16” 

Regular CMU

2” 
Cap Block

1’  2 “

6’ 7’  2”

4” Square
Tubular Steel Post

2’

1  1/2 ” Square 
Tubular Steel Rail

2” 
Cap Block

1” Square
Tubular Steel  

Pickets

Stucco Over
6” x 8” x 16” 

Regular CMU

1’  2 “

4’ 7’  2”

2’

2’

6’

2” 
Cap Block

4” x 8” x 16” 
Regular CMU

Vinyl Privacy Fence

Vinyl 3-Rail Fence

7 “

4’  4” 5’  6”

11”
5’  3”

7 “

Domed
Cap 2” x 7” Top & Bottom 

Vinyl Rails 5” x 5”
Vinyl Post

6” Vinyl
Tongue &

Groove

11”

12 1/2”

Post
Cap5” x 5”

Vinyl Post

1 1/2” x 5 1/2 “
Or

2” x 6”
Vinyl Ribbed Rails

Color: Tan or White

Color: Tan or White

5’ 4” 5’  10”

4”

2 ”

1 1/2” 
Square Steel Tubing
Top & Bottom Rail

5/8”  Square
Steel Tubing Pickets

@4 1/2” OC

1 1/2”  Square
Steel Tubing Posts

@ 6’ OC Max.

4”  Square 
Steel Tubing

Posts @ PL corners

Newel Post
Ball

View Fence 3-Cable & Post Fence

4’  
 1’

         1’

 1’
         1’

Galvanized Post

1/4” Galvanized 
Cable

5/16” Turnbuckle
with 4 -1/2” Adjustment

1/4” Eye Bolts in 3/8” 
Drilled Holes, Peen Ends 

of Bolts 

Note: 3 Cable & Post: 
To Be Constructed Per 
City of Moreno Valley 
Standard MVGF-616-0 or 
Current Standard at Time 

Perimeter Wall
6” x 8” x 16”

Split Face CMU
2’

14” 
Concrete Cap

6” x 8” x 16” 
Split Face CMU

2” 
Cap Block

1’  2 “

6’ 7’  2”

View Wall
4” Square

Tubular Steel Post
2’

1  1/2 ” Square 
Tubular Steel Rail

2” 
Cap Block

1” Square
Tubular Steel  

Pickets

6” x 8” x 16” 
Split Face CMU

1’  2 “

4’ 7’  2”

2’

    
Note: Perimeter and View Walls - May be Split Face CMU, or Stucco over Regular CMU.

The Wall materials will be determined at time of contstruction with approval by the City of Moreno Valley.
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Ironwood Village
Trails and Open Space Plan

Figure 4-4
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Note: This is for Illustrative 
purposes, of the interior Trail 
Section for Ironwood Village  
the actual Trails may differ at 
time of construction with 
approval by the City of Moreno 
Valley.

8’ - 11’
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Ironwood Village
Conceptual Trail Section

Figure 4-5
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Note: This is a Conceuptual Park Plan for Ironwood Village  the 
actual Park may differ at time of construction with approval by the 
City of Moreno Valley.

The photos are samples of the
amenities that could be included
in the Park area. The actual 
design / style  and location 
of the amenities may change, other
amenities could be used in-lieu of 
those indicated in this exhibit.

Bike Rack

Covered
Picnic Table

Childrens
Play Area

BBQ & Picnic Area 1/2 Court Basketball

Volleyball Court

PARK

City of Moreno Valley / Design Guidelines Tract 37001 / January  2017

Ironwood Village
Conceptual Park Plan

Figure 4-6
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Ironwood Village
Trails and Basin Sections

Figure 4-7

Note: 
These are typical Sections for the trails and the basins 
the final plans will be provided at time of construction 
and approved by the City of Moreno Valley.
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Note: This is a conceptual Trail Head Plan for Ironwood Village  the actual Trail Head may differ at time of 
construction with approval by the City of Moreno Valley. 
Photo Samples are for Illustrative Purposes, the actual amenities  and locations may vary.
All parking for the Trail Head will be on-street parking along Oliver Street.

O
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 S

tr
ee

t

Bike Rack

Hitching Post & Picnic Area

Bench Seating

Drinking Fountain

Shaded Picnic Area

The photos are samples of the
amenities that could be included
in the Trail Head area. The actual 
design / style  and location 
of the amenities may change, other
amenities could be used in-lieu of 
those indicated in this exhibit.

TRAIL HEAD
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Ironwood Village
Conceptual Trail Head

Figure 4-8
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Ironwood Village
Trails Connectivity

Figure 4-9
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Note: These are conceptual amenities for the Ironwood Pedestrian Connections, the actual amenities may 
differ at time of construction with approval by the City of Moreno Valley. 
Photo Samples are for Illustrative Purposes, the actual amenities  and locations may vary.

Bike Rack Bench Seating Drinking Fountain

The photos are samples of the
amenities that could be included
at the Ironwood Pedestrian Connections.
The actual design / style  and location 
of the amenities may change, other
amenities could be used in-lieu of 
those indicated in this exhibit.

Dog Station
Trash/Recycling

 Containers

Ironwood Avenue

Street “A”

Pedestrian Bridge
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Ironwood Village
Ironwood Pedestrian Connections

Figure 4-10
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EXECUTIVE SUMMARY 

Short-Term Construction 

For regional emissions, the Project would not exceed the numerical thresholds of significance 
established by the South Coast Air Quality Management District (SCAQMD).  Thus a less than 
significant impact will occur. 

Additionally, emissions during construction activity will not exceed the SCAQMD’s localized 
significance threshold. Therefore, a less than significant impact would occur. 

Project construction-source emissions would not conflict with the applicable Air Quality 
Management Plan (AQMP).  

Established requirements addressing construction equipment operations, and construction 
material use, storage, and disposal requirements act to minimize odor impacts that may result 
from construction activities. Moreover, construction-source odor emissions would be 
temporary, short-term, and intermittent in nature and would not result in persistent impacts 
that would affect substantial numbers of people. Potential construction-source odor impacts 
are therefore considered less-than-significant. 

Long-Term Operational 

For regional emissions, the Project would not exceed the numerical thresholds of significance 
established by the SCAQMD. Thus a less than significant impact would occur for Project-related 
operational-source emissions without the application of mitigation measures.  

Project operational-source emissions would not result in or cause a significant localized air 
quality impact as discussed in the operational LSTs section of this report. The proposed Project 
would not result in a significant CO “hotspot” as a result of Project related traffic during 
ongoing operations, nor would the Project result in a significant adverse health impact as 
discussed in Section 3.8, thus a less than significant impact to sensitive receptors during 
operational activity is expected.   

Project operational-source emissions would not conflict with the AQMP.  

Substantial odor-generating sources include land uses such as agricultural activities, feedlots, 
wastewater treatment facilities, landfills or various heavy industrial uses. The Project does not 
propose any such uses or activities that would result in potentially significant operational-
source odor impacts.   Potential sources of operational odors generated by the Project would 
include disposal of miscellaneous residential refuse.  Moreover, SCAQMD Rule 402 acts to 
prevent occurrences of odor nuisances  (1) . Consistent with City requirements, all Project-
generated refuse would be stored in covered containers and removed at regular intervals in 
compliance with solid waste regulations. Potential operational-source odor impacts are 
therefore considered less-than-significant. 
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1 INTRODUCTION 

This report presents the results of the air quality impact analysis (AQIA) prepared by Urban 
Crossroads, Inc., for the Ironwood Residential Project (referred to as “Project”), which is located 
north of Ironwood Avenue, east of Nason Street, and west of Oliver Street in the City of 
Moreno Valley as shown on Exhibit 1-A. 

The purpose of this AQIA is to evaluate the potential impacts to air quality associated with 
construction and operation of the proposed Project, and recommend measures to mitigate 
impacts considered potentially significant in comparison to established regulatory thresholds. 

1.1 PROJECT OVERVIEW 

The Project is proposed to consist of 181 single family, detached residential dwelling units as 
shown on Exhibit 1-B.  For the purposes of this AQIA, it is assumed that the Project will be 
constructed and at full occupancy by 2020. 
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EXHIBIT 1-A:  LOCATION MAP 
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2 AIR QUALITY SETTING 

This section provides an overview of the existing air quality conditions in the Project area and 
region.  

2.1 SOUTH COAST AIR BASIN 

The Project site is located in the South Coast Air Basin (SCAB) within the jurisdiction of SCAQMD 
(2). The SCAQMD was created by the 1977 Lewis-Presley Air Quality Management Act, which 
merged four county air pollution control bodies into one regional district.  Under the Act, the 
SCAQMD is responsible for bringing air quality in areas under its jurisdiction into conformity 
with federal and state air quality standards.  As discussed above, the Project site is located 
within the South Coast Air Basin, a 6,745-square mile subregion of the SCAQMD, which includes 
portions of Los Angeles, Riverside, and San Bernardino Counties, and all of Orange County. The 
larger South Coast district boundary includes 10,743 square miles.  

The SCAB is bound by the Pacific Ocean to the west and the San Gabriel, San Bernardino, and 
San Jacinto Mountains to the north and east.  The Los Angeles County portion of the Mojave 
Desert Air Basin is bound by the San Gabriel Mountains to the south and west, the Los Angeles / 
Kern County border to the north, and the Los Angeles / San Bernardino County border to the 
east.  The Riverside County portion of the Salton Sea Air Basin is bound by the San Jacinto 
Mountains in the west and spans eastward up to the Palo Verde Valley.   

2.2 REGIONAL CLIMATE 

The regional climate has a substantial influence on air quality in the SCAB.  In addition, the 
temperature, wind, humidity, precipitation, and amount of sunshine influence the air quality. 

The annual average temperatures throughout the SCAB vary from the low to middle 60s 
(degrees Fahrenheit).  Due to a decreased marine influence, the eastern portion of the SCAB 
shows greater variability in average annual minimum and maximum temperatures.  January is 
the coldest month throughout the SCAB, with average minimum temperatures of 47°F in 
downtown Los Angeles and 36°F in San Bernardino.  All portions of the SCAB have recorded 
maximum temperatures above 100°F. 

Although the climate of the SCAB can be characterized as semi-arid, the air near the land 
surface is quite moist on most days because of the presence of a marine layer.  This shallow 
layer of sea air is an important modifier of SCAB climate.  Humidity restricts visibility in the 
SCAB, and the conversion of sulfur dioxide to sulfates is heightened in air with high relative 
humidity.  The marine layer provides an environment for that conversion process, especially 
during the spring and summer months.  The annual average relative humidity within the SCAB is 
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71 percent along the coast and 59 percent inland.  Since the ocean effect is dominant, periods 
of heavy early morning fog are frequent and low stratus clouds are a characteristic feature.  
These effects decrease with distance from the coast. 

More than 90 percent of the SCAB’s rainfall occurs from November through April.  The annual 
average rainfall varies from approximately nine inches in Riverside to fourteen inches in 
downtown Los Angeles.  Monthly and yearly rainfall totals are extremely variable.  Summer 
rainfall usually consists of widely scattered thunderstorms near the coast and slightly heavier 
shower activity in the eastern portion of the SCAB with frequency being higher near the coast. 

Due to its generally clear weather, about three-quarters of available sunshine is received in the 
SCAB.  The remaining one-quarter is absorbed by clouds.  The ultraviolet portion of this 
abundant radiation is a key factor in photochemical reactions.  On the shortest day of the year 
there are approximately 10 hours of possible sunshine, and on the longest day of the year there 
are approximately 14 1/2 hours of possible sunshine. 

The importance of wind to air pollution is considerable.  The direction and speed of the wind 
determines the horizontal dispersion and transport of the air pollutants.  During the late 
autumn to early spring rainy season, the SCAB is subjected to wind flows associated with the 
traveling storms moving through the region from the northwest.  This period also brings five to 
ten periods of strong, dry offshore winds, locally termed “Santa Anas” each year.  During the 
dry season, which coincides with the months of maximum photochemical smog concentrations, 
the wind flow is bimodal, typified by a daytime onshore sea breeze and a nighttime offshore 
drainage wind.  Summer wind flows are created by the pressure differences between the 
relatively cold ocean and the unevenly heated and cooled land surfaces that modify the general 
northwesterly wind circulation over southern California.  Nighttime drainage begins with the 
radiational cooling of the mountain slopes.  Heavy, cool air descends the slopes and flows 
through the mountain passes and canyons as it follows the lowering terrain toward the ocean.  
Another characteristic wind regime in the SCAB is the “Catalina Eddy,” a low level cyclonic 
(counterclockwise) flow centered over Santa Catalina Island which results in an offshore flow to 
the southwest.  On most spring and summer days, some indication of an eddy is apparent in 
coastal sections. 

In the SCAB, there are two distinct temperature inversion structures that control vertical mixing 
of air pollution.  During the summer, warm high-pressure descending (subsiding) air is undercut 
by a shallow layer of cool marine air.  The boundary between these two layers of air is a 
persistent marine subsidence/inversion.  This boundary prevents vertical mixing which 
effectively acts as an impervious lid to pollutants over the entire SCAB.  The mixing height for 
the inversion structure is normally situated 1,000 to 1,500 feet above mean sea level. 
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A second inversion-type forms in conjunction with the drainage of cool air off the surrounding 
mountains at night followed by the seaward drift of this pool of cool air.  The top of this layer 
forms a sharp boundary with the warmer air aloft and creates nocturnal radiation inversions.  
These inversions occur primarily in the winter, when nights are longer and onshore flow is 
weakest.  They are typically only a few hundred feet above mean sea level.  These inversions 
effectively trap pollutants, such as NOX and CO from vehicles, as the pool of cool air drifts 
seaward.  Winter is therefore a period of high levels of primary pollutants along the coastline. 

2.3 WIND PATTERNS AND PROJECT LOCATION 

The distinctive climate of the Project area and the SCAB is determined by its terrain and 
geographical location.  The Basin is located in a coastal plain with connecting broad valleys and 
low hills, bounded by the Pacific Ocean in the southwest quadrant with high mountains forming 
the remainder of the perimeter. 

Wind patterns across the south coastal region are characterized by westerly and southwesterly 
on-shore winds during the day and easterly or northeasterly breezes at night.  Winds are 
characteristically light although the speed is somewhat greater during the dry summer months 
than during the rainy winter season. 

2.4 EXISTING AIR QUALITY 

Existing air quality is measured at established SCAQMD air quality monitoring stations. 
Monitored air quality is evaluated and in the context of ambient air quality standards.  These 
standards are the levels of air quality that are considered safe, with an adequate margin of 
safety, to protect the public health and welfare.  National Ambient Air Quality Standards 
(NAAQS) and California Ambient Air Quality Standards (CAAQS) currently in effect, as well 
health effects of each pollutant regulated under these standards are shown in Table 2-1 (3).  

The determination of whether a region’s air quality is healthful or unhealthful is determined by 
comparing contaminant levels in ambient air samples to the state and federal standards 
presented in Table 2-1.  The air quality in a region is considered to be in attainment by the state 
if the measured ambient air pollutant levels for O3, CO, SO2, NO2, PM10, and PM2.5 are not 
equaled or exceeded at any time in any consecutive three-year period; and the federal 
standards (other than O3, PM10, PM2.5, and those based on annual averages or arithmetic 
mean) are not exceeded more than once per year.  The O3 standard is attained when the fourth 
highest eight-hour concentration in a year, averaged over three years, is equal to or less than 
the standard.  For PM10, the 24 hour standard is attained when 99 percent of the daily 
concentrations, averaged over three years, are equal to or less than the standard. 
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TABLE 2-1: AMBIENT AIR QUALITY STANDARDS 
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2.5 REGIONAL AIR QUALITY 

The SCAQMD monitors levels of various criteria pollutants at 30 monitoring stations throughout 
the air district. In 2013, the federal and state ambient air quality standards (NAAQS and CAAQS) 
were exceeded on one or more days for ozone, PM10, and PM2.5 at most monitoring locations 
(4).  No areas of the SCAB exceeded federal or state standards for NO2, SO2, CO, sulfates or 
lead.  See Table 2-2 for attainment designations for the SCAB (5). Appendix 3.2 provides 
geographic representation of the state and federal attainment status for applicable criteria 
pollutants within the SCAB. 

2.6 LOCAL AIR QUALITY 

Relative to the Project site, the nearest long-term air quality monitoring site for Ozone (O3) and 
Particulate Matter ≤ 10 Microns (PM10) is the South Coast Air Quality Management District 
Perris monitoring station (SRA 24), located approximately 11.25 miles south of the Project site 
(6). The nearest long-term air quality monitoring site in relation to the project for Carbon 
Monoxide (CO), Nitrogen Dioxide (NO2), and Ultra-Fine Particulates (PM2.5)  is carried out by the 
Metropolitan Riverside County 2 monitoring station (SRA 23), located approximately 12 miles 
west of the project site.  It should be noted that the Metropolitan Riverside County 2 
monitoring stations were utilized in lieu of the Perris monitoring station only where data was 
not available from the nearest monitoring site.   

The most recent three (3) years of data available is shown on Table 2-3 and identifies the 
number of days ambient air quality standards were exceeded for the study area, which is was 
considered to be representative of the local air quality at the Project site (7).  Additionally, data 
for SO2 has been omitted as attainment is regularly met in the South Coast Air Basin and few 
monitoring stations measure SO2 concentrations. 

Criteria pollutants are pollutants that are regulated through the development of human health 
based and/or environmentally based criteria for setting permissible levels.  Criteria pollutants, 
their typical sources, and effects are identified below: 

• Carbon Monoxide (CO):  Is a colorless, odorless gas produced by the incomplete combustion of 
carbon-containing fuels, such as gasoline or wood. CO concentrations tend to be the highest 
during the winter morning, when little to no wind and surface-based inversions trap the 
pollutant at ground levels. Because CO is emitted directly from internal combustion engines, 
unlike ozone, motor vehicles operating at slow speeds are the primary source of CO in the Basin. 
The highest ambient CO concentrations are generally found near congested transportation 
corridors and intersections. 

• Sulfur Dioxide (SO2):  Is a colorless, extremely irritating gas or liquid. It enters the atmosphere as 
a pollutant mainly as a result of burning high sulfur-content fuel oils and coal and from chemical 
processes occurring at chemical plants and refineries. When SO2 oxidizes in the atmosphere, it 
forms sulfates (SO4). Collectively, these pollutants are referred to as sulfur oxides (SOX). 
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TABLE 2-2: ATTAINMENT STATUS OF CRITERIA POLLUTANTS IN THE SOUTH COAST AIR BASIN (SCAB) 

Criteria Pollutant State Designation Federal Designation 

Ozone - 1hour standard Nonattainment No Standard 

Ozone - 8 hour standard Nonattainment Nonattainment 

PM10 Nonattainment Attainment 

PM2.5 Nonattainment Nonattainment 

Carbon Monoxide Attainment Attainment 

Nitrogen Dioxide Attainment Unclassified/Attainment 

Sulfur Dioxide Attainment Attainment 

Lead1 Attainment Attainment 
Source: State/Federal designations were taken from http://www.arb.ca.gov/desig/adm/adm.htm 
Note: See Appendix 3.2 for a detailed map of State/National Area Designations within the South Coast Air Basin 

 

  

                                                           
1 The Federal nonattainment designation for lead is only applicable towards the Los Angeles County portion of the 
SCAB. 
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TABLE 2-3: PROJECT AREA AIR QUALITY MONITORING SUMMARY 2011-2013 

Pollutant Standard 
Year 

2011 2012 2013 

Ozone (O3) 

Maximum 1-Hour Concentration (ppm)   0.125 0.111 0.108 
Maximum 8-Hour Concentration (ppm)   0.112 0.093 0.090 
Number of Days Exceeding State 1-Hour Standard > 0.09 ppm 44 28 -- 
Number of Days Exceeding State 8-Hour Standard > 0.07 ppm 77 64 -- 
Number of Days Exceeding Federal 1-Hour Standard > 0.12 ppm 2 0 0 
Number of Days Exceeding Federal 8-Hour Standard > 0.075 ppm 54 46 34 
Number of Days Exceeding Health Advisory ≥ 0.15 ppm 0 0 0 

Carbon Monoxide (CO) 
Maximum 1-Hour Concentration (ppm)   -- -- -- 
Maximum 8-Hour Concentration (ppm)   1.5 1.5 1.6 
Number of Days Exceeding State 1-Hour Standard > 20 ppm -- -- 0 
Number of Days Exceeding Federal / State 8-Hour Standard > 9.0 ppm 0 0 0 
Number of Days Exceeding Federal 1-Hour Standard > 35 ppm -- -- 0 

Nitrogen Dioxide (NO2) 
Maximum 1-Hour Concentration (ppm)   0.0571 0.0603 0.058 
Annual Arithmetic Mean Concentration (ppm)   0.0169 0.0165 -- 
Number of Days Exceeding State 1-Hour Standard > 0.18 ppm 0 0 0 

Particulate Matter ≤ 10 Microns (PM10) 

Maximum 24-Hour Concentration (µg/m3)   65 62 70 
Annual Arithmetic Mean (µg/m3)   29.2 26.5 -- 
Number of Samples   60 60 57 
Number of Samples Exceeding State Standard > 50 µg/m3 3 1 -- 
Number of Samples Exceeding Federal Standard > 150 µg/m3 0 0 0 

Particulate Matter ≤ 2.5 Microns (PM2.5) 
Maximum 24-Hour Concentration (µg/m3)   51.6 30.2 53.7 
Annual Arithmetic Mean (µg/m3)   11.8 11.4 11.28 
Number of Samples   112 104 117 
Number of Samples Exceeding Federal 24-Hour Standard > 35 µg/m3 2 0 1 

  
-- = data not available from SCAQMD  
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• Nitrogen Oxides (Oxides of Nitrogen, or NOx):  Nitrogen oxides (NOx) consist of nitric oxide (NO), 
nitrogen dioxide (NO2) and nitrous oxide (N2O) and are formed when nitrogen (N2) combines 
with oxygen (O2).  Their lifespan in the atmosphere ranges from one to seven days for nitric 
oxide and nitrogen dioxide, to 170 years for nitrous oxide.  Nitrogen oxides are typically created 
during combustion processes, and are major contributors to smog formation and acid 
deposition.  NO2 is a criteria air pollutant, and may result in numerous adverse health effects; it 
absorbs blue light, resulting in a brownish-red cast to the atmosphere and reduced visibility. Of 
the seven types of nitrogen oxide compounds, NO2 is the most abundant in the atmosphere. As 
ambient concentrations of NO2 are related to traffic density, commuters in heavy traffic may be 
exposed to higher concentrations of NO2 than those indicated by regional monitors. 

• Ozone (O3):  Is a highly reactive and unstable gas that is formed when volatile organic 
compounds (VOCs) and nitrogen oxides (NOX), both byproducts of internal combustion engine 
exhaust, undergo slow photochemical reactions in the presence of sunlight. Ozone 
concentrations are generally highest during the summer months when direct sunlight, light 
wind, and warm temperature conditions are favorable to the formation of this pollutant. 

• PM10 (Particulate Matter less than 10 microns):  A major air pollutant consisting of tiny solid or 
liquid particles of soot, dust, smoke, fumes, and aerosols.  The size of the particles (10 microns 
or smaller, about 0.0004 inches or less) allows them to easily enter the lungs where they may be 
deposited, resulting in adverse health effects.  PM10 also causes visibility reduction and is a 
criteria air pollutant. 

• PM2.5 (Particulate Matter less than 2.5 microns):  A similar air pollutant consisting of tiny solid 
or liquid particles which are 2.5 microns or smaller (which is often referred to as fine particles).  
These particles are formed in the atmosphere from primary gaseous emissions that include 
sulfates formed from SO2 release from power plants and industrial facilities and nitrates that 
are formed from NOX release from power plants, automobiles and other types of combustion 
sources.  The chemical composition of fine particles highly depends on location, time of year, 
and weather conditions.  PM2.5 is a criteria air pollutant. 

• Volatile Organic Compounds (VOC):  Volatile organic compounds are hydrocarbon compounds 
(any compound containing various combinations of hydrogen and carbon atoms) that exist in 
the ambient air.  VOCs contribute to the formation of smog through atmospheric photochemical 
reactions and/or may be toxic.  Compounds of carbon (also known as organic compounds) have 
different levels of reactivity; that is, they do not react at the same speed or do not form ozone 
to the same extent when exposed to photochemical processes.  VOCs often have an odor, and 
some examples include gasoline, alcohol, and the solvents used in paints.  Exceptions to the VOC 
designation include:  carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or 
carbonates, and ammonium carbonate.  VOCs are a criteria pollutant since they are a precursor 
to O3, which is a criteria pollutant. The SCAQMD uses the terms VOC and ROG (see below) 
interchangeably.  

• Reactive Organic Gases (ROG):  Similar to VOC, Reactive Organic Gases (ROG) are also precursors 
in forming ozone.  Smog is formed when ROG and nitrogen oxides react in the presence of 
sunlight. ROGs are a criteria pollutant since they are a precursor to O3, which is a criteria 
pollutant. The SCAQMD uses the terms ROG and VOC (see previous) interchangeably. 

• Lead (Pb):  Lead is a heavy metal that is highly persistent in the environment.  In the past, the 
primary source of lead in the air was emissions from vehicles burning leaded gasoline.  As a 
result of the removal of lead from gasoline, there have been no violations at any of the 
SCAQMD’s regular air monitoring stations since 1982.  Currently, emissions of lead are largely 
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limited to stationary sources such as lead smelters.  It should be noted that the Project is not 
anticipated to generate a quantifiable amount of lead emissions.  Lead is a criteria air pollutant. 

Health Effects of Air Pollutants 

Ozone 

Individuals exercising outdoors, children, and people with preexisting lung disease, such as 
asthma and chronic pulmonary lung disease, are considered to be the most susceptible sub-
groups for ozone effects. Short-term exposure (lasting for a few hours) to ozone at levels 
typically observed in Southern California can result in breathing pattern changes, reduction of 
breathing capacity, increased susceptibility to infections, inflammation of the lung tissue, and 
some immunological changes. Elevated ozone levels are associated with increased school 
absences. In recent years, a correlation between elevated ambient ozone levels and increases 
in daily hospital admission rates, as well as mortality, has also been reported. An increased risk 
for asthma has been found in children who participate in multiple sports and live in 
communities with high ozone levels.  

Ozone exposure under exercising conditions is known to increase the severity of the responses 
described above. Animal studies suggest that exposure to a combination of pollutants that 
includes ozone may be more toxic than exposure to ozone alone. Although lung volume and 
resistance changes observed after a single exposure diminish with repeated exposures, 
biochemical and cellular changes appear to persist, which can lead to subsequent lung 
structural changes. 

Carbon Monoxide 

Individuals with a deficient blood supply to the heart are the most susceptible to the adverse 
effects of CO exposure. The effects observed include earlier onset of chest pain with exercise, 
and electrocardiograph changes indicative of decreased oxygen supply to the heart. Inhaled CO 
has no direct toxic effect on the lungs, but exerts its effect on tissues by interfering with oxygen 
transport and competing with oxygen to combine with hemoglobin present in the blood to 
form carboxyhemoglobin (COHb). Hence, conditions with an increased demand for oxygen 
supply can be adversely affected by exposure to CO. Individuals most at risk include fetuses, 
patients with diseases involving heart and blood vessels, and patients with chronic hypoxemia 
(oxygen deficiency) as seen at high altitudes. 

Reduction in birth weight and impaired neurobehavioral development have been observed in 
animals chronically exposed to CO, resulting in COHb levels similar to those observed in 
smokers. Recent studies have found increased risks for adverse birth outcomes with exposure 
to elevated CO levels; these include pre-term births and heart abnormalities. 

Particulate Matter 

A consistent correlation between elevated ambient fine particulate matter (PM10 and PM2.5) 
levels and an increase in mortality rates, respiratory infections, number and severity of asthma 
attacks and the number of hospital admissions has been observed in different parts of the 
United States and various areas around the world. In recent years, some studies have reported 

1.ab

Packet Pg. 780

A
tt

ac
h

m
en

t:
 A

ir
 Q

u
al

it
y 

Im
p

ac
t 

A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential (TTM No. 37001) Air Quality Impact Analysis 

 

09387-03 AQ Report 
16 

an association between long-term exposure to air pollution dominated by fine particles and 
increased mortality, reduction in life-span, and an increased mortality from lung cancer. 

Daily fluctuations in PM2.5 concentration levels have also been related to hospital admissions 
for acute respiratory conditions in children, to school and kindergarten absences, to a decrease 
in respiratory lung volumes in normal children, and to increased medication use in children and 
adults with asthma. Recent studies show lung function growth in children is reduced with long-
term exposure to particulate matter. 

The elderly, people with pre-existing respiratory or cardiovascular disease, and children appear 
to be more susceptible to the effects of high levels of PM10 and PM2.5. 

Nitrogen Dioxide 

Population-based studies suggest that an increase in acute respiratory illness, including 
infections and respiratory symptoms in children (not infants), is associated with long-term 
exposure to NO2 at levels found in homes with gas stoves, which are higher than ambient levels 
found in Southern California. Increase in resistance to air flow and airway contraction is 
observed after short-term exposure to NO2 in healthy subjects. Larger decreases in lung 
functions are observed in individuals with asthma or chronic obstructive pulmonary disease 
(e.g., chronic bronchitis, emphysema) than in healthy individuals, indicating a greater 
susceptibility of these sub-groups. 

In animals, exposure to levels of NO2 considerably higher than ambient concentrations results 
in increased susceptibility to infections, possibly due to the observed changes in cells involved 
in maintaining immune functions. The severity of lung tissue damage associated with high levels 
of ozone exposure increases when animals are exposed to a combination of ozone and NO2. 

Sulfur Dioxide 

A few minutes of exposure to low levels of SO2 can result in airway constriction in some 
asthmatics, all of whom are sensitive to its effects. In asthmatics, increase in resistance to air 
flow, as well as reduction in breathing capacity leading to severe breathing difficulties, are 
observed after acute exposure to SO2. In contrast, healthy individuals do not exhibit similar 
acute responses even after exposure to higher concentrations of SO2. 

Animal studies suggest that despite SO2 being a respiratory irritant, it does not cause 
substantial lung injury at ambient concentrations. However, very high levels of exposure can 
cause lung edema (fluid accumulation), lung tissue damage, and sloughing off of cells lining the 
respiratory tract. 

Some population-based studies indicate that the mortality and morbidity effects associated 
with fine particles show a similar association with ambient SO2 levels. In these studies, efforts 
to separate the effects of SO2 from those of fine particles have not been successful. It is not 
clear whether the two pollutants act synergistically or one pollutant alone is the predominant 
factor. 
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Lead 

Fetuses, infants, and children are more sensitive than others to the adverse effects of Pb 
exposure. Exposure to low levels of Pb can adversely affect the development and function of 
the central nervous system, leading to learning disorders, distractibility, inability to follow 
simple commands, and lower intelligence quotient. In adults, increased Pb levels are associated 
with increased blood pressure. 

Pb poisoning can cause anemia, lethargy, seizures, and death; although it appears that there 
are no direct effects of Pb on the respiratory system. Pb can be stored in the bone from early 
age environmental exposure, and elevated blood Pb levels can occur due to breakdown of bone 
tissue during pregnancy, hyperthyroidism (increased secretion of hormones from the thyroid 
gland) and osteoporosis (breakdown of bony tissue). Fetuses and breast-fed babies can be 
exposed to higher levels of Pb because of previous environmental Pb exposure of their 
mothers. 

Odors 

The science of odor as a health concern is still new. Merely identifying the hundreds of VOCs 
that cause odors poses a big challenge. Offensive odors can potentially affect human health in 
several ways. First, odorant compounds can irritate the eye, nose, and throat, which can reduce 
respiratory volume. Second, studies have shown that the VOCs that cause odors can stimulate 
sensory nerves to cause neurochemical changes that might influence health, for instance, by 
compromising the immune system. Finally, unpleasant odors can trigger memories or attitudes 
linked to unpleasant odors, causing cognitive and emotional effects such as stress. 

2.7 REGULATORY BACKGROUND 

2.7.1 FEDERAL REGULATIONS 

The U.S. EPA is responsible for setting and enforcing the NAAQS for O3, CO, NOx, SO2, PM10, 
PM2.5, and lead (8).  The U.S. EPA has jurisdiction over emissions sources that are under the 
authority of the federal government including aircraft, locomotives, and emissions sources 
outside state waters (Outer Continental Shelf).  The U.S. EPA also establishes emission 
standards for vehicles sold in states other than California.  Automobiles sold in California must 
meet the stricter emission requirements of the CARB. 

The Federal Clean Air Act (CAA) was first enacted in 1955, and has been amended numerous 
times in subsequent years (1963, 1965, 1967, 1970, 1977, and 1990).  The CAA establishes the 
federal air quality standards, the NAAQS, and specifies future dates for achieving compliance  
(9).  The CAA also mandates that states submit and implement State Implementation Plans 
(SIPs) for local areas not meeting these standards.  These plans must include pollution control 
measures that demonstrate how the standards will be met. 

The 1990 amendments to the CAA that identify specific emission reduction goals for areas not 
meeting the NAAQS require a demonstration of reasonable further progress toward attainment 
and incorporate additional sanctions for failure to attain or to meet interim milestones.  The 
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sections of the CAA most directly applicable to the development of the Project site include Title 
I (Non-Attainment Provisions) and Title II (Mobile Source Provisions). Title I provisions were 
established with the goal of attaining the NAAQS for the following criteria pollutants O3, NO2, 
SO2, PM10, CO, PM2.5, and lead.  The NAAQS were amended in July 1997 to include an 
additional standard for O3 and to adopt a NAAQS for PM2.5.  Table 2-1 (previously presented) 
provides the NAAQS within the basin. 

Mobile source emissions are regulated in accordance with Title II provisions.  These provisions 
require the use of cleaner burning gasoline and other cleaner burning fuels such as methanol 
and natural gas.  Automobile manufacturers are also required to reduce tailpipe emissions of 
hydrocarbons and nitrogen oxides (NOx).  NOx is a collective term that includes all forms of 
nitrogen oxides (NO, NO2, NO3) which are emitted as byproducts of the combustion process. 

2.7.2 CALIFORNIA REGULATIONS 

The CARB, which became part of the California EPA in 1991, is responsible for ensuring 
implementation of the California Clean Air Act (AB 2595), responding to the federal CAA, and 
for regulating emissions from consumer products and motor vehicles.  The California CAA 
mandates achievement of the maximum degree of emissions reductions possible from 
vehicular and other mobile sources in order to attain the state ambient air quality standards by 
the earliest practical date.  The CARB established the CAAQS for all pollutants for which the 
federal government has NAAQS and, in addition, establishes standards for sulfates, visibility, 
hydrogen sulfide, and vinyl chloride.  However at this time, hydrogen sulfide and vinyl chloride 
are not measured at any monitoring stations in the SCAB because they are not considered to be 
a regional air quality problem.  Generally, the CAAQS are more stringent than the NAAQS  (10)  
(3). 

Local air quality management districts, such as the SCAQMD, regulate air emissions from 
commercial and light industrial facilities.  All air pollution control districts have been formally 
designated as attainment or non-attainment for each CAAQS. 

Serious non-attainment areas are required to prepare air quality management plans that 
include specified emission reduction strategies in an effort to meet clean air goals.  These plans 
are required to include: 

• Application of Best Available Retrofit Control Technology to existing sources; 

• Developing control programs for area sources (e.g., architectural coatings and solvents) and 
indirect sources (e.g. motor vehicle use generated by residential and commercial development); 

• A District permitting system designed to allow no net increase in emissions from any new or 
modified permitted sources of emissions; 

• Implementing reasonably available transportation control measures and assuring a substantial 
reduction in growth rate of vehicle trips and miles traveled; 

• Significant use of low emissions vehicles by fleet operators; 

• Sufficient control strategies to achieve a five percent or more annual reduction in emissions or 
15 percent or more in a period of three years for ROGs, NOx, CO and PM10.  However, air basins 
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may use alternative emission reduction strategy that achieves a reduction of less than five 
percent per year under certain circumstances. 

2.7.3 AIR QUALITY MANAGEMENT PLANNING 

Currently, the NAAQS and CAAQS are exceeded in most parts of the SCAB.  In response, the 
SCAQMD has adopted a series of Air Quality Management Plans (AQMPs) to meet the state and 
federal ambient air quality standards (11). AQMPs are updated regularly in order to more 
effectively reduce emissions, accommodate growth, and to minimize any negative fiscal 
impacts of air pollution control on the economy. A detailed discussion on the AQMP and Project 
consistency with the AQMP is provided in Section 3.9. 

2.8 EXISTING PROJECT SITE AIR QUALITY CONDITIONS 

Existing air quality conditions at the Project site would generally reflect ambient monitored 
conditions as presented previously at Table 2-3.    
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3 PROJECT AIR QUALITY IMPACT 

3.1 INTRODUCTION 

The Project has been evaluated to determine if it will violate an air quality standard or 
contribute to an existing or projected air quality violation.  Additionally, the Project has been 
evaluated to determine if it will result in a cumulatively considerable net increase of a criteria 
pollutant for which the SCAB is non-attainment under an applicable federal or state ambient air 
quality standard.  The significance of these potential impacts is described in the following 
section.  

3.2 STANDARDS OF SIGNIFICANCE  

The criteria used to determine the significance of potential Project-related air quality impacts 
are taken from the Initial Study Checklist in Appendix G of the State CEQA Guidelines (14 
California Code of Regulations §§15000, et seq.). Based on these thresholds, a project would 
result in a significant impact related to air quality if it would  (12): 

• Conflict with or obstruct implementation of the applicable air quality plan. 

• Violate any air quality standard or contribute to an existing or projected air quality violation. 

• Result in a cumulatively considerable net increase of any criteria pollutant for which the project 
region is in non-attainment under an applicable federal or state ambient air quality standard 
(including releasing emissions, which exceed quantitative thresholds for ozone precursors).  

• Expose sensitive receptors to substantial pollutant concentrations.  

• Create objectionable odors affecting a substantial number of people.  

The SCAQMD has also developed regional and localized significance thresholds for other 
regulated pollutants, as summarized at Table 3-1  (13). The SCAQMD’s CEQA Air Quality 
Significance Thresholds (March 2011) indicate that any projects in the SCAB with daily 
emissions that exceed any of the indicated thresholds should be considered as having an 
individually and cumulatively significant air quality impact.  
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TABLE 3-1: MAXIMUM DAILY EMISSIONS THRESHOLDS 

Pollutant Construction Operations 

Regional Thresholds 

NOx 100 lbs/day 55 lbs/day 

VOC 75 lbs/day 55 lbs/day 

PM10 150 lbs/day 150 lbs/day 

PM2.5 55 lbs/day 55 lbs/day 

Sox 150 lbs/day 150 lbs/day 

CO 550 lbs/day 550 lbs/day 

Lead 3 lbs/day 3 lbs/day 

Localized Thresholds 

NOx  236.67lbs/day n/a 

PM10  11.00 lbs/day n/a 

PM2.5  6.67 lbs/day n/a 

CO  1,345.67 lbs/day n/a 

3.3 PROJECT-RELATED SOURCES OF POTENTIAL IMPACT 

Land uses such as the Project affect air quality through construction-source and operational-
source emissions.  

On October 2, 2013, the SCAQMD in conjunction with the California Air Pollution Control 
Officers Association (CAPCOA) released the latest version of the California Emissions Estimator 
Model™ (CalEEMod™) v2013.2.2. The purpose of this model is to calculate construction-source 
and operational-source criteria pollutant (NOx, VOC, PM10, PM2.5, SOx, and CO) and greenhouse 
gas (GHG) emissions from direct and indirect sources; and quantify applicable air quality and 
GHG reductions achieved from mitigation measures (17). Accordingly, the latest version of 
CalEEMod™ has been used for this Project to determine construction and operational air 
quality emissions. Output from the model runs for both construction and operational activity 
are provided in Appendix 3.1. 

3.4 CONSTRUCTION EMISSIONS 

Construction activities associated with the Project will result in emissions of CO, VOCs, NOx, 
SOx, PM10, and PM2.5.  Construction related emissions are expected from the following 
construction activities: 

• Grading 

• Paving 
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• Building Construction 

• Architectural Coatings (Painting) 

• Construction Workers Commuting 

Construction is expected to commence in March 2017 and will last through July 2020. 
Construction duration by phase is shown on Table 3-2. The construction schedule utilized in the 
analysis represents a “worst-case” analysis scenario should construction occur any time after 
the respective dates since emission factors for construction decrease as the analysis year 
increases. The duration of construction activity and associated equipment represents a 
reasonable approximation of the expected construction fleet as required per CEQA guidelines. 
Site specific construction fleet may vary due to specific project needs at the time of 
construction. The duration of construction activity and associated construction equipment was 
estimated based on consultation the applicant. Please refer to specific detailed modeling 
inputs/outputs contained in Appendix 3.1 of this analysis.  A detailed summary of construction 
equipment assumptions by phase is provided at Table 3-3.   

Dust is typically a major concern during rough grading activities.  Because such emissions are 
not amenable to collection and discharge through a controlled source, they are called “fugitive 
emissions”.  Fugitive dust emissions rates vary as a function of many parameters (soil silt, soil 
moisture, wind speed, area disturbed, number of vehicles, depth of disturbance or excavation, 
etc.).  The CalEEMod model was utilized to calculate fugitive dust emissions resulting from this 
phase of activity.  

Construction emissions for construction worker vehicles traveling to and from the Project site, 
as well as vendor trips (construction materials delivered to the Project site) were estimated 
based on information CalEEMod model defaults.   

TABLE 3-2: CONSTRUCTION DURATION 

Phase Start Date End Date Duration (working days) 

Grading 3/1/2017 6/13/2017 75 

Paving 6/14/2017 8/29/2017 55 

Building Construction 8/30/2017 3/31/2020 675 

Architectural Coatings 12/1/2017 7/2/2020 675 
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TABLE 3-3: CONSTRUCTION EQUIPMENT ASSUMPTIONS 

Activity Equipment Number Hours Per Day 

Grading 

Excavators 2 8 

Graders 1 8 

Water Trucks 1 8 

Rubber Tired Dozers  1 8 

Scrapers 2 8 

Tractors/Loaders/Backhoes 2 8 

Paving 

Pavers 2 8 

Paving Equipment 2 8 

Rollers 2 8 

Building Construction 

Cranes 1 8 

Forklifts 3 8 

Generator Sets 1 8 

Tractors/Loaders/Backhoes 3 8 

Welders 1 8 

Architectural Coatings Air Compressors 1 8 

3.4.1 CONSTRUCTION EMISSIONS SUMMARY 

The estimated maximum daily construction emissions are summarized on Table 3-4.  Detailed 
construction model outputs are presented in Appendix 3.1. Under the assumed scenarios, 
emissions resulting from the Project construction will not exceed any criteria pollutant 
thresholds established by the SCAQMD. Therefore, a less than significant impact would occur 
and no mitigation is required. 

TABLE 3-4: EMISSIONS SUMMARY OF OVERALL CONSTRUCTION  

Year 
Emissions (pounds per day) 

VOC NOx CO SOx PM10 PM2.5 

2017 6.87 76.97 50.90 0.07 7.27 4.81 

2018 5.87 19.94 18.26 0.03 1.45 1.15 

2019 5.64 17.48 18.00 0.03 1.30 1.00 

2020 5.50 16.12 17.89 0.03 1.20 0.91 

Maximum Daily Emissions 6.87 76.97 50.9 0.07 7.27 4.81 

SCAQMD Regional Threshold 75 100 550 150 150 55 

Threshold Exceeded? NO NO NO NO NO NO 
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3.5 OPERATIONAL EMISSIONS 

Operational activities associated with the proposed Project will result in emissions of ROG, 
NOX, CO, SOX, PM10, and PM2.5.  Operational emissions would be expected from the following 
primary sources: 

• Area Source Emissions 

• Energy Source Emissions 

• Mobile Source Emissions 

3.5.1 AREA SOURCE EMISSIONS 

Architectural Coatings 

Over a period of time the buildings that are part of this Project will be subject to emissions 
resulting from the evaporation of solvents contained in paints, varnishes, primers, and other 
surface coatings as part of Project maintenance.  The emissions associated with architectural 
coatings were calculated using the CalEEMod model.   

Consumer Products 

Consumer products include, but are not limited to detergents, cleaning compounds, polishes, 
personal care products, and lawn and garden products.  Many of these products contain 
organic compounds which when released in the atmosphere can react to form ozone and other 
photochemically reactive pollutants. The emissions associated with use of consumer products 
were calculated based on defaults provided within the CalEEMod model.   

Hearths/Fireplaces 

The emissions associated with use of hearths/fireplaces were calculated based on assumptions 
provided in the CalEEMod model. The Project is required to comply with SCAQMD Rule 445, 
which prohibits the use of wood burning stoves and fireplaces in new development. In order to 
account for the requirements of this Rule, the unmitigated CalEEMod model estimates were 
adjusted to remove wood burning stoves and fireplaces. As the project is required to comply 
with SCAQMD Rule 445, the removal of wood burning stoves and fireplaces is not considered 
"mitigation" although it must be identified as such in CalEEMod in order to treat the case 
appropriately. 

Landscape Maintenance Equipment 

Landscape maintenance equipment would generate emissions from fuel combustion and 
evaporation of unburned fuel.  Equipment in this category would include lawnmowers, 
shedders/grinders, blowers, trimmers, chain saws, and hedge trimmers used to maintain the 
landscaping of the Project.  The emissions associated with landscape maintenance equipment 
were calculated based on assumptions provided in the CalEEMod model.   
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3.5.2 ENERGY SOURCE EMISSIONS 

Combustion Emissions Associated with Natural Gas and Electricity 

Electricity and natural gas are used by almost every project. Criteria pollutant emissions are 
emitted through the generation of electricity and consumption of natural gas. However, 
because electrical generating facilities for the Project area are located either outside the region 
(state) or offset through the use of pollution credits (RECLAIM) for generation within the SCAB, 
criteria pollutant emissions from offsite generation of electricity is generally excluded from the 
evaluation of significance and only natural gas use is considered.  The emissions associated with 
natural gas use were calculated using the CalEEMod model.   

3.5.3 MOBILE SOURCE EMISSIONS 

Vehicles 

Project operational (vehicular) impacts are dependent on both overall daily vehicle trip 
generation and the effect of the Project on peak hour traffic volumes and traffic operations in 
the vicinity of the Project.  The Project related operational air quality impacts derive primarily 
from vehicle trips generated by the Project.  Trip characteristics available from the report, 
Ironwood Residential Traffic Impact Analysis (Urban Crossroads 2015) were utilized in this 
analysis (14). A vehicle fleet mix consistent with the Caltrans ITS Transportation Project-Level 
Carbon Monoxide Protocol was used as shown in Table 3-5 (15). This fleet mix was utilized as it 
is more appropriate than the CalEEMod default fleet mix for residential land uses. 

TABLE 3-5: PROJECT FLEET MIX 

Vehicle Type Fleet Mix % 

Light Duty Autos 69 % 

Light Duty Trucks 19.4 % 

Medium Duty Trucks 6.4 % 

Heavy Duty Trucks 4.7 % 

Motorcycles 0.5 % 

Fugitive Dust Related to Vehicular Travel 

Vehicles traveling on paved roads would be a source of fugitive emissions due to the generation 
of road dust inclusive of tire wear particulates.  The emissions estimates for travel on paved 
roads were calculated using the CalEEMod model.   

3.5.4 OPERATIONAL EMISSIONS SUMMARY 

Operational-source emissions are summarized on Table 3-6. Project operational-source 
emissions would not exceed applicable SCAQMD regional thresholds of significance. Therefore, 
a less than significant impact would occur and no mitigation is required. 
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TABLE 3-6: SUMMARY OF PEAK OPERATIONAL EMISSIONS  

Operational Activities – Summer 
Scenario 

Emissions (pounds per day) 

VOC NOx CO SOx PM10 PM2.5 

Area Source  7.96 0.17 15.00 7.90E-04 0.33 0.33 

Energy Source  0.17 1.46 0.62 0.01 0.12 0.12 

Mobile 4.73 15.86 58.67 0.18 13.45 3.84 

Total Maximum Daily Emissions 12.86 17.49 74.29 0.19 13.90 4.29 

SCAQMD Regional Threshold 55 55 550 150 150 55 

Threshold Exceeded?  NO NO NO NO NO NO 

       

Operational Activities – Winter Scenario 
Emissions (pounds per day) 

VOC NOx CO SOx PM10 PM2.5 

Area Source  7.96 0.17 15 7.90E-04 0.33 0.33 

Energy Source  0.17 1.46 0.62 9.32E-03 0.12 0.12 

Mobile 4.63 16.37 50.7 0.17 13.45 3.85 

Total Maximum Daily Emissions 12.76 18.00 66.32 0.18 13.90 4.30 

SCAQMD Regional Threshold 55 55 550 150 150 55 

Threshold Exceeded?  NO NO NO NO NO NO 

3.6 LOCALIZED SIGNIFIANCE  - CONSTRUCTION ACTIVITY 

BACKGROUND ON LOCALIZED SIGNIFICANCE THRESHOLD (LST) DEVELOPMENT 

The analysis makes use of methodology included in the SCAQMD Final Localized Significance 
Threshold Methodology (Methodology) (19). The SCAQMD has established that impacts to air 
quality are significant if there is a potential to contribute or cause localized exceedances of the 
federal and/or state ambient air quality standards (NAAQS/CAAQS). Collectively, these are 
referred to as Localized Significance Thresholds (LSTs). 

The significance of localized emissions impacts depends on whether ambient levels in the 
vicinity of any given project are above or below State standards. In the case of CO and NO2, if 
ambient levels are below the standards, a project is considered to have a significant impact if 
project emissions result in an exceedance of one or more of these standards. If ambient levels 
already exceed a state or federal standard, then project emissions are considered significant if 
they increase ambient concentrations by a measurable amount. This would apply to PM10 and 
PM2.5; both of which are non-attainment pollutants. 

The SCAQMD established LSTs in response to the SCAQMD Governing Board’s Environmental 
Justice Initiative I-4. LSTs represent the maximum emissions from a project that will not cause 
or contribute to an exceedance of the most stringent applicable federal or state ambient air 
quality standard at the nearest residence or sensitive receptor. The SCAQMD states that lead 
agencies can use the LSTs as another indicator of significance in its air quality impact analyses.  
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LSTs were developed in response to environmental justice and health concerns raised by the 
public regarding exposure of individuals to criteria pollutants in local communities. To address 
the issue of localized significance, the SCAQMD adopted LSTs that show whether a project 
would cause or contribute to localized air quality impacts and thereby cause or contribute to 
potential localized adverse health effects. The analysis makes use of methodology included in 
the SCAQMD Final Localized Significance Threshold Methodology (LST Methodology) (16).  

APPLICABILITY OF LSTS FOR THE PROJECT 

For this Project, the appropriate Source Receptor Area (SRA) for the LST is the Perris monitoring 
station (SRA 24). LSTs apply to carbon monoxide (CO), nitrogen dioxide (NO2), particulate 
matter ≤ 10 microns (PM10), and particulate matter ≤ 2.5 microns (PM2.5). The SCAQMD 
produced look-up tables for projects less than or equal to 5 acres in size. 

In order to determine the appropriate methodology for determining localized impacts that 
could occur as a result of Project-related construction, the following process is undertaken:  

• The CalEEMod model is utilized to determine the maximum daily on-site emissions that 
will occur during construction activity.  

• The SCAQMD’s Fact Sheet for Applying CalEEMod to Localized Significance Thresholds 
(21) is used to determine the maximum site acreage that is actively disturbed based on 
the construction equipment fleet and equipment hours as estimated in CalEEMod.  

• If the total acreage disturbed is less than or equal to five acres per day, then the 
SCAQMD’s screening look-up tables are utilized to determine if a Project has the 
potential to result in a significant impact (the SCAQMD recommends that Projects 
exceeding the screening look-up tables undergo dispersion modeling to determine 
actual impacts). The look-up tables establish a maximum daily emissions threshold in 
pounds per day that can be compared to CalEEMod outputs.  

• If the total acreage disturbed is greater than five acres per day, then the SCAQMD 
recommends dispersion modeling to be conducted to determine the actual pollutant 
concentrations for applicable LSTs in the air. In other words, the maximum daily on-site 
emissions as calculated in CalEEMod are modeled via air dispersion modeling to 
calculate the actual concentration in the air (e.g., parts per million or micrograms per 
cubic meter) in order to determine if any applicable thresholds are exceeded.  

EMISSIONS CONSIDERED 

SCAQMD’s Methodology clearly states that “off-site mobile emissions from the Project should 
NOT be included in the emissions compared to LSTs (17).” Therefore, for purposes of the 
construction LST analysis only emissions included in the CalEEMod “on-site” emissions outputs 
were considered.  

MAXIMUM DAILY DISTURBED-ACREAGE 

Table 3-6 is used to determine the maximum daily disturbed-acreage for use in determining the 
applicability of the SCAQMD’s LST look-up tables. Based on Table 3-7, the proposed Project 
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could actively disturb approximately 4.0 acres per day and thus would not exceed the 5 acre per 
day limit established by the SCAQMD’s LST look-up tables. Site specific construction fleet may 
vary due to specific project needs at the time of construction. The SCAQMD produced look-up 
tables for projects less than or equal to 5 acres in size; since the Project does not exceed a 
disturbance area of 5 acres in size, SCAQMD LST look-up tables will be used to determine 
localized impacts consistent with SCAQMD protocol.  

TABLE 3-7 MAXIMUM DAILY DISTURBED-ACREAGE  

Construction 
Phase 

Equipment Type Equipment 
Quantity 

Acres grader 
per 8 hour day 

Operating 
Hours per Day 

Acres graded 
per day 

Grading 

Crawler Tractors 2 0.5 8 1 

Graders 1 0.5 8 0.5 

Rubber Tired Dozers 1 0.5 8 0.5 

Scrapers 2 1.0 8 2 

Total acres graded per day 4.0 

Applicable LST Mass Rate Look-up Table 4.0 

Receptors 

The nearest sensitive receptor land use is located immediately adjacent to the Project site to 
the west. Notwithstanding, the Methodology explicitly states that “It is possible that a project 
may have receptors closer than 25 meters. Projects with boundaries located closer than 25 
meters to the nearest receptor should use the LSTs for receptors located at 25 meters (18).” 
Accordingly, LSTs for receptors at 25 meters are utilized in this analysis and provide for a 
conservative i.e. “health protective” standard of care. 

Impacts  

Emissions during construction activity will not exceed any of the SCAQMD’s localized 
significance thresholds. Table 3-8 identifies the localized impacts at the nearest receptor 
location in the vicinity of the Project. A less than significant impact would occur and no 
mitigation is required. 

TABLE 3-8: LOCALIZED SIGNIFICANCE SUMMARY CONSTRUCTION 

On-Site Grading Emissions 
Emissions (pounds per day) 

NOx CO PM10 PM2.5 

Maximum Daily Emissions 76.87 49.73 7.01 4.74 

SCAQMD Localized Threshold 236 1,345.67 11 6.67 

Threshold Exceeded? NO NO NO NO 
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3.7 LOCALIZED SIGNIFICANCE – LONG-TERM OPERATIONAL ACTIVITY 

The proposed project involves the construction and operation of 181 single family detached 
units. According to SCAQMD LST methodology, LSTs would apply to the operational phase of a 
proposed project, if the project includes stationary sources, or attracts mobile sources that may 
spend long periods queuing and idling at the site (e.g., warehouse or transfer facilities). The 
proposed project does not include such uses, and thus, due to the lack of stationary source 
emissions, no long-term localized significance threshold analysis is needed.  

3.8 CO “HOT SPOT” ANALYSIS 

As discussed below, the Project would not result in potentially adverse CO concentrations or 
“hot spots.” Further, detailed modeling of Project-specific carbon monoxide (CO) “hot spots” is 
not needed to reach this conclusion.  

It has long been recognized that adverse localized CO concentrations (“hot spots”) are caused 
by vehicular emissions, primarily when idling at congested intersections. In response, vehicle 
emissions standards have become increasingly stringent in the last twenty years. Currently, the 
allowable CO emissions standard in California is a maximum of 3.4 grams/mile for passenger 
cars (there are requirements for certain vehicles that are more stringent). With the turnover of 
older vehicles, introduction of cleaner fuels, and implementation of increasingly sophisticated 
and efficient emissions control technologies, CO concentrations in the Project vicinity have 
steadily declined, as indicated by historical emissions data presented previously at Table 2-3. 

A CO “hotspot” would occur if an exceedance of the state one-hour standard of 20 ppm or the 
eight-hour standard of 9 ppm were to occur. At the time of the 1993 Handbook, the SCAB was 
designated nonattainment under the California AAQS and National AAQS for CO (19). As 
identified within SCAQMD's 2003 AQMP and the 1992 Federal Attainment Plan for Carbon 
Monoxide (1992 CO Plan), peak carbon monoxide concentrations in the SCAB were a result of 
unusual meteorological and topographical conditions and not a result of congestion at a 
particular intersection (19). To establish a more accurate record of baseline CO concentrations 
affecting the SCAB, a CO “hot spot” analysis was conducted in 2003 for four busy intersections 
in Los Angeles at the peak morning and afternoon time periods. This hot spot analysis did not 
predict any violation of CO standards, as shown on Table 3-9. Traffic volumes generating the CO 
concentrations for the analysis are shown on Table 3-10. It can therefore be reasonably 
concluded that projects (such as the proposed Ironwood Residential (TTM No. 37001) 
development) that are not subject to the extremes in vehicle volumes and vehicle congestion 
that was evidenced in the 2003 Los Angeles hot spot analysis would similarly not create or 
result in CO hot spots. Similar considerations are also employed by other Air Districts when 
evaluating potential CO concentration impacts. More specifically, the Bay Area Air Quality 
Management District (BAAQMD) concludes that under existing and future vehicle emission 
rates, a given project would have to increase traffic volumes at a single intersection by more 
than 44,000 vehicles per hour—or 24,000 vehicles per hour where vertical and/or horizontal air 
does not mix—in order to generate a significant CO impact (20). The proposed Project 
considered herein would not produce the volume of traffic required to generate a CO hotspot 
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either in the context of the 2003 Los Angeles hot spot study, or based on representative 
BAAQMD CO threshold considerations (see Table 3-11). Therefore, CO hotspots are not an 
environmental impact of concern for the proposed Project. Localized air quality impacts related 
to mobile-source emissions would therefore be less than significant. 

TABLE 3-9: CO MODEL RESULTS 

Intersection Location Morning 
1-hour 

Afternoon 
1-hour 8-hour 

Wilshire-Veteran 4.6 3.5 4.2 
Sunset-Highland 4 4.5 3.9 

La Cienega-Century 3.7 3.1 5.8 
Long Beach-Imperial 3 3.1 9.3 

                                       Source: 2003 AQMP 
                                       Notes: ppm: parts per million. Federal 1-hour standard is 35 ppm and the deferral 8-hour standard is 9.0 ppm. 

TABLE 3-10: TRAFFIC VOLUMES 

Intersection 
Location 

Eastbound 
(AM/PM) 

Westbound 
(AM/PM) 

Southbound 
(AM/PM) 

Northbound 
(AM/PM) 

Total 
(AM/PM) 

Wilshire-Veteran 4,954/2,069 1,830/3,317 721/1,400 560/933 8,062/7,719 

Sunset-Highland 1,417/1,764 1,342/1,540 2,304/1,832 1,551/2,238 6,614/5,374 
La Cienega-

Century 2,540/2,243 1,890/2,728 1,384/2,029 821/1,674 6,634/8,674 

Long Beach-
Imperial 1,217/2,020 1,760/1,400 479/944 756/1,150 4,212/5,514 

Source: 2003 AQMP 
Notes: ppm: parts per million. Federal 1-hour standard is 35 ppm and the deferral 8-hour standard is 9.0 ppm. 

 

TABLE 3-11: PROJECT PEAK HOUR TRAFFIC VOLUMES 

Intersection Location 
Northbound 

(AM/PM) 
Southbound 

(AM/PM) 
Eastbound 
(AM/PM) 

Westbound 
(AM/PM) 

Total 
(AM/PM) 

Nason St &  

Ironwood Av 
13/35 535/438 396/427 608/674 1,552/1,574 

Nason St & SR-60 WB 
Ramps / Elder Av 

419/578 773/693 710/676 113/197 2,015/2,144 

Nason St & SR-60 EB 
Ramps  

1,035/1,218 1,160/1,308 311/227 --/-- 2,506/2,753 

Lantz Ln &  

Ironwood Av 
10/37 11/24 387/389 383/398 791/848 

Source: Ironwood Residential (TTM No. 37001) Traffic Impact Analysis (Urban Crossroads, Inc., 2014).   
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3.9 AIR QUALITY MANAGEMENT PLANNING  

The Project site is located within the SCAB, which is characterized by relatively poor air quality.  
The SCAQMD has jurisdiction over an approximately 10,743 square-mile area consisting of the 
four-county Basin and the Los Angeles County and Riverside County portions of what use to be 
referred to as the Southeast Desert Air Basin.  In these areas, the SCAQMD is principally 
responsible for air pollution control, and works directly with the Southern California Association 
of Governments (SCAG), county transportation commissions, local governments, as well as 
state and federal agencies to reduce emissions from stationary, mobile, and indirect sources to 
meet state and federal ambient air quality standards. 

Currently, these state and federal air quality standards are exceeded in most parts of the Basin.  
In response, the SCAQMD has adopted a series of Air Quality Management Plans (AQMPs) to 
meet the state and federal ambient air quality standards.  AQMPs are updated regularly in 
order to more effectively reduce emissions, accommodate growth, and to minimize any 
negative fiscal impacts of air pollution control on the economy. 

The Final 2012 AQMP was adopted by the AQMD Governing Board on December 7, 2012 (21) 
(11). The 2012 AQMP incorporates the latest scientific and technological information and 
planning assumptions, including the 2012 Regional Transportation Plan/Sustainable 
Communities Strategy and updated emission inventory methodologies for various source 
categories.  

Similar to the 2007 AQMP, the 2012 AQMP was based on assumptions provided by both CARB 
and SCAG in the latest available EMFAC model for the most recent motor vehicle and 
demographics information, respectively. The air quality levels projected in the 2012 AQMP are 
based on several assumptions.  For example, the 2012 AQMP has assumed that development 
associated with general plans, specific plans, residential projects, and wastewater facilities will 
be constructed in accordance with population growth projections identified by SCAG in its 2012 
RTP.  The 2012 AQMP also has assumed that such development projects will implement 
strategies to reduce emissions generated during the construction and operational phases of 
development.  The Project’s consistency with the 2012 AQMP is discussed as follows: 

Criteria for determining consistency with the AQMP are defined in Chapter 12, Section 12.2 and 
Section 12.3 of the SCAQMD’s CEQA Air Quality Handbook (1993)  (22). These indicators are 
discussed below: 

• Consistency Criterion No. 1:  The proposed Project will not result in an increase in the frequency 
or severity of existing air quality violations or cause or contribute to new violations, or delay the 
timely attainment of air quality standards or the interim emissions reductions specified in the 
AQMP. 

Construction Impacts 

Consistency Criterion No. 1 refers to violations of the CAAQS and NAAQS.  CAAQS and NAAQS 
violations would occur LSTs were exceeded. As evaluated as part of the Project LST analysis 
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(previously presented), the Project’s localized construction-source emissions would not exceed 
applicable LSTs. 

Operational Impacts 

The Project regional analysis demonstrates that Project operational-source emissions would not 
exceed applicable thresholds, and would therefore not result in or cause violations of the 
CAAQS and NAAQS.  

On the basis of the preceding discussion, the Project is determined to be consistent with the 
first criterion. 

• Consistency Criterion No. 2:  The Project will not exceed the assumptions in the AQMP based on 
the years of Project build-out phase. 

Overview 

The 2012 AQMP demonstrates that the applicable ambient air quality standards can be 
achieved within the timeframes required under federal law. Growth projections from local 
general plans adopted by cities in the district are provided to the Southern California 
Association of Governments (SCAG), which develops regional growth forecasts, which are then 
used to develop future air quality forecasts for the AQMP. Development consistent with the 
growth projections in City of Moreno Valley General Plan is considered to be consistent with 
the AQMP.   

Construction Impacts 

Peak day emissions generated by construction activities are largely independent of land use 
assignments, but rather are a function of development scope and maximum area of 
disturbance.   Irrespective of the site’s land use designation, development of the site to its 
maximum potential would likely occur, with disturbance of the entire site occurring during 
construction activities.  

Operational Impacts 

The Project proposes a residential land use which is generally consistent current zoning and 
land use designations. Although the Project is proposing a zone change to allow for a more 
dense development, it should be noted that the proposed residential development would not 
exceed regional thresholds for operational emissions, and would therefore be considered to 
have a less than significant impact. As such, development proposed by the Project is generally 
consistent with the growth projections in the General Plan and is therefore considered to be 
consistent with the AQMP.   

On the basis of the preceding discussion, the Project is determined to be consistent with the 
second criterion. 

AQMP Consistency Conclusion 

The Project would not result in or cause NAAQS or CAAQS violations. The Project’s proposed 
land use designation for the subject site does not materially affect the uses allowed or increase 
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the development intensities as reflected in the adopted General Plan.  The Project is therefore 
considered to be consistent with the AQMP.   

3.10 POTENTIAL IMPACTS TO SENSITIVE RECEPTORS  

The potential impact of Project-generated air pollutant emissions at sensitive receptors has also 
been considered.  Sensitive receptors can include uses such as long term health care facilities, 
rehabilitation centers, and retirement homes.  Residences, schools, playgrounds, child care 
centers, and athletic facilities can also be considered as sensitive receptors. 

Results of the LST analysis indicate that the Project will not exceed the SCAQMD localized 
significance thresholds during construction.  Therefore sensitive receptors would not be subject 
to a significant air quality impact during Project construction.  

Results of the LST analysis indicate that the Project will not exceed the SCAQMD localized 
significance thresholds during operational activity.  The proposed Project would not result in a 
CO “hotspot” as a result of Project related traffic during ongoing operations, nor would the 
Project result in a significant adverse health impact as discussed in Section 3.8. Thus a less than 
significant impact to sensitive receptors during operational activity is expected.    

3.11 ODORS 

The potential for the Project to generate objectionable odors has also been considered.  Land 
uses generally associated with odor complaints include: 

• Agricultural uses (livestock and farming) 

• Wastewater treatment plants 

• Food processing plants 

• Chemical plants 

• Composting operations 

• Refineries 

• Landfills 

• Dairies 

• Fiberglass molding facilities 

The Project does not contain land uses typically associated with emitting objectionable odors.  
Potential odor sources associated with the proposed Project may result from construction 
equipment exhaust and the application of asphalt and architectural coatings during 
construction activities and the temporary storage of typical solid waste (refuse) associated with 
the proposed Project’s (long-term operational) uses.  Standard construction requirements 
would minimize odor impacts from construction. The construction odor emissions would be 
temporary, short-term, and intermittent in nature and would cease upon completion of the 
respective phase of construction and is thus considered less than significant. It is expected that 
Project-generated refuse would be stored in covered containers and removed at regular 
intervals in compliance with the City’s solid waste regulations. The proposed Project would also 

1.ab

Packet Pg. 799

A
tt

ac
h

m
en

t:
 A

ir
 Q

u
al

it
y 

Im
p

ac
t 

A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential (TTM No. 37001) Air Quality Impact Analysis 

 

09387-03 AQ Report 
35 

be required to comply with SCAQMD Rule 402 to prevent occurrences of public nuisances. 
Therefore, odors associated with the proposed Project construction and operations would be 
less than significant and no mitigation is required. 

3.12 CUMULATIVE IMPACTS 

The Project area is designated as an extreme non-attainment area for ozone and a 
non-attainment area for PM10 and PM2.5.  

CRITERION 1; REGIONAL ANALYSIS 

Construction Impacts 

The Project-specific evaluation of emissions presented in the preceding analysis demonstrates 
that Project construction-source air pollutant emissions will not result in exceedances of 
regional thresholds. Therefore, project construction-source emission would be considered less 
than significant 

Operational Impacts 

Project operational-source emissions will not exceed applicable SCAQMD regional thresholds. 
Per SCAQMD significance guidance, these impacts at the Project level are also considered 
cumulatively less than significant impact persisting over the life of the Project.  

CRITERION 2; LIST APPROACH 

A list approach is used, in accordance with Section 15130(b) of the CEQA Guidelines, which 
states the following: 

The following elements are necessary to an adequate discussion of significant 
cumulative impacts: 1) Either: (A) A list of past, present, and probable future projects 
producing related or cumulative impacts, including, if necessary, those projects outside 
the control of the agency, or (B) A summary of projections contained in an adopted 
general plan or related planning document, or in a prior environmental document which 
has been adopted or certified, which described or evaluated regional or area wide 
conditions contributing to the cumulative impact. 

The SCAQMD has recognized that there is typically insufficient information to quantitatively 
evaluate the cumulative contributions of multiple projects because each project applicant has 
no control over nearby projects. Nevertheless, the potential cumulative impacts from the 
Project and other projects are discussed below. A cumulative project list was developed for this 
analysis and is shown in Table 3-12.  

Related projects could contribute to an existing or projected air quality exceedance because the 
Basin is currently nonattainment for ozone, PM10, and PM2.5. With regard to determining the 
significance of the contribution from the Project, the SCAQMD recommends that any given 
project’s potential contribution to cumulative impacts should be assessed using the same 
significance criteria as for project-specific impacts. Therefore, this analysis assumes that 
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individual projects that do not generate operational or construction emissions that exceed the 
SCAQMD’s recommended daily thresholds for project-specific impacts would also not cause a 
commutatively considerable increase in emissions for those pollutants for which the Basin is in 
nonattainment, and, therefore, would not be considered to have a significant, adverse air 
quality impact. Alternatively, individual project-related construction and operational emissions 
that exceed SCAQMD thresholds for project-specific impacts would be considered cumulatively 
considerable. As previously noted, the Project will not exceed the applicable SCAQMD regional 
threshold for construction and operational-source emissions. As such, the Project will not result 
in a cumulatively significant impact. 
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TABLE 3-12: CUMULATIVE DEVELOPMENT LIST 

TAZ Project Name Land Use1 Quantity Units2 
1 PA 06-0152 & PA 06-0153 (First Park Nandina I & II) High-Cube Warehouse 1,182.918 TSF 
2 Integra Pacific Industrial Facility High-Cube Warehouse 880.000 TSF 

3A PA 08-0072 (Overton Moore Properties) High-Cube Warehouse 520.000 TSF 
3B Harbor Freight Expansion High-Cube Warehouse 1,279.910 TSF 
4 PA 04-0063 (Centerpointe Buildings 8 and 9) General Light Industrial 361.384 TSF 

5 PA 07-0035; PA 07-0039 (Moreno Valley Industrial Park) 
General Light Industrial 204.657 TSF 
High-Cube Warehouse 409.920 TSF 

6 PA 07-0079 (Indian Business Park) High-Cube Warehouse 1,560.046 TSF 

7 PA 08-0047-0052 (Komar Cactus Plaza)3 
Hotel 110 RMS 
Fast Food w/Drive Thru 8.000 TSF 
Commercial 42.400 TSF 

8 First Inland Logistics Center High-Cube Warehouse 400.130 TSF 
9 TM 33607  Condo/Townhomes  52  DU  

10 PA 08-0093 (Centerpointe Business Park II) General Light Industrial 99.988 TSF 

11 PA 06-0021; PA 06-0022; PA 06-0048; PA 06-0049 (Komar 
Investments) Warehousing 2,057.400 TSF 

12A PA 06-0017 (Ivan Devries)  Industrial Park  569.200  TSF  
12B Modular Logistics (Dorado Property)  High-Cube Warehouse  1,109.378  TSF  
13 PA 09-0004 (Vogel) High-Cube Warehouse 1,616.133 TSF 
14 TM 34748  SFDR  135  DU  
15 First Nandina Logistics Center  High-Cube Warehouse  1,450.000  TSF  
16 PA 09-0031  Gas Station  12  VFP  

17 
First Park Nandina III High-Cube Warehouse 691.960 TSF 
Moreno Valley Commerce Park High-Cube Warehouse 354.321 TSF 

18 March Business Center 
 General Light Industrial  16.732 TSF 
 Warehousing  87.429 TSF 
 High-Cube Warehouse  1,380.246 TSF 

19A TM 33810  SFDR  16  DU  
19B TM 34151  SFDR  37  DU  
20 373K Industrial Facility  High-Cube Warehouse  373.030  TSF  
21 TM 32716  SFDR  57  DU  
22 TM 32917  Condo/Townhomes  227  DU  
23 TM 33417  Condo/Townhomes  60  DU  
24 TM 34988  Condo/Townhomes  271  DU  

25A TM 34216  Condo/Townhomes  39  DU  
25B TM 34681  Condo/Townhomes  49  DU  

25C PA 08-0079-0081 (Winco Foods) 
Discount Supermarket 95.440 TSF 
Specialty Retail 14.800 TSF 
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TAZ Project Name Land Use1 Quantity Units2 

26 

Moreno Beach Marketplace (Lowe's) Commercial Retail 175.000 TSF 
Auto Mall Specific Plan (Planning Area C) Commercial Retail 304.500 TSF 
Westridge High-Cube Warehouse 937.260 TSF 

ProLogis 
High-Cube Warehouse 1,916.190 TSF 
Warehousing 328.448 TSF 

World Logistics Center 

High-Cube Warehouse 41,400.000 TSF 
Warehousing 200.000 TSF 
Gas Station w/ Market 12 VFP 
Existing SFDR 7 DU 

27 March Lifecare Campus Specific Plan4 

Medical Offices 190.000 TSF 
Commercial Retail 210.000 TSF 
Research & Education 200.000 TSF 
Hospital 50 Beds 
Institutional Residential 660 Beds 

28  Alessandro Metrolink Station   Light Rail Transit Station  300  SP  
29 Airport Master Plan Airport Use 559.000 TSF 
30 Meridian Business Park North  Industrial Park  5,985.000  TSF  
31 SP 341; PP 21552 (Majestic Freeway Business Center) High-Cube Warehouse 6,200.000 TSF 
32 PP 20699 (Oleander Business Park) Warehousing 1,206.710 TSF 
33  Ramona Metrolink Station   Light Rail Transit Station  300  SP  

34 PP 22925 (Amstar/Kaliber Development) 

Office (258.102 TSF) 258.102 TSF 
Warehousing 409.312 TSF 
General Light Industrial 42.222 TSF 
Retail 10.000 TSF 

35 
P07-1028 (Alessandro Business Park) General Light Industrial 662.018 TSF 
Alessandro and Gorgonio Fast Food w/Drive Thru 4.050 TSF 
2100 Alessandro Boulevard Vocational School 11.505 TSF 

36 P 05-0113 (IDI) High-Cube Warehouse 1,750.000 TSF 
37 P 05-0192 (Oakmont I) High-Cube Warehouse 697.600 TSF 
38 P 05-0477 High-Cube Warehouse 462.692 TSF 
39 Rados Distribution Center High-Cube Warehouse 1,200.000 TSF 
40 Investment Development Services (IDS) II High-Cube Warehouse 350.000 TSF 
41 P 07-09-0018 Warehousing 170.000 TSF 
42 P 07-07-0029 (Oakmont II) High-Cube Warehouse 1,600.000 TSF 
43 TR 32707  SFDR  137  DU  
44 TR 34716  SFDR  318  DU  
45 P 05-0493 (Ridge I) High-Cube Warehouse 700.000 TSF 
46 Ridge II High-Cube Warehouse 2,000.000 TSF 
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TAZ Project Name Land Use1 Quantity Units2 

47 
Harvest Landing Specific Plan 

SFDR 717 DU 

Condo/Townhomes 1,139 DU 

Sports Park 16.700 AC 

Business Park 1,233.401 TSF 

Shopping Center 73.181 TSF 
Perris Marketplace Shopping Center 450.000 TSF 

48 P 06-0411 (Concrete Batch Plant) Manufacturing 2.000 TSF 
49 Jordan Distribution High-Cube Warehouse 378.000 TSF 
50 Aiere High-Cube Warehouse 642.000 TSF 
51 P 08-11-0005; P 08-11-0006 (Starcrest) High-Cube Warehouse 454.088 TSF 

52A Stratford Ranch Specific Plan High-Cube Warehouse 1,725.411 TSF 

52B Stratford Ranch Specific Plan 
High-Cube Warehouse 480.000 TSF 

General Light Industrial 120.000 TSF 
53 PP 18908 General Light Industrial 133.000 TSF 
54 Tract 33869 SFDR 39.000 DU 
55 PP 16976 General Light Industrial 85.000 TSF 
56 PP 21144 Industrial Park 190.802 TSF 

57 Quail Ranch Specific Plan 

Private School (K-12) 300 STU 

Golf Course 18 Holes 

Hotel 500 ROOMS 

Specialty Retail 66.667 TSF 

General office 66.667 TSF 

Assisted Living 500 Beds 

Senior Living (Detached) 200 DU 

SFDR 600 DU 

58 

a TR 32460 (Sussex Capital) SFDR 57 DU 
b TR 32459 (Sussex Capital) SFDR 11 DU 
c TR 30411 (Pacific Communities) SFDR 24 DU 
d TR 33962 (Pacific Scene Homes) SFDR 31 DU 
e TR 30998 (Pacific Communities) SFDR 47 DU 

59 

a Westridge Commerce Center High-Cube Warehouse 937.260 TSF 
b P06-158 (Gascon) Commercial Retail 116.360 TSF 
c Auto Mall Specific Plan (PAC) Commercial Retail 304.500 TSF 

d ProLogis 
Warehousing 367.000 TSF 

High-Cube Warehouse 1,901.000 TSF 

e TR 35823 (Stowe Passco) 
SFDR 261 DU 

Apartments 216 DU 
60 TR 36340 SFDR 275 DU 
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TAZ Project Name Land Use1 Quantity Units2 

61 
a TR 31771 (Sanchez) SFDR 25 DU 
b TR 34397 (Winchester Associates) SFDR 52 DU 
c TR 32645 (Winchester Associates) SFDR 53 DU 

62 Lowe's (Moreno Beach Marketplace) Home Improvement Store 175.000 TSF 

63 

a Convenience Store/ Fueling Station Gas Station w/ Market 30.750 TSF 
b Senior Assisted Living Assisted Living Units 139 DU 
c TR 31590 (Winchester Associates) SFDR 96 DU 
d TR 32548 (Gabel, Cook & Associates) SFDR 107 DU 
e 26th Corp. & Granite Capitol SFDR 32 DU 
f TR 32218 (Whitney) SFDR 63 DU 
g Moreno Marketplace Commercial Retail 93.788 TSF 
h Medical Plaza Medical Offices 311.633 TSF 

64 

a Moreno Medical Campus Medical Offices 80.000 TSF 
b Aqua Bella Specific Plan SFDR 2,922 DU 
c TR 34329 (Granite Capitol) SFDR 90 DU 
d Cresta Bella General Office 30.000 TSF 

65 

a Villages of Lakeview  

SFDR 860 DU 

Condo/Townhomes 1,920 DU 

Elementary School 1,200 STU 

Commercial Retail 100.000 TSF 

Soccer Complex 12 Fields 

City Park 8.900 AC 

County Park 8.100 AC 

Regional Park 107.100 AC 

b Motte Lakeview Ranch 

SFDR 847 DU 

Condo/Townhomes 686 DU 

Apartments 467 DU 

Elementary School 650 STU 

Middle School 300 STU 

Commercial Retail 120.000 TSF 

Regional Park 177.000 AC 

66 Gateway Area Specific Plan 

Commercial Retail 255.000 AC 

General Office 510.000 AC 

Business Park 595.000 AC 

Residential 340.000 AC 
67 Moreno Valley Industrial Center (Industrial Area SP) General Light Industrial 354.810 TSF 
68 Centerpointe Business Park General Light Industrial 356.000 TSF 
69 ProLogis/Rolling Hills Ranch Industrial Heavy Industrial 2,565.684 TSF 
70 P05-0493 Logistics 597.370 TSF 
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TAZ Project Name Land Use1 Quantity Units2 

71 
P07-0102; and P09-0416, -0418, -0419 General Light Industrial 652.018 TSF 
Alessandro Bl. (APN 263-091-008; 263-100-019; 263-100-
005; P14-0841 to 0848) 

Commercial and Industrial 
Complex 101.580 TSF 

72 Moreno Valley Shopping Center 

Free Standing Discount 
Store 189.520 TSF 

Gas Station w/ Market / 
Car Wash 16 VFP 

73 TR 31305 / Richmond American Residential 87 DU 
74 TR 32505 / DR Horton Residential 72 DU 
75 TR 34329 / Granite Capitol Residential 90 DU 
76 TR 31814 / Moreno Valley Investors Residential 60 DU 
77 TR 33771 / Creative Design Associates Residential 12 DU 
78 TR 35663 / Kha Residential 12 DU 
79 TR 22180 / Young Homes Residential 140 DU 
80 TR 32515 Residential 161 DU 
81 TR 32142 Residential 81 DU 
82 Heartland Residential 922 DU 
83 San Michele Industrial Center (Industrial Area SP) General Light Industrial 865.960 TSF 
84 Hidden Canyon General Light Industrial 2,890.000 TSF 
85 Starcrest, P011-0005; 08-11-0006 General Light Industrial 454.088 TSF 
86 Commercial Medical Plaza Medical Offices 311.633 TSF 
87 Mountain Bridge Regional Commercial Community Commercial 1,853.251 TSF 
88 Jack Rabbit Trail Residential 2,000 DU 

89 The Preserve / Legacy Highlands SP 
Commercial 595.901 TSF 

Residential 3,412 DU 
90 South Perris Industrial Phase 1 Logistics 787.700 TSF 
91 South Perris Industrial Phase 2 Logistics 3,448.734 TSF 
92 South Perris Industrial Phase 3 Logistics 3,166.857 TSF 
93 P 04-0343 Warehousing 41.650 TSF 
94 P 06-0228 General Light Industrial 149.738 TSF 
95 P 06-0378 Senior Housing 429 DU 
96 P 11-09-0011 Retail 80.000 TSF 
97 P 12-05-0013 Apartments 75 DU 
98 P 12-10-0005 High-Cube Warehouse 1,463.887 TSF 
99 TR 30850 Residential 496 DU 

100 TR 30973 Residential 35 DU 
101 TR 31225 Residential 57 DU 
102 TR 31226 Residential 82 DU 
103 TR 31240 Residential 114 DU 
104 TR 31407 Residential 243 DU 
105 TR 31650 SFDR 61 DU 
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TAZ Project Name Land Use1 Quantity Units2 
106 TR 31659 SFDR 161 DU 
107 TR 32041 Residential 122 DU 
108 TR 32406 SFDR 15 DU 
109 TR 33193 Townhomes 94 DU 
110 TR 33338 Residential 75 DU 
111 California Baptist University Specific Plan University 157 AC 

112 Canyon Springs Specific Plan 

Hospital 280 BEDS 

Medical-Dental Office 370 TSF 
Senior Adult Housing-
Attached 234 DU 

Assisted Living 267 BEDS 
113 Citrus Business Park Specific Plan Industrial Business Park 49 AC 
114 Downtown Specific Plan Residential 5,000 DU 
115 Hunter Business Park Industrial 1,300 AC 
116 La Sierra University Specific Plan Mixed-Use     

117 Magnolia Avenue Specific Plan Mixed-Use/Very High 
Residential 1,473 AC 

118 Marketplace Specific Plan Commercial Retail/Office 200 AC 

119 Mission Grove Specific Plan 

Business/Office Park 56.79 AC 

Commercial Retail 68.12 AC 

High Density Residential 53.77 AC 

Low Density Residential 78.38 AC 
Medium Density 
Residential 155.31 AC 

120 Orangecrest Specific Plan 

Rural Residential 2.13 AC 

Business/Office Park 2.70 AC 

Commercial Retail 138.96 AC 

High Density Residential 13.70 AC 

Low Density Residential 540.76 AC 
Medium Density 
Residential 1,217.80 AC 

Public 
Facilities/Institutions 121.59 AC 

Public Park 59.51 AC 
121 Rancho La Sierra Specific Plan SFDR 598 DU 
122 Riverside Auto Center Specific Plan Auto Center     
123 Riverwalk Vista Specific Plan Residential 402 DU 
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TAZ Project Name Land Use1 Quantity Units2 

124 Sycamore Canyon Specific Plan 

Hillside Residential 41.83 AC 

Low Density Residential 97.28 AC 
Medium Density 
Residential 14.84 AC 

Very Low Density 
Residential 884.22 AC 

Public Park 27.85 AC 

125 Sycamore Canyon Business Park Specific Plan 
Business/Office Park 847.15 AC 

Commercial Retail 10.32 AC 

126 Sycamore-Highlands Specific Plan 

Commercial Retail 14.63 AC 

High Density Residential 52.18 AC 
Medium Density 
Residential 99.11 AC 

Public Facilities 1.56 AC 

Public Park 144.17 AC 
Very Low Density 
Residential 49.09 AC 

127 University Avenue Specific Plan Mixed-Use Varies   
128 807 Blaine Street (P09-0717; P09-0718) Apartments 55 DU 
129 2340 Fourteenth Street (P09-0808; P08-0809) Senior Housing 134 BEDS 
130 10938 Magnolia Avenue (P10-0083) Pharmacy 14.064 TSF 

131 

6287 Day Street (P10-0090; P10-0091) Gas Station 2 VFP 
2570 Canyon Springs Parkway (P08-0274; P08-0275) Bank w/ Drive Thru 2.746 TSF 
6211 Valley Springs Parkway (Steak 'N Shake Restaurant; 
P14-0536) Fast Food w/Drive Thru 3.750 TSF 

132 N. of Van Buren Boulevard; W. of Wood Street (P10-0808; 
P10-0708) Fast Food w/Drive Thru 2.361 TSF 

133 3439 Arlington Avenue (P12-0234) Fitness Club 9.600 TSF 

134 NWC of Riverwalk Parkway and Flat Rock Drive (P12-0019; 
P12-0156; P12-0158) 

Convenience Store 2.400 TSF 

Coffee Shop 3.946 TSF 

135 3875 Dawes Street (P10-0438; Magnolia Garden 
Condominiums) Condo/Townhomes 62 DU 

136 5938-5944 Grand Avenue (P12-0266; P12-0267; P12-0268) Senior Housing 37 DU 

137 4901 La Sierra Avenue (P11-0627; P11-0628; P11-0777; 
P11-0778) Gas Station 4.100 TSF 

138 4250 Van Buren Boulevard (P12-0605; P12-0606) Gas Station 1.776 TSF 

139 360 Alessandro Boulevard (P12-0419; P12-0557; P12-0558; 
P12-0559) Bank 3.858 TSF 

140 2831 Mary Street (P12-0761; P12-0442 P12-0443; P12-
0444) Pharmacy 56.101 TSF 

141 2450 Market Street (P13-0087; P13-0262) Apartments 77 DU 
142 6091 Victoria Avenue (P13-0432) Day Care 1.831 TSF 
143 6692 Indiana Avenue (P13-0159; P13-0160) Gas Station 2.958 TSF 
144 4824 Jones Avenue (P13-0181; P13-0182) Church 23.124 TSF 
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TAZ Project Name Land Use1 Quantity Units2 
145 2586 University avenue (P13-0650; P13-0651) Bed and Breakfast 3.618 TSF 
146 18580 Van Buren Boulevard (P08-0402; P13-0822) Auto Repair Shop 8.142 TSF 
147 4247 Van Buren Boulevard (P13-0785; P13-0787) Church Expansion 12.166 TSF 

148 SWC of Lurin Avenue and Wood Road (P06-0900; P08-
0269; P08-0270; TTM 32301) SFDR 20 DU 

149 8616 California Avenue (P08-0084; PM 35852) Condo/Townhomes 21 DU 
150 19811 Lurin Avenue (P06-1355; TM 33480) SFDR 32 DU 

151 APN:266140029, 030 (P06-1396; Mariposa Avenue; TM 
33481) SFDR 25 DU 

152 APN:266140002, 021, 022 (P06-1404; Lurin Avenue; TM 
33482) SFDR 29 DU 

153 3719 Strong Street (P05-0269; P08-0416; TM 33550) SFDR 9 DU 
154 1006 & 1008 Clark Street (P06-0782; TM 34908) SFDR 15 DU 

155 E. of Gratton St., W. of Corsica Av., N. of Van Buren Bl. 
(P05-1528; P09-0087; TM 34509) SFDR 50 DU 

156 NWC of Dominion Avenue and Division Street (P08-0396; 
P08-0397; P08-0398; P08-0399; TM 35620) Condo/Townhomes 36 DU 

157 6639 Hillside Avenue (P08-0727; PM 35901) Industrial 5 LOTS 
158 19985 Van Buren Boulevard (P10-0118; Gless Ranch) Commercial Retail 425.447 TSF 

159 3990 Reynolds Road (P12-0021; P12-0022; P12-0074; PM 
36442) Condo/Townhomes 102 DU 

160 NEC of Martha Way & Everest Avenue (P13-0389; TM 
36579) SFDR 5 DU 

161 4325, 4335, 4345, 4355, 4375 Adams Street (P13-0723; 
P13-0724; P13-0725; TM 36654) SFDR 62 DU 

162 5200 Van Buren Boulevard (P09-0600; P09-0601; Walmart 
Expansion) 

Free Standing Discount 
Store 22.272 TSF 

163 11500 Magnolia Avenue (P10-0406; P10-0407; P10-0408) Apartments 168 DU 

164 9241 & 9265 Audrey Avenue (P12-0184; P12-0185; P12-
0187; Azar Plaza) Commercial Retail 6.150 TSF 

165 2325 Cottonwood Avenue (P12-0507; P12-0508; P12-0509; 
P12-0510) High-Cube Warehouse 235.741 TSF 

166 1710 Main Street (P12-0717) Family Dollar Store 8.039 TSF 
167 2861 Mary Street (P12-0442; P12-0443; P12-0444) Shopping Center 56.101 TSF 

168 3545 Central Avenue (P12-0741; P12-0743) Riverside Plaza 
Renovations 35 AC 

169 5731, 5741, 5761 & 5797 Pickler Street (P13-0198; P13-
0199; P13-0200; P13-0201) Apartments 30 DU 

170 3705 Tyler Street (P13-0501; P13-0502) Restaurant 6.000 TSF 

171 6570 Magnolia Avenue; 3739 & 3747 Central Avenue (P13-
0196; P13-0197) Fast Food w/Drive Thru 3.795 TSF 

172 5940-5980 Sycamore Canyon Boulevard (P13-0553; P13-
0554; P13-0583; P14-0065) Apartments 275 DU 

173 SEC Sycamore Canyon Boulevard & Box Springs Road (P13-
0607; P13-0608; P0609; P13-0854) General Light Industrial 171.616 TSF 

174 3742 Park Sierra Avenue (P13-0912; P13-0913) Fitness Club 45.000 TSF 
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TAZ Project Name Land Use1 Quantity Units2 

175 474 Palmyrita Avenue (P13-0956; P13-0959; P13-0960; 
P13-0963; P13-0964; P13-0965; P13-0966) High-Cube Warehouse 1,461.449 TSF 

176 Park Sierra Avenue (P14-0026; P14-0027) Fast Food w/Drive Thru 3.500 TSF 

177 E. of Commerce St., between Mission Inn Av. and Ninth St. 
(P14-0045; P14-0046; P14-0047; P14-0048; P14-0049) Apartments 208 DU 

178 4445 Magnolia Avenue (P13-0207; P13-0208; P13-0209; 
P13-0210; P13-0211) Hospital Expansion Varies   

179 SR-91/Van Buren Commercial Commercial Retail 23.565 TSF 
180 6465 Sycamore Canyon Boulevard Health Club 4.000 TSF 
181 Edgemont Street, South of Eucalyptus Av. Apartments 112 DU 

182 

14601 Dauchy Av. - TM 36370 (P12-0601; P12-0697; P12-
0698) SFDR 10 DU 

TM 32180 (P07-1073) SFDR 9 DU 
18875 Moss Road SFDR 8 DU 
South of Clarke St., west of Crystal View Terrace (PM 
34583' {09-0141; P09-173) SFDR 3 DU 

183 Freeway Business Center (March JPA) High-Cube Warehouse 710 TSF 
184 28860 Professor's Fun IV, LLC/Winchester Associates, Inc. SFDR 9 DU 
185 20636 Pacific Communities SFDR 67 DU 
186 31297 Randy McFarland SFDR 7 DU 
187 31394 Pigeon Pass, Ltd. SFDR 78 DU 
188 31442 SKG Pacific Enterprises Inc. SFDR 63 DU 
189 31517 Professors Prop Six/Winchester Assoc. SFDR 83 DU 
190 31621 Peter Sanchez SFDR 25 DU 
191 32005 Red Hill Village, LLC SFDR 214 DU 
192 32126 Salvador Torres SFDR 35 DU 
193 32194 Arman Pezeshkifar SFDR 32 DU 
194 32408 Sanstone Inc. SFDR 80 DU 
195 32844 Winchester Associates SFDR 17 DU 
196 32978 Focus Estates SFDR 19 DU 
197 33024 Adam Wislar SFDR 8 DU 
198 33275 Jose Guzman SFDR 4 DU 
199 33388 SCH Development, LLC SFDR 16 DU 
200 33436 Winchester Associates SFDR 105 DU 
201 33626 Kincaid Development, Inc. SFDR 23 DU 
202 33963 Rance Garrett SFDR 31 DU 
203 34043 RM3 Building and Development SFDR 12 DU 
204 31621 Beazer Homes SFDR 274 DU 
205 30268 Pacific Communities SFDR 83 DU 
206 31414 GRF - Majestic Hills SFDR 31 DU 
207 31494 Winchester Associates SFDR 12 DU 
208 32715 GFR - Trinity SFDR 30 DU 
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TAZ Project Name Land Use1 Quantity Units2 
209 33256 Granite Homes SFDR 79 DU 
210 32711 Isaac Genah SFDR 9 DU 
211 35530 Moreno Gilman 650, LLC-Quail Ranch SFDR 1,105 DU 
212 35534 Leedco Engineers SFDR 12 DU 
213 36436 CV Communities SFDR 159 DU 
214 36401 Continental East Fund III, LLC SFDR 92 DU 
215 32215 Winchester Associates "Scottish Village" MFDR 194 DU 
216 32756 Jimmy Lee MFDR 24 DU 
217 35369 Tason Myers Property MFDR 12 DU 
218 35414 Lincoln Property Co. Southwest MFDR 240 DU 
219 35769 Michael Chen MFDR 16 DU 

220 PA08-0013 Palm Desert Development "Rancho Dorado 
North" MFDR 80 DU 

221 PA09-0006 Jim Nydam MFDR 15 DU 
222 35861 Frederick Homes MFDR 24 DU 
223 36038 Alessandro Village Plaza, LLC MFDR 96 DU 
224 35304 Jimmy Lee MFDR 12 DU 
225 Alessandro & Lasselle Shopping Center 140 TSF 
226 Burger King - Fast-Food - 24800 Sunnymead Fast Food w/Drive Thru -- TSF 

227 
Nightclub Retail 11 TSF 

Aerosports Trampoline Park Recreation Community 
Center 34.5 TSF 

228 Food 4 Less - Fueling Station Gas Station with 
Convenience Market 16 VFS 

229 Lakeshore Village Marketplace Shopping Center 140 TSF 
230 El Paso (food court) Fast Food no Drive Thru -- TSF 
231 Potato Corner Fast Food no Drive Thru -- TSF 
232 O'Reilly Automotive Automobile Parts Sale 7.5 TSF 
233 O'Reilly Automotive Automobile Parts Sale 7.5 TSF 
234 Restaurant Restaurant 9 TSF 
235 Rancho Belago Plaza - Retail Retail 14 TSF 

236 
24-Hour Fitness Fitness Club -- TSF 
Rivals Sports Bar & Grill Restaurant -- TSF 

237 Walmart Free Standing Discount 
Store 193 TSF 

238 Yum Yum Donut Shop Coffee/Donut Shop w/o 
Drive-Thru 4.35 TSF 

239 Hawthorn Inn & Suites Hotel 79 RMS 
240 Sleep Inn Suites Hotel 66 RMS 
241 Fresenius Medical Care Center Medical Offices 12 TSF 
242 Integrated Care Communities Nursing Home 44 TSF 
243 Kaiser Permanente - Emergency Room Expansion Medical Offices -- TSF 
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TAZ Project Name Land Use1 Quantity Units2 
244 Moreno Valley Professional Center General Office 84 TSF 
245 Olivewood Plaza - Office Building General Office 23 TSF 

246 Renaissance Village of Moreno Valley Senior Adult Housing-
Attached 140 DU 

247 Riverside County Office Building General Office 52 TSF 

248 Gateway Business Park Residential 
Condo/Townhouse 34 DU 

249 Shaw Development High-Cube Warehouse 367 TSF 
250 IDS/Real Estate Group - Nandina Distribution Center High-Cube Warehouse 697 TSF 
251 Stoneridge Town Centre - Vacant Restaurant Restaurant 5,700 TSF 

252 Moreno Valley Logistics  Center 
High-Cube Warehouse 1,332 TSF 

Warehousing 371 TSF 
1  SFDR = Single Family Detached Residential ; MFDR = Multi-Family Detached Residential 
2  DU = Dwelling Units; TSF = Thousand Square Feet; SP = Spaces; VFP = Vehicle Fueling Positions 
3  Source: Cactus Avenue and Commerce Center Drive Commercial Center TIA, Urban Crossroads, Inc., December 9, 2008 (Revised). 
4  Source: March Lifecare Campus Specific Plan Traffic Impact Analysis, Mountain Pacific, Inc., May 2009 (Revised). 
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4 FINDINGS & CONCLUSIONS 

4.1 CONSTRUCTION-SOURCE EMISSIONS 

For regional emissions, the Project would not exceed the numerical thresholds of significance 
established by the South Coast Air Quality Management District (SCAQMD).  Thus a less than 
significant impact will occur. 

Additionally, emissions during construction activity will not exceed the SCAQMD’s localized 
significance threshold. Therefore, a less than significant impact would occur. 

Project construction-source emissions would not conflict with the applicable Air Quality 
Management Plan (AQMP).  

Established requirements addressing construction equipment operations, and construction 
material use, storage, and disposal requirements act to minimize odor impacts that may result 
from construction activities. Moreover, construction-source odor emissions would be 
temporary, short-term, and intermittent in nature and would not result in persistent impacts 
that would affect substantial numbers of people. Potential construction-source odor impacts 
are therefore considered less-than-significant. 

4.2 OPERATIONAL-SOURCE EMISSIONS 

For regional emissions, the Project would not exceed the numerical thresholds of significance 
established by the SCAQMD. Thus a less than significant impact would occur for Project-related 
operational-source emissions without the application of mitigation measures.  

Project operational-source emissions would not result in or cause a significant localized air 
quality impact as discussed in the operational LSTs section of this report. The proposed Project 
would not result in a significant CO “hotspot” as a result of Project related traffic during 
ongoing operations, nor would the Project result in a significant adverse health impact as 
discussed in Section 3.8, thus a less than significant impact to sensitive receptors during 
operational activity is expected.   

Project operational-source emissions would not conflict with the AQMP.  

Substantial odor-generating sources include land uses such as agricultural activities, feedlots, 
wastewater treatment facilities, landfills or various heavy industrial uses. The Project does not 
propose any such uses or activities that would result in potentially significant operational-
source odor impacts.   Potential sources of operational odors generated by the Project would 
include disposal of miscellaneous residential refuse.  Moreover, SCAQMD Rule 402 acts to 
prevent occurrences of odor nuisances  (1) . Consistent with City requirements, all Project-
generated refuse would be stored in covered containers and removed at regular intervals in 
compliance with solid waste regulations. Potential operational-source odor impacts are 
therefore considered less-than-significant. 
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4.3 STANDARD REGULATORY REQUIREMENTS/BEST AVAILABLE CONTROL MEASURES (BACMS) 

Measures listed below (or equivalent language) shall appear on all Project grading plans, 
construction specifications and bid documents, and the City shall ensure such language is 
incorporated prior to issuance of any development permits.  

SCAQMD Rules that are currently applicable during construction activity for this Project include 
but are not limited to: Rule 1113 (Architectural Coatings) (23); Rule 431.2 (Low Sulfur Fuel)  
(24); Rule 403 (Fugitive Dust)  (25); and Rule 1186 / 1186.1 (Street Sweepers)  (26). It should be 
noted that BACMs are not mitigation as they are standard regulatory requirements. 

BACM AQ-1 

The following measures shall be incorporated into Project plans and specifications as 
implementation of Rule 403 (4):    

• All clearing, grading, earth-moving, or excavation activities shall cease when winds exceed 25 
mph per SCAQMD guidelines in order to limit fugitive dust emissions. 

• The contractor shall ensure that all disturbed unpaved roads and disturbed areas within the 
Project are watered at least three (3) times daily during dry weather. Watering, with complete 
coverage of disturbed areas, shall occur at least three times a day, preferably in the mid-
morning, afternoon, and after work is done for the day.   

• The contractor shall ensure that traffic speeds on unpaved roads and Project site areas are 
reduced to 15 miles per hour or less  

4.4 CONSTRUCTION AND OPERATIONAL-SOURCE AIR POLLUTANT EMISSIONS MITIGATION 

MEASURES 

No significant impacts were identified and no mitigation measures are required. 
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6 CERTIFICATION 

The contents of this air study report represent an accurate depiction of the environmental 
impacts associated with the proposed Ironwood Residential (TTM No. 37001) Project.  The 
information contained in this air quality impact assessment report is based on the best 
available data at the time of preparation. If you have any questions, please contact me directly 
at (949) 660-1994 ext. 217. 

 

Haseeb Qureshi 
Senior Associate 
URBAN CROSSROADS, INC. 
41 Corporate Park, Suite 300 
Irvine, CA  92606 
(949) 660-1994 x217 
hqureshi@urbanxroads.com  

 

EDUCATION 

Master of Science in Environmental Studies 
California State University, Fullerton • May, 2010 

Bachelor of Arts in Environmental Analysis and Design 
University of California, Irvine • June, 2006 
 

PROFESSIONAL AFFILIATIONS 
AEP – Association of Environmental Planners  
AWMA – Air and Waste Management Association 
ASTM – American Society for Testing and Materials 

 

PROFESSIONAL CERTIFICATIONS 
Planned Communities and Urban Infill – Urban Land Institute • June, 2011 
Indoor Air Quality and Industrial Hygiene – EMSL Analytical • April, 2008 
Principles of Ambient Air Monitoring – California Air Resources Board • August, 2007 
AB2588 Regulatory Standards – Trinity Consultants • November, 2006 
Air Dispersion Modeling – Lakes Environmental • June, 2006 
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CALEEMOD EMISSIONS MODEL OUTPUTS 
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Riverside-South Coast County, Summer

Ironwood Residential- Construction

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 181.00 Dwelling Unit 58.77 325,800.00 518

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.4 28

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2020Operational Year

CO2 Intensity 
(lb/MWhr)

466.91 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:58 AMPage 1 of 33
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Project Characteristics - CPUC GHG Calculator version 3c, worksheet tab "CO2 Allocations," cells AH/AQ 35-44.

Land Use - Project unit count is based on information provided by the applicant

Construction Phase - Based on consultation with the applicant

Off-road Equipment - 8 hour work days

Off-road Equipment - 8 hour work days

Off-road Equipment - Water truck added

Off-road Equipment - 

Grading - 

Vehicle Trips - Construction run only

Woodstoves - Construction run only

Energy Use - Construction run only

Construction Off-road Equipment Mitigation - 
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Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 75.00 675.00

tblConstructionPhase NumDays 1,110.00 55.00

tblConstructionPhase NumDays 110.00 75.00

tblConstructionPhase NumDays 75.00 675.00

tblConstructionPhase PhaseEndDate 11/1/2022 7/2/2020

tblConstructionPhase PhaseStartDate 4/1/2020 12/1/2017

tblEnergyUse LightingElect 1,608.84 0.00

tblEnergyUse NT24E 5,089.81 0.00

tblEnergyUse NT24NG 5,950.14 0.00

tblEnergyUse T24E 980.99 0.00

tblEnergyUse T24NG 27,816.78 0.00

tblFireplaces NumberGas 153.85 0.00

tblFireplaces NumberNoFireplace 18.10 0.00

tblFireplaces NumberWood 9.05 0.00

tblOffRoadEquipment HorsePower 400.00 189.00

tblOffRoadEquipment LoadFactor 0.38 0.50

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblProjectCharacteristics CO2IntensityFactor 630.89 466.91

tblProjectCharacteristics OperationalYear 2014 2020

tblVehicleTrips ST_TR 10.08 0.00

tblVehicleTrips SU_TR 8.77 0.00

tblVehicleTrips WD_TR 9.57 0.00

tblWoodstoves NumberCatalytic 9.05 0.00

tblWoodstoves NumberNoncatalytic 9.05 0.00
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2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2017 6.8734 76.9652 50.8978 0.0729 8.9304 3.6333 12.5637 3.6647 3.3426 7.0073 0.0000 7,383.139
7

7,383.139
7

2.1972 0.0000 7,429.280
4

2018 5.8714 19.9399 18.2567 0.0300 0.3130 1.1413 1.4542 0.0830 1.0660 1.1490 0.0000 2,907.596
5

2,907.596
5

0.7460 0.0000 2,923.262
6

2019 5.6358 17.4763 18.0018 0.0300 0.3130 0.9830 1.2960 0.0830 0.9181 1.0011 0.0000 2,860.605
3

2,860.605
3

0.7412 0.0000 2,876.170
3

2020 5.5022 16.1164 17.8914 0.0300 0.3130 0.8888 1.2018 0.0830 0.8296 0.9126 0.0000 2,801.093
4

2,801.093
4

0.7379 0.0000 2,816.589
1

Total 23.8828 130.4978 105.0477 0.1629 9.8693 6.6464 16.5157 3.9137 6.1563 10.0700 0.0000 15,952.43
49

15,952.43
49

4.4223 0.0000 16,045.30
24

Unmitigated Construction
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2017 6.8734 76.9652 50.8978 0.0729 3.6397 3.6333 7.2730 1.4708 3.3426 4.8135 0.0000 7,383.139
7

7,383.139
7

2.1972 0.0000 7,429.280
4

2018 5.8714 19.9399 18.2567 0.0300 0.3130 1.1413 1.4542 0.0830 1.0660 1.1490 0.0000 2,907.596
5

2,907.596
5

0.7460 0.0000 2,923.262
6

2019 5.6358 17.4763 18.0018 0.0300 0.3130 0.9830 1.2960 0.0830 0.9181 1.0011 0.0000 2,860.605
3

2,860.605
3

0.7412 0.0000 2,876.170
3

2020 5.5022 16.1164 17.8914 0.0300 0.3130 0.8888 1.2018 0.0830 0.8296 0.9126 0.0000 2,801.093
4

2,801.093
4

0.7379 0.0000 2,816.589
1

Total 23.8828 130.4978 105.0477 0.1629 4.5786 6.6464 11.2250 1.7198 6.1563 7.8761 0.0000 15,952.43
49

15,952.43
49

4.4223 0.0000 16,045.30
24

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 53.61 0.00 32.03 56.06 0.00 21.79 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 7.6052 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 7.6052 0.1733 14.9824 7.9000e-
004

0.0000 0.0824 0.0824 0.0000 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 7.6052 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 7.6052 0.1733 14.9824 7.9000e-
004

0.0000 0.0824 0.0824 0.0000 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grading Grading 3/1/2017 6/13/2017 5 75

2 Building Construction Building Construction 6/14/2017 8/29/2017 5 55

3 Paving Paving 8/30/2017 3/31/2020 5 675

4 Architectural Coating Architectural Coating 12/1/2017 7/2/2020 5 675

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 659,745; Residential Outdoor: 219,915; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – 
sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 187.5

Acres of Paving: 0
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3.1 Mitigation Measures Construction

Water Exposed Area

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Excavators 2 8.00 162 0.38

Grading Graders 1 8.00 174 0.41

Grading Off-Highway Trucks 1 8.00 189 0.50

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Scrapers 2 8.00 361 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 8.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 125 0.42

Paving Paving Equipment 2 8.00 130 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 8.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Grading 9 23.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 65.00 19.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 8.6733 0.0000 8.6733 3.5965 0.0000 3.5965 0.0000 0.0000

Off-Road 6.7945 76.8719 49.7264 0.0698 3.6317 3.6317 3.3412 3.3412 7,138.038
8

7,138.038
8

2.1871 7,183.967
5

Total 6.7945 76.8719 49.7264 0.0698 8.6733 3.6317 12.3051 3.5965 3.3412 6.9377 7,138.038
8

7,138.038
8

2.1871 7,183.967
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0789 0.0934 1.1714 3.0800e-
003

0.2571 1.5600e-
003

0.2587 0.0682 1.4400e-
003

0.0696 245.1010 245.1010 0.0101 245.3130

Total 0.0789 0.0934 1.1714 3.0800e-
003

0.2571 1.5600e-
003

0.2587 0.0682 1.4400e-
003

0.0696 245.1010 245.1010 0.0101 245.3130

Unmitigated Construction Off-Site
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3.2 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.3826 0.0000 3.3826 1.4026 0.0000 1.4026 0.0000 0.0000

Off-Road 6.7945 76.8719 49.7264 0.0698 3.6317 3.6317 3.3412 3.3412 0.0000 7,138.038
8

7,138.038
8

2.1871 7,183.967
5

Total 6.7945 76.8719 49.7264 0.0698 3.3826 3.6317 7.0143 1.4026 3.3412 4.7438 0.0000 7,138.038
8

7,138.038
8

2.1871 7,183.967
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0789 0.0934 1.1714 3.0800e-
003

0.2571 1.5600e-
003

0.2587 0.0682 1.4400e-
003

0.0696 245.1010 245.1010 0.0101 245.3130

Total 0.0789 0.0934 1.1714 3.0800e-
003

0.2571 1.5600e-
003

0.2587 0.0682 1.4400e-
003

0.0696 245.1010 245.1010 0.0101 245.3130

Mitigated Construction Off-Site
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3.3 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.3022 28.5087 19.3714 0.0287 1.9099 1.9099 1.7914 1.7914 2,831.309
4

2,831.309
4

0.7084 2,846.185
3

Total 3.3022 28.5087 19.3714 0.0287 1.9099 1.9099 1.7914 1.7914 2,831.309
4

2,831.309
4

0.7084 2,846.185
3

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1333 1.4461 1.5584 3.9900e-
003

0.1195 0.0277 0.1473 0.0342 0.0255 0.0597 394.6541 394.6541 2.5200e-
003

394.7069

Worker 0.2231 0.2639 3.3105 8.7200e-
003

0.7266 4.4200e-
003

0.7310 0.1927 4.0700e-
003

0.1968 692.6766 692.6766 0.0285 693.2758

Total 0.3564 1.7100 4.8688 0.0127 0.8461 0.0322 0.8782 0.2268 0.0296 0.2564 1,087.330
7

1,087.330
7

0.0311 1,087.982
7

Unmitigated Construction Off-Site
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3.3 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.3022 28.5087 19.3714 0.0287 1.9099 1.9099 1.7914 1.7914 0.0000 2,831.309
4

2,831.309
4

0.7084 2,846.185
3

Total 3.3022 28.5087 19.3714 0.0287 1.9099 1.9099 1.7914 1.7914 0.0000 2,831.309
4

2,831.309
4

0.7084 2,846.185
3

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1333 1.4461 1.5584 3.9900e-
003

0.1195 0.0277 0.1473 0.0342 0.0255 0.0597 394.6541 394.6541 2.5200e-
003

394.7069

Worker 0.2231 0.2639 3.3105 8.7200e-
003

0.7266 4.4200e-
003

0.7310 0.1927 4.0700e-
003

0.1968 692.6766 692.6766 0.0285 693.2758

Total 0.3564 1.7100 4.8688 0.0127 0.8461 0.0322 0.8782 0.2268 0.0296 0.2564 1,087.330
7

1,087.330
7

0.0311 1,087.982
7

Mitigated Construction Off-Site
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3.4 Paving - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.9074 20.2964 14.7270 0.0223 1.1384 1.1384 1.0473 1.0473 2,281.058
8

2,281.058
8

0.6989 2,295.736
0

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.9074 20.2964 14.7270 0.0223 1.1384 1.1384 1.0473 1.0473 2,281.058
8

2,281.058
8

0.6989 2,295.736
0

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0515 0.0609 0.7640 2.0100e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.4000e-
004

0.0454 159.8484 159.8484 6.5800e-
003

159.9867

Total 0.0515 0.0609 0.7640 2.0100e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.4000e-
004

0.0454 159.8484 159.8484 6.5800e-
003

159.9867

Unmitigated Construction Off-Site
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3.4 Paving - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.9074 20.2964 14.7270 0.0223 1.1384 1.1384 1.0473 1.0473 0.0000 2,281.058
8

2,281.058
8

0.6989 2,295.736
0

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.9074 20.2964 14.7270 0.0223 1.1384 1.1384 1.0473 1.0473 0.0000 2,281.058
8

2,281.058
8

0.6989 2,295.736
0

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0515 0.0609 0.7640 2.0100e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.4000e-
004

0.0454 159.8484 159.8484 6.5800e-
003

159.9867

Total 0.0515 0.0609 0.7640 2.0100e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.4000e-
004

0.0454 159.8484 159.8484 6.5800e-
003

159.9867

Mitigated Construction Off-Site
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3.4 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.6114 17.1628 14.4944 0.0223 0.9386 0.9386 0.8635 0.8635 2,245.269
5

2,245.269
5

0.6990 2,259.948
1

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.6114 17.1628 14.4944 0.0223 0.9386 0.9386 0.8635 0.8635 2,245.269
5

2,245.269
5

0.6990 2,259.948
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0464 0.0551 0.6911 2.0100e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 153.7834 153.7834 6.0900e-
003

153.9112

Total 0.0464 0.0551 0.6911 2.0100e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 153.7834 153.7834 6.0900e-
003

153.9112

Unmitigated Construction Off-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:58 AMPage 15 of 33

1.ab

Packet Pg. 836

A
tt

ac
h

m
en

t:
 A

ir
 Q

u
al

it
y 

Im
p

ac
t 

A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



3.4 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.6114 17.1628 14.4944 0.0223 0.9386 0.9386 0.8635 0.8635 0.0000 2,245.269
5

2,245.269
5

0.6990 2,259.948
1

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.6114 17.1628 14.4944 0.0223 0.9386 0.9386 0.8635 0.8635 0.0000 2,245.269
5

2,245.269
5

0.6990 2,259.948
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0464 0.0551 0.6911 2.0100e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 153.7834 153.7834 6.0900e-
003

153.9112

Total 0.0464 0.0551 0.6911 2.0100e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 153.7834 153.7834 6.0900e-
003

153.9112

Mitigated Construction Off-Site
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3.4 Paving - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4259 14.9353 14.3652 0.0223 0.8094 0.8094 0.7447 0.7447 2,208.973
1

2,208.973
1

0.6989 2,223.649
9

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.4259 14.9353 14.3652 0.0223 0.8094 0.8094 0.7447 0.7447 2,208.973
1

2,208.973
1

0.6989 2,223.649
9

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0426 0.0503 0.6330 2.0100e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.0543 148.0543 5.6800e-
003

148.1736

Total 0.0426 0.0503 0.6330 2.0100e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.0543 148.0543 5.6800e-
003

148.1736

Unmitigated Construction Off-Site
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3.4 Paving - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4259 14.9353 14.3652 0.0223 0.8094 0.8094 0.7447 0.7447 0.0000 2,208.973
1

2,208.973
1

0.6989 2,223.649
9

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.4259 14.9353 14.3652 0.0223 0.8094 0.8094 0.7447 0.7447 0.0000 2,208.973
1

2,208.973
1

0.6989 2,223.649
9

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0426 0.0503 0.6330 2.0100e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.0543 148.0543 5.6800e-
003

148.1736

Total 0.0426 0.0503 0.6330 2.0100e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 148.0543 148.0543 5.6800e-
003

148.1736

Mitigated Construction Off-Site
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3.4 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3301 13.7845 14.3523 0.0223 0.7390 0.7390 0.6799 0.6799 2,160.757
1

2,160.757
1

0.6988 2,175.432
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3301 13.7845 14.3523 0.0223 0.7390 0.7390 0.6799 0.6799 2,160.757
1

2,160.757
1

0.6988 2,175.432
6

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0397 0.0465 0.5878 2.0100e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 142.0030 142.0030 5.3600e-
003

142.1155

Total 0.0397 0.0465 0.5878 2.0100e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 142.0030 142.0030 5.3600e-
003

142.1155

Unmitigated Construction Off-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:58 AMPage 19 of 33

1.ab

Packet Pg. 840

A
tt

ac
h

m
en

t:
 A

ir
 Q

u
al

it
y 

Im
p

ac
t 

A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



3.4 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3301 13.7845 14.3523 0.0223 0.7390 0.7390 0.6799 0.6799 0.0000 2,160.757
1

2,160.757
1

0.6988 2,175.432
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3301 13.7845 14.3523 0.0223 0.7390 0.7390 0.6799 0.6799 0.0000 2,160.757
1

2,160.757
1

0.6988 2,175.432
6

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0397 0.0465 0.5878 2.0100e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 142.0030 142.0030 5.3600e-
003

142.1155

Total 0.0397 0.0465 0.5878 2.0100e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 142.0030 142.0030 5.3600e-
003

142.1155

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.4431 2.9134 2.4908 3.9600e-
003

0.2311 0.2311 0.2311 0.2311 375.2641 375.2641 0.0396 376.0961

Total 4.2183 2.9134 2.4908 3.9600e-
003

0.2311 0.2311 0.2311 0.2311 375.2641 375.2641 0.0396 376.0961

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0446 0.0528 0.6621 1.7400e-
003

0.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394 138.5353 138.5353 5.7100e-
003

138.6552

Total 0.0446 0.0528 0.6621 1.7400e-
003

0.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394 138.5353 138.5353 5.7100e-
003

138.6552

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.4431 2.9134 2.4908 3.9600e-
003

0.2311 0.2311 0.2311 0.2311 0.0000 375.2641 375.2641 0.0396 376.0961

Total 4.2183 2.9134 2.4908 3.9600e-
003

0.2311 0.2311 0.2311 0.2311 0.0000 375.2641 375.2641 0.0396 376.0961

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0446 0.0528 0.6621 1.7400e-
003

0.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394 138.5353 138.5353 5.7100e-
003

138.6552

Total 0.0446 0.0528 0.6621 1.7400e-
003

0.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394 138.5353 138.5353 5.7100e-
003

138.6552

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3982 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 375.2647 375.2647 0.0357 376.0135

Total 4.1734 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 375.2647 375.2647 0.0357 376.0135

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0402 0.0477 0.5989 1.7400e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 133.2789 133.2789 5.2800e-
003

133.3897

Total 0.0402 0.0477 0.5989 1.7400e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 133.2789 133.2789 5.2800e-
003

133.3897

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3982 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 0.0000 375.2647 375.2647 0.0357 376.0135

Total 4.1734 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 0.0000 375.2647 375.2647 0.0357 376.0135

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0402 0.0477 0.5989 1.7400e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 133.2789 133.2789 5.2800e-
003

133.3897

Total 0.0402 0.0477 0.5989 1.7400e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 133.2789 133.2789 5.2800e-
003

133.3897

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3553 2.4472 2.4551 3.9600e-
003

0.1717 0.1717 0.1717 0.1717 375.2641 375.2641 0.0317 375.9297

Total 4.1305 2.4472 2.4551 3.9600e-
003

0.1717 0.1717 0.1717 0.1717 375.2641 375.2641 0.0317 375.9297

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0369 0.0436 0.5486 1.7400e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.0000e-
004

0.0393 128.3137 128.3137 4.9200e-
003

128.4171

Total 0.0369 0.0436 0.5486 1.7400e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.0000e-
004

0.0393 128.3137 128.3137 4.9200e-
003

128.4171

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3553 2.4472 2.4551 3.9600e-
003

0.1717 0.1717 0.1717 0.1717 0.0000 375.2641 375.2641 0.0317 375.9297

Total 4.1305 2.4472 2.4551 3.9600e-
003

0.1717 0.1717 0.1717 0.1717 0.0000 375.2641 375.2641 0.0317 375.9297

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0369 0.0436 0.5486 1.7400e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.0000e-
004

0.0393 128.3137 128.3137 4.9200e-
003

128.4171

Total 0.0369 0.0436 0.5486 1.7400e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.0000e-
004

0.0393 128.3137 128.3137 4.9200e-
003

128.4171

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3229 2.2451 2.4419 3.9600e-
003

0.1479 0.1479 0.1479 0.1479 375.2641 375.2641 0.0291 375.8742

Total 4.0981 2.2451 2.4419 3.9600e-
003

0.1479 0.1479 0.1479 0.1479 375.2641 375.2641 0.0291 375.8742

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0344 0.0403 0.5094 1.7400e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 123.0693 123.0693 4.6400e-
003

123.1668

Total 0.0344 0.0403 0.5094 1.7400e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 123.0693 123.0693 4.6400e-
003

123.1668

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3229 2.2451 2.4419 3.9600e-
003

0.1479 0.1479 0.1479 0.1479 0.0000 375.2641 375.2641 0.0291 375.8742

Total 4.0981 2.2451 2.4419 3.9600e-
003

0.1479 0.1479 0.1479 0.1479 0.0000 375.2641 375.2641 0.0291 375.8742

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0344 0.0403 0.5094 1.7400e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 123.0693 123.0693 4.6400e-
003

123.1668

Total 0.0344 0.0403 0.5094 1.7400e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 123.0693 123.0693 4.6400e-
003

123.1668

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.457065 0.068684 0.178597 0.172280 0.046891 0.007460 0.012475 0.043976 0.000902 0.001056 0.006515 0.000828 0.003272

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 7.6052 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Unmitigated 7.6052 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Consumer 
Products

6.4508 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.4562 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 26.8880 26.8880 0.0262 27.4386

Architectural 
Coating

0.6982 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 7.6052 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Consumer 
Products

6.4508 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.4562 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 26.8880 26.8880 0.0262 27.4386

Architectural 
Coating

0.6982 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 7.6052 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:58 AMPage 33 of 33

1.ab

Packet Pg. 854

A
tt

ac
h

m
en

t:
 A

ir
 Q

u
al

it
y 

Im
p

ac
t 

A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Riverside-South Coast County, Winter

Ironwood Residential- Construction

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 181.00 Dwelling Unit 58.77 325,800.00 518

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.4 28

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2020Operational Year

CO2 Intensity 
(lb/MWhr)

466.91 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:59 AMPage 1 of 33

1.ab

Packet Pg. 855

A
tt

ac
h

m
en

t:
 A

ir
 Q

u
al

it
y 

Im
p

ac
t 

A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Project Characteristics - CPUC GHG Calculator version 3c, worksheet tab "CO2 Allocations," cells AH/AQ 35-44.

Land Use - Project unit count is based on information provided by the applicant

Construction Phase - Based on consultation with the applicant

Off-road Equipment - 8 hour work days

Off-road Equipment - 8 hour work days

Off-road Equipment - Water truck added

Off-road Equipment - 

Grading - 

Vehicle Trips - Construction run only

Woodstoves - Construction run only

Energy Use - Construction run only

Construction Off-road Equipment Mitigation - 
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Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 75.00 675.00

tblConstructionPhase NumDays 1,110.00 55.00

tblConstructionPhase NumDays 110.00 75.00

tblConstructionPhase NumDays 75.00 675.00

tblConstructionPhase PhaseEndDate 11/1/2022 7/2/2020

tblConstructionPhase PhaseStartDate 4/1/2020 12/1/2017

tblEnergyUse LightingElect 1,608.84 0.00

tblEnergyUse NT24E 5,089.81 0.00

tblEnergyUse NT24NG 5,950.14 0.00

tblEnergyUse T24E 980.99 0.00

tblEnergyUse T24NG 27,816.78 0.00

tblFireplaces NumberGas 153.85 0.00

tblFireplaces NumberNoFireplace 18.10 0.00

tblFireplaces NumberWood 9.05 0.00

tblOffRoadEquipment HorsePower 400.00 189.00

tblOffRoadEquipment LoadFactor 0.38 0.50

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblProjectCharacteristics CO2IntensityFactor 630.89 466.91

tblProjectCharacteristics OperationalYear 2014 2020

tblVehicleTrips ST_TR 10.08 0.00

tblVehicleTrips SU_TR 8.77 0.00

tblVehicleTrips WD_TR 9.57 0.00

tblWoodstoves NumberCatalytic 9.05 0.00

tblWoodstoves NumberNoncatalytic 9.05 0.00

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:59 AMPage 3 of 33
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2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2017 6.8696 76.9712 50.7328 0.0726 8.9304 3.6333 12.5637 3.6647 3.3426 7.0073 0.0000 7,361.996
9

7,361.996
9

2.1972 0.0000 7,408.137
7

2018 5.8670 19.9464 18.0716 0.0297 0.3130 1.1413 1.4542 0.0830 1.0660 1.1490 0.0000 2,882.812
7

2,882.812
7

0.7460 0.0000 2,898.478
8

2019 5.6317 17.4822 17.8298 0.0297 0.3130 0.9830 1.2960 0.0830 0.9181 1.0011 0.0000 2,836.714
8

2,836.714
8

0.7412 0.0000 2,852.279
9

2020 5.4984 16.1217 17.7298 0.0297 0.3130 0.8888 1.2018 0.0830 0.8296 0.9126 0.0000 2,778.153
8

2,778.153
8

0.7379 0.0000 2,793.649
4

Total 23.8666 130.5215 104.3640 0.1617 9.8693 6.6464 16.5157 3.9137 6.1563 10.0700 0.0000 15,859.67
81

15,859.67
81

4.4223 0.0000 15,952.54
57

Unmitigated Construction
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2017 6.8696 76.9712 50.7328 0.0726 3.6397 3.6333 7.2730 1.4708 3.3426 4.8135 0.0000 7,361.996
9

7,361.996
9

2.1972 0.0000 7,408.137
6

2018 5.8670 19.9464 18.0716 0.0297 0.3130 1.1413 1.4542 0.0830 1.0660 1.1490 0.0000 2,882.812
7

2,882.812
7

0.7460 0.0000 2,898.478
8

2019 5.6317 17.4822 17.8298 0.0297 0.3130 0.9830 1.2960 0.0830 0.9181 1.0011 0.0000 2,836.714
8

2,836.714
8

0.7412 0.0000 2,852.279
8

2020 5.4984 16.1217 17.7298 0.0297 0.3130 0.8888 1.2018 0.0830 0.8296 0.9126 0.0000 2,778.153
8

2,778.153
8

0.7379 0.0000 2,793.649
4

Total 23.8666 130.5215 104.3640 0.1617 4.5786 6.6464 11.2250 1.7198 6.1563 7.8761 0.0000 15,859.67
81

15,859.67
81

4.4223 0.0000 15,952.54
57

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 53.61 0.00 32.03 56.06 0.00 21.79 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 7.6052 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 7.6052 0.1733 14.9824 7.9000e-
004

0.0000 0.0824 0.0824 0.0000 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 7.6052 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 7.6052 0.1733 14.9824 7.9000e-
004

0.0000 0.0824 0.0824 0.0000 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grading Grading 3/1/2017 6/13/2017 5 75

2 Building Construction Building Construction 6/14/2017 8/29/2017 5 55

3 Paving Paving 8/30/2017 3/31/2020 5 675

4 Architectural Coating Architectural Coating 12/1/2017 7/2/2020 5 675

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 659,745; Residential Outdoor: 219,915; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – 
sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 187.5

Acres of Paving: 0

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:59 AMPage 7 of 33
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3.1 Mitigation Measures Construction

Water Exposed Area

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Excavators 2 8.00 162 0.38

Grading Graders 1 8.00 174 0.41

Grading Off-Highway Trucks 1 8.00 189 0.50

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Scrapers 2 8.00 361 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 8.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 125 0.42

Paving Paving Equipment 2 8.00 130 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 8.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Grading 9 23.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 65.00 19.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 8.6733 0.0000 8.6733 3.5965 0.0000 3.5965 0.0000 0.0000

Off-Road 6.7945 76.8719 49.7264 0.0698 3.6317 3.6317 3.3412 3.3412 7,138.038
8

7,138.038
8

2.1871 7,183.967
5

Total 6.7945 76.8719 49.7264 0.0698 8.6733 3.6317 12.3051 3.5965 3.3412 6.9377 7,138.038
8

7,138.038
8

2.1871 7,183.967
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0751 0.0994 1.0064 2.8200e-
003

0.2571 1.5600e-
003

0.2587 0.0682 1.4400e-
003

0.0696 223.9582 223.9582 0.0101 224.1702

Total 0.0751 0.0994 1.0064 2.8200e-
003

0.2571 1.5600e-
003

0.2587 0.0682 1.4400e-
003

0.0696 223.9582 223.9582 0.0101 224.1702

Unmitigated Construction Off-Site
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3.2 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.3826 0.0000 3.3826 1.4026 0.0000 1.4026 0.0000 0.0000

Off-Road 6.7945 76.8719 49.7264 0.0698 3.6317 3.6317 3.3412 3.3412 0.0000 7,138.038
8

7,138.038
8

2.1871 7,183.967
5

Total 6.7945 76.8719 49.7264 0.0698 3.3826 3.6317 7.0143 1.4026 3.3412 4.7438 0.0000 7,138.038
8

7,138.038
8

2.1871 7,183.967
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0751 0.0994 1.0064 2.8200e-
003

0.2571 1.5600e-
003

0.2587 0.0682 1.4400e-
003

0.0696 223.9582 223.9582 0.0101 224.1702

Total 0.0751 0.0994 1.0064 2.8200e-
003

0.2571 1.5600e-
003

0.2587 0.0682 1.4400e-
003

0.0696 223.9582 223.9582 0.0101 224.1702

Mitigated Construction Off-Site
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3.3 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.3022 28.5087 19.3714 0.0287 1.9099 1.9099 1.7914 1.7914 2,831.309
4

2,831.309
4

0.7084 2,846.185
3

Total 3.3022 28.5087 19.3714 0.0287 1.9099 1.9099 1.7914 1.7914 2,831.309
4

2,831.309
4

0.7084 2,846.185
3

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1419 1.4814 1.7931 3.9600e-
003

0.1195 0.0280 0.1475 0.0342 0.0257 0.0599 391.2278 391.2278 2.6100e-
003

391.2826

Worker 0.2123 0.2808 2.8442 7.9600e-
003

0.7266 4.4200e-
003

0.7310 0.1927 4.0700e-
003

0.1968 632.9252 632.9252 0.0285 633.5244

Total 0.3542 1.7622 4.6372 0.0119 0.8461 0.0324 0.8785 0.2268 0.0298 0.2566 1,024.153
0

1,024.153
0

0.0311 1,024.807
0

Unmitigated Construction Off-Site
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3.3 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.3022 28.5087 19.3714 0.0287 1.9099 1.9099 1.7914 1.7914 0.0000 2,831.309
4

2,831.309
4

0.7084 2,846.185
3

Total 3.3022 28.5087 19.3714 0.0287 1.9099 1.9099 1.7914 1.7914 0.0000 2,831.309
4

2,831.309
4

0.7084 2,846.185
3

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1419 1.4814 1.7931 3.9600e-
003

0.1195 0.0280 0.1475 0.0342 0.0257 0.0599 391.2278 391.2278 2.6100e-
003

391.2826

Worker 0.2123 0.2808 2.8442 7.9600e-
003

0.7266 4.4200e-
003

0.7310 0.1927 4.0700e-
003

0.1968 632.9252 632.9252 0.0285 633.5244

Total 0.3542 1.7622 4.6372 0.0119 0.8461 0.0324 0.8785 0.2268 0.0298 0.2566 1,024.153
0

1,024.153
0

0.0311 1,024.807
0

Mitigated Construction Off-Site
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3.4 Paving - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.9074 20.2964 14.7270 0.0223 1.1384 1.1384 1.0473 1.0473 2,281.058
8

2,281.058
8

0.6989 2,295.736
0

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.9074 20.2964 14.7270 0.0223 1.1384 1.1384 1.0473 1.0473 2,281.058
8

2,281.058
8

0.6989 2,295.736
0

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0490 0.0648 0.6563 1.8400e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.4000e-
004

0.0454 146.0597 146.0597 6.5800e-
003

146.1979

Total 0.0490 0.0648 0.6563 1.8400e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.4000e-
004

0.0454 146.0597 146.0597 6.5800e-
003

146.1979

Unmitigated Construction Off-Site
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3.4 Paving - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.9074 20.2964 14.7270 0.0223 1.1384 1.1384 1.0473 1.0473 0.0000 2,281.058
8

2,281.058
8

0.6989 2,295.736
0

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.9074 20.2964 14.7270 0.0223 1.1384 1.1384 1.0473 1.0473 0.0000 2,281.058
8

2,281.058
8

0.6989 2,295.736
0

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0490 0.0648 0.6563 1.8400e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.4000e-
004

0.0454 146.0597 146.0597 6.5800e-
003

146.1979

Total 0.0490 0.0648 0.6563 1.8400e-
003

0.1677 1.0200e-
003

0.1687 0.0445 9.4000e-
004

0.0454 146.0597 146.0597 6.5800e-
003

146.1979

Mitigated Construction Off-Site
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3.4 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.6114 17.1628 14.4944 0.0223 0.9386 0.9386 0.8635 0.8635 2,245.269
5

2,245.269
5

0.6990 2,259.948
1

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.6114 17.1628 14.4944 0.0223 0.9386 0.9386 0.8635 0.8635 2,245.269
5

2,245.269
5

0.6990 2,259.948
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0440 0.0585 0.5919 1.8400e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 140.5063 140.5063 6.0900e-
003

140.6342

Total 0.0440 0.0585 0.5919 1.8400e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 140.5063 140.5063 6.0900e-
003

140.6342

Unmitigated Construction Off-Site
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3.4 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.6114 17.1628 14.4944 0.0223 0.9386 0.9386 0.8635 0.8635 0.0000 2,245.269
5

2,245.269
5

0.6990 2,259.948
1

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.6114 17.1628 14.4944 0.0223 0.9386 0.9386 0.8635 0.8635 0.0000 2,245.269
5

2,245.269
5

0.6990 2,259.948
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0440 0.0585 0.5919 1.8400e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 140.5063 140.5063 6.0900e-
003

140.6342

Total 0.0440 0.0585 0.5919 1.8400e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 140.5063 140.5063 6.0900e-
003

140.6342

Mitigated Construction Off-Site
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3.4 Paving - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4259 14.9353 14.3652 0.0223 0.8094 0.8094 0.7447 0.7447 2,208.973
1

2,208.973
1

0.6989 2,223.649
9

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.4259 14.9353 14.3652 0.0223 0.8094 0.8094 0.7447 0.7447 2,208.973
1

2,208.973
1

0.6989 2,223.649
9

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0404 0.0534 0.5408 1.8400e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 135.2559 135.2559 5.6800e-
003

135.3751

Total 0.0404 0.0534 0.5408 1.8400e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 135.2559 135.2559 5.6800e-
003

135.3751

Unmitigated Construction Off-Site
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3.4 Paving - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4259 14.9353 14.3652 0.0223 0.8094 0.8094 0.7447 0.7447 0.0000 2,208.973
1

2,208.973
1

0.6989 2,223.649
9

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.4259 14.9353 14.3652 0.0223 0.8094 0.8094 0.7447 0.7447 0.0000 2,208.973
1

2,208.973
1

0.6989 2,223.649
9

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0404 0.0534 0.5408 1.8400e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 135.2559 135.2559 5.6800e-
003

135.3751

Total 0.0404 0.0534 0.5408 1.8400e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 135.2559 135.2559 5.6800e-
003

135.3751

Mitigated Construction Off-Site
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3.4 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3301 13.7845 14.3523 0.0223 0.7390 0.7390 0.6799 0.6799 2,160.757
1

2,160.757
1

0.6988 2,175.432
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3301 13.7845 14.3523 0.0223 0.7390 0.7390 0.6799 0.6799 2,160.757
1

2,160.757
1

0.6988 2,175.432
6

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0376 0.0493 0.5012 1.8400e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 129.7139 129.7139 5.3600e-
003

129.8264

Total 0.0376 0.0493 0.5012 1.8400e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 129.7139 129.7139 5.3600e-
003

129.8264

Unmitigated Construction Off-Site
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3.4 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3301 13.7845 14.3523 0.0223 0.7390 0.7390 0.6799 0.6799 0.0000 2,160.757
1

2,160.757
1

0.6988 2,175.432
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3301 13.7845 14.3523 0.0223 0.7390 0.7390 0.6799 0.6799 0.0000 2,160.757
1

2,160.757
1

0.6988 2,175.432
6

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0376 0.0493 0.5012 1.8400e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 129.7139 129.7139 5.3600e-
003

129.8264

Total 0.0376 0.0493 0.5012 1.8400e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.3000e-
004

0.0454 129.7139 129.7139 5.3600e-
003

129.8264

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.4431 2.9134 2.4908 3.9600e-
003

0.2311 0.2311 0.2311 0.2311 375.2641 375.2641 0.0396 376.0961

Total 4.2183 2.9134 2.4908 3.9600e-
003

0.2311 0.2311 0.2311 0.2311 375.2641 375.2641 0.0396 376.0961

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0425 0.0562 0.5688 1.5900e-
003

0.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394 126.5850 126.5850 5.7100e-
003

126.7049

Total 0.0425 0.0562 0.5688 1.5900e-
003

0.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394 126.5850 126.5850 5.7100e-
003

126.7049

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.4431 2.9134 2.4908 3.9600e-
003

0.2311 0.2311 0.2311 0.2311 0.0000 375.2641 375.2641 0.0396 376.0961

Total 4.2183 2.9134 2.4908 3.9600e-
003

0.2311 0.2311 0.2311 0.2311 0.0000 375.2641 375.2641 0.0396 376.0961

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0425 0.0562 0.5688 1.5900e-
003

0.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394 126.5850 126.5850 5.7100e-
003

126.7049

Total 0.0425 0.0562 0.5688 1.5900e-
003

0.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394 126.5850 126.5850 5.7100e-
003

126.7049

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3982 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 375.2647 375.2647 0.0357 376.0135

Total 4.1734 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 375.2647 375.2647 0.0357 376.0135

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0382 0.0507 0.5130 1.5900e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 121.7721 121.7721 5.2800e-
003

121.8830

Total 0.0382 0.0507 0.5130 1.5900e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 121.7721 121.7721 5.2800e-
003

121.8830

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3982 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 0.0000 375.2647 375.2647 0.0357 376.0135

Total 4.1734 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 0.0000 375.2647 375.2647 0.0357 376.0135

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0382 0.0507 0.5130 1.5900e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 121.7721 121.7721 5.2800e-
003

121.8830

Total 0.0382 0.0507 0.5130 1.5900e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 121.7721 121.7721 5.2800e-
003

121.8830

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3553 2.4472 2.4551 3.9600e-
003

0.1717 0.1717 0.1717 0.1717 375.2641 375.2641 0.0317 375.9297

Total 4.1305 2.4472 2.4551 3.9600e-
003

0.1717 0.1717 0.1717 0.1717 375.2641 375.2641 0.0317 375.9297

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0350 0.0463 0.4687 1.5900e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.0000e-
004

0.0393 117.2217 117.2217 4.9200e-
003

117.3251

Total 0.0350 0.0463 0.4687 1.5900e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.0000e-
004

0.0393 117.2217 117.2217 4.9200e-
003

117.3251

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3553 2.4472 2.4551 3.9600e-
003

0.1717 0.1717 0.1717 0.1717 0.0000 375.2641 375.2641 0.0317 375.9297

Total 4.1305 2.4472 2.4551 3.9600e-
003

0.1717 0.1717 0.1717 0.1717 0.0000 375.2641 375.2641 0.0317 375.9297

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0350 0.0463 0.4687 1.5900e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.0000e-
004

0.0393 117.2217 117.2217 4.9200e-
003

117.3251

Total 0.0350 0.0463 0.4687 1.5900e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.0000e-
004

0.0393 117.2217 117.2217 4.9200e-
003

117.3251

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3229 2.2451 2.4419 3.9600e-
003

0.1479 0.1479 0.1479 0.1479 375.2641 375.2641 0.0291 375.8742

Total 4.0981 2.2451 2.4419 3.9600e-
003

0.1479 0.1479 0.1479 0.1479 375.2641 375.2641 0.0291 375.8742

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0326 0.0428 0.4344 1.5900e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 112.4187 112.4187 4.6400e-
003

112.5162

Total 0.0326 0.0428 0.4344 1.5900e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 112.4187 112.4187 4.6400e-
003

112.5162

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.7752 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3229 2.2451 2.4419 3.9600e-
003

0.1479 0.1479 0.1479 0.1479 0.0000 375.2641 375.2641 0.0291 375.8742

Total 4.0981 2.2451 2.4419 3.9600e-
003

0.1479 0.1479 0.1479 0.1479 0.0000 375.2641 375.2641 0.0291 375.8742

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0326 0.0428 0.4344 1.5900e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 112.4187 112.4187 4.6400e-
003

112.5162

Total 0.0326 0.0428 0.4344 1.5900e-
003

0.1453 8.7000e-
004

0.1462 0.0385 8.1000e-
004

0.0393 112.4187 112.4187 4.6400e-
003

112.5162

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.457065 0.068684 0.178597 0.172280 0.046891 0.007460 0.012475 0.043976 0.000902 0.001056 0.006515 0.000828 0.003272

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 7.6052 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Unmitigated 7.6052 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.6982 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4508 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.4562 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 26.8880 26.8880 0.0262 27.4386

Total 7.6052 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Unmitigated

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:59 AMPage 32 of 33

1.ab

Packet Pg. 886

A
tt

ac
h

m
en

t:
 A

ir
 Q

u
al

it
y 

Im
p

ac
t 

A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Consumer 
Products

6.4508 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.4562 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 26.8880 26.8880 0.0262 27.4386

Architectural 
Coating

0.6982 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 7.6052 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 0.0000 26.8880 26.8880 0.0262 0.0000 27.4386

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Riverside-South Coast County, Winter

Ironwood Residential- Operation

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 181.00 Dwelling Unit 58.77 325,800.00 518

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.4 28

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2020Operational Year

CO2 Intensity 
(lb/MWhr)

466.91 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Project Characteristics - CPUC GHG Calculator version 3c, worksheet tab "CO2 Allocations," cells AH/AQ 35-44.

Land Use - Project unit count is based on information provided by the applicant

Construction Phase - Operation run only

Off-road Equipment - 8 hour work days

Off-road Equipment - Operation run only

Grading - 

Vehicle Trips - Weekday TR based on the Ironwood Residential TIA. Weekend TR based on the ITE Trip Generation Manual (code 210)

Woodstoves - No wood stoves, all natural gas fireplaces

Energy Use - Title-24 Electricity Energy Intensity and Title-24 Natural Gas Energy Intensity were adjusted by 36.4% and 6.5% respectively, to reflect 2013 Title 
24 requirements. Source: Impact Analysis California's 2013 Building Energy Efficiency Standards (CEC 2013)

Construction Off-road Equipment Mitigation - 

Vechicle Emission Factors - Based on Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol

Vechicle Emission Factors - Based on Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol

Vechicle Emission Factors - Based on Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 110.00 1.00

tblEnergyUse T24E 980.99 623.91

tblEnergyUse T24NG 27,816.78 26,008.69

tblFireplaces NumberGas 153.85 181.00

tblFireplaces NumberNoFireplace 18.10 0.00

tblFireplaces NumberWood 9.05 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00

tblProjectCharacteristics CO2IntensityFactor 630.89 466.91

tblProjectCharacteristics OperationalYear 2014 2020
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tblVehicleEF HHD 0.04 0.05

tblVehicleEF HHD 0.04 0.05

tblVehicleEF HHD 0.04 0.05

tblVehicleEF LDA 0.46 0.69

tblVehicleEF LDA 0.46 0.69

tblVehicleEF LDA 0.46 0.69

tblVehicleEF LDT1 0.07 0.10

tblVehicleEF LDT1 0.07 0.10

tblVehicleEF LDT1 0.07 0.10

tblVehicleEF LDT2 0.18 0.10

tblVehicleEF LDT2 0.18 0.10

tblVehicleEF LDT2 0.18 0.10

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD2 7.4600e-003 0.00

tblVehicleEF LHD2 7.4600e-003 0.00

tblVehicleEF LHD2 7.4600e-003 0.00

tblVehicleEF MCY 6.5150e-003 5.0000e-003

tblVehicleEF MCY 6.5150e-003 5.0000e-003

tblVehicleEF MCY 6.5150e-003 5.0000e-003

tblVehicleEF MDV 0.17 0.00

tblVehicleEF MDV 0.17 0.00

tblVehicleEF MDV 0.17 0.00

tblVehicleEF MH 3.2720e-003 0.00

tblVehicleEF MH 3.2720e-003 0.00

tblVehicleEF MH 3.2720e-003 0.00

tblVehicleEF MHD 0.01 0.06
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2.0 Emissions Summary

tblVehicleEF MHD 0.01 0.06

tblVehicleEF MHD 0.01 0.06

tblVehicleEF OBUS 9.0200e-004 0.00

tblVehicleEF OBUS 9.0200e-004 0.00

tblVehicleEF OBUS 9.0200e-004 0.00

tblVehicleEF SBUS 8.2800e-004 0.00

tblVehicleEF SBUS 8.2800e-004 0.00

tblVehicleEF SBUS 8.2800e-004 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleTrips ST_TR 10.08 9.91

tblVehicleTrips SU_TR 8.77 8.62

tblVehicleTrips WD_TR 9.57 9.52

tblWoodstoves NumberCatalytic 9.05 0.00

tblWoodstoves NumberNoncatalytic 9.05 0.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 7.9566 0.1733 15.0015 7.9000e-
004

0.3251 0.3251 0.3226 0.3226 0.0000 3,859.829
2

3,859.829
2

0.0997 0.0703 3,883.706
4

Energy 0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

Mobile 4.6290 16.3712 50.6989 0.1689 13.0796 0.3705 13.4500 3.5043 0.3413 3.8456 12,988.67
16

12,988.67
16

0.3436 12,995.88
65

Total 12.7565 18.0050 66.3220 0.1791 13.0796 0.8137 13.8933 3.5043 0.7820 4.2862 0.0000 18,712.98
04

18,712.98
04

0.4790 0.1045 18,755.41
95

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 7.9566 0.1733 15.0015 7.9000e-
004

0.3251 0.3251 0.3226 0.3226 0.0000 3,859.829
2

3,859.829
2

0.0997 0.0703 3,883.706
4

Energy 0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

Mobile 4.6290 16.3712 50.6989 0.1689 13.0796 0.3705 13.4500 3.5043 0.3413 3.8456 12,988.67
16

12,988.67
16

0.3436 12,995.88
65

Total 12.7565 18.0050 66.3220 0.1791 13.0796 0.8137 13.8933 3.5043 0.7820 4.2862 0.0000 18,712.98
04

18,712.98
04

0.4790 0.1045 18,755.41
95

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grading Grading 1/1/2016 1/1/2016 5 1

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Excavators 0 8.00 162 0.38

Grading Graders 0 8.00 174 0.41

Grading Rubber Tired Dozers 0 8.00 255 0.40

Grading Scrapers 0 8.00 361 0.48

Grading Tractors/Loaders/Backhoes 0 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Grading 0 0.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area
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3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 4.6290 16.3712 50.6989 0.1689 13.0796 0.3705 13.4500 3.5043 0.3413 3.8456 12,988.67
16

12,988.67
16

0.3436 12,995.88
65

Unmitigated 4.6290 16.3712 50.6989 0.1689 13.0796 0.3705 13.4500 3.5043 0.3413 3.8456 12,988.67
16

12,988.67
16

0.3436 12,995.88
65

4.1 Mitigation Measures Mobile

3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 1,723.12 1,793.71 1560.22 5,843,100 5,843,100

Total 1,723.12 1,793.71 1,560.22 5,843,100 5,843,100

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

NaturalGas 
Unmitigated

0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.690000 0.097000 0.097000 0.000000 0.000000 0.000000 0.064000 0.047000 0.000000 0.000000 0.005000 0.000000 0.000000

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

15848.1 0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

Total 0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

15.8481 0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

Total 0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 7.9566 0.1733 15.0015 7.9000e-
004

0.3251 0.3251 0.3226 0.3226 0.0000 3,859.829
2

3,859.829
2

0.0997 0.0703 3,883.706
4

Unmitigated 7.9566 0.1733 15.0015 7.9000e-
004

0.3251 0.3251 0.3226 0.3226 0.0000 3,859.829
2

3,859.829
2

0.0997 0.0703 3,883.706
4

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.6982 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4508 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.3514 2.0000e-
005

0.0192 0.0000 0.2428 0.2428 0.2402 0.2402 0.0000 3,832.941
2

3,832.941
2

0.0735 0.0703 3,856.267
8

Landscaping 0.4562 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 26.8880 26.8880 0.0262 27.4386

Total 7.9566 0.1733 15.0015 7.9000e-
004

0.3251 0.3251 0.3226 0.3226 0.0000 3,859.829
2

3,859.829
2

0.0997 0.0703 3,883.706
4

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.6982 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4508 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.3514 2.0000e-
005

0.0192 0.0000 0.2428 0.2428 0.2402 0.2402 0.0000 3,832.941
2

3,832.941
2

0.0735 0.0703 3,856.267
8

Landscaping 0.4562 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 26.8880 26.8880 0.0262 27.4386

Total 7.9566 0.1733 15.0015 7.9000e-
004

0.3251 0.3251 0.3226 0.3226 0.0000 3,859.829
2

3,859.829
2

0.0997 0.0703 3,883.706
4

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 4:14 PMPage 14 of 14

1.ab

Packet Pg. 901

A
tt

ac
h

m
en

t:
 A

ir
 Q

u
al

it
y 

Im
p

ac
t 

A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Riverside-South Coast County, Summer

Ironwood Residential- Operation

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 181.00 Dwelling Unit 58.77 325,800.00 518

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.4 28

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2020Operational Year

CO2 Intensity 
(lb/MWhr)

466.91 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Project Characteristics - CPUC GHG Calculator version 3c, worksheet tab "CO2 Allocations," cells AH/AQ 35-44.

Land Use - Project unit count is based on information provided by the applicant

Construction Phase - Operation run only

Off-road Equipment - 8 hour work days

Off-road Equipment - Operation run only

Grading - 

Vehicle Trips - Weekday TR based on the Ironwood Residential TIA. Weekend TR based on the ITE Trip Generation Manual (code 210)

Woodstoves - No wood stoves, all natural gas fireplaces

Energy Use - Title-24 Electricity Energy Intensity and Title-24 Natural Gas Energy Intensity were adjusted by 36.4% and 6.5% respectively, to reflect 2013 Title 
24 requirements. Source: Impact Analysis California's 2013 Building Energy Efficiency Standards (CEC 2013)

Construction Off-road Equipment Mitigation - 

Vechicle Emission Factors - Based on Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol

Vechicle Emission Factors - Based on Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol

Vechicle Emission Factors - Based on Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 110.00 1.00

tblEnergyUse T24E 980.99 623.91

tblEnergyUse T24NG 27,816.78 26,008.69

tblFireplaces NumberGas 153.85 181.00

tblFireplaces NumberNoFireplace 18.10 0.00

tblFireplaces NumberWood 9.05 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00

tblProjectCharacteristics CO2IntensityFactor 630.89 466.91

tblProjectCharacteristics OperationalYear 2014 2020
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tblVehicleEF HHD 0.04 0.05

tblVehicleEF HHD 0.04 0.05

tblVehicleEF HHD 0.04 0.05

tblVehicleEF LDA 0.46 0.69

tblVehicleEF LDA 0.46 0.69

tblVehicleEF LDA 0.46 0.69

tblVehicleEF LDT1 0.07 0.10

tblVehicleEF LDT1 0.07 0.10

tblVehicleEF LDT1 0.07 0.10

tblVehicleEF LDT2 0.18 0.10

tblVehicleEF LDT2 0.18 0.10

tblVehicleEF LDT2 0.18 0.10

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD2 7.4600e-003 0.00

tblVehicleEF LHD2 7.4600e-003 0.00

tblVehicleEF LHD2 7.4600e-003 0.00

tblVehicleEF MCY 6.5150e-003 5.0000e-003

tblVehicleEF MCY 6.5150e-003 5.0000e-003

tblVehicleEF MCY 6.5150e-003 5.0000e-003

tblVehicleEF MDV 0.17 0.00

tblVehicleEF MDV 0.17 0.00

tblVehicleEF MDV 0.17 0.00

tblVehicleEF MH 3.2720e-003 0.00

tblVehicleEF MH 3.2720e-003 0.00

tblVehicleEF MH 3.2720e-003 0.00

tblVehicleEF MHD 0.01 0.06
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2.0 Emissions Summary

tblVehicleEF MHD 0.01 0.06

tblVehicleEF MHD 0.01 0.06

tblVehicleEF OBUS 9.0200e-004 0.00

tblVehicleEF OBUS 9.0200e-004 0.00

tblVehicleEF OBUS 9.0200e-004 0.00

tblVehicleEF SBUS 8.2800e-004 0.00

tblVehicleEF SBUS 8.2800e-004 0.00

tblVehicleEF SBUS 8.2800e-004 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleTrips ST_TR 10.08 9.91

tblVehicleTrips SU_TR 8.77 8.62

tblVehicleTrips WD_TR 9.57 9.52

tblWoodstoves NumberCatalytic 9.05 0.00

tblWoodstoves NumberNoncatalytic 9.05 0.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 7.9566 0.1733 15.0015 7.9000e-
004

0.3251 0.3251 0.3226 0.3226 0.0000 3,859.829
2

3,859.829
2

0.0997 0.0703 3,883.706
4

Energy 0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

Mobile 4.7270 15.8633 53.0077 0.1805 13.0796 0.3688 13.4483 3.5043 0.3397 3.8440 13,787.71
69

13,787.71
69

0.3426 13,794.91
24

Total 12.8545 17.4971 68.6308 0.1906 13.0796 0.8120 13.8915 3.5043 0.7804 4.2847 0.0000 19,512.02
57

19,512.02
57

0.4781 0.1045 19,554.44
54

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 7.9566 0.1733 15.0015 7.9000e-
004

0.3251 0.3251 0.3226 0.3226 0.0000 3,859.829
2

3,859.829
2

0.0997 0.0703 3,883.706
4

Energy 0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

Mobile 4.7270 15.8633 53.0077 0.1805 13.0796 0.3688 13.4483 3.5043 0.3397 3.8440 13,787.71
69

13,787.71
69

0.3426 13,794.91
24

Total 12.8545 17.4971 68.6308 0.1906 13.0796 0.8120 13.8915 3.5043 0.7804 4.2847 0.0000 19,512.02
57

19,512.02
57

0.4781 0.1045 19,554.44
54

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grading Grading 1/1/2016 1/1/2016 5 1

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Excavators 0 8.00 162 0.38

Grading Graders 0 8.00 174 0.41

Grading Rubber Tired Dozers 0 8.00 255 0.40

Grading Scrapers 0 8.00 361 0.48

Grading Tractors/Loaders/Backhoes 0 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Grading 0 0.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 4:13 PMPage 8 of 14

1.ab

Packet Pg. 909

A
tt

ac
h

m
en

t:
 A

ir
 Q

u
al

it
y 

Im
p

ac
t 

A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 4.7270 15.8633 53.0077 0.1805 13.0796 0.3688 13.4483 3.5043 0.3397 3.8440 13,787.71
69

13,787.71
69

0.3426 13,794.91
24

Unmitigated 4.7270 15.8633 53.0077 0.1805 13.0796 0.3688 13.4483 3.5043 0.3397 3.8440 13,787.71
69

13,787.71
69

0.3426 13,794.91
24

4.1 Mitigation Measures Mobile

3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 1,723.12 1,793.71 1560.22 5,843,100 5,843,100

Total 1,723.12 1,793.71 1,560.22 5,843,100 5,843,100

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

NaturalGas 
Unmitigated

0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.690000 0.097000 0.097000 0.000000 0.000000 0.000000 0.064000 0.047000 0.000000 0.000000 0.005000 0.000000 0.000000

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

15848.1 0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

Total 0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

15.8481 0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

Total 0.1709 1.4605 0.6215 9.3200e-
003

0.1181 0.1181 0.1181 0.1181 1,864.479
7

1,864.479
7

0.0357 0.0342 1,875.826
6

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 7.9566 0.1733 15.0015 7.9000e-
004

0.3251 0.3251 0.3226 0.3226 0.0000 3,859.829
2

3,859.829
2

0.0997 0.0703 3,883.706
4

Unmitigated 7.9566 0.1733 15.0015 7.9000e-
004

0.3251 0.3251 0.3226 0.3226 0.0000 3,859.829
2

3,859.829
2

0.0997 0.0703 3,883.706
4

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.6982 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4508 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.3514 2.0000e-
005

0.0192 0.0000 0.2428 0.2428 0.2402 0.2402 0.0000 3,832.941
2

3,832.941
2

0.0735 0.0703 3,856.267
8

Landscaping 0.4562 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 26.8880 26.8880 0.0262 27.4386

Total 7.9566 0.1733 15.0015 7.9000e-
004

0.3251 0.3251 0.3226 0.3226 0.0000 3,859.829
2

3,859.829
2

0.0997 0.0703 3,883.706
4

Unmitigated

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 4:13 PMPage 13 of 14

1.ab

Packet Pg. 914

A
tt

ac
h

m
en

t:
 A

ir
 Q

u
al

it
y 

Im
p

ac
t 

A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.6982 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.4508 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.3514 2.0000e-
005

0.0192 0.0000 0.2428 0.2428 0.2402 0.2402 0.0000 3,832.941
2

3,832.941
2

0.0735 0.0703 3,856.267
8

Landscaping 0.4562 0.1733 14.9824 7.9000e-
004

0.0824 0.0824 0.0824 0.0824 26.8880 26.8880 0.0262 27.4386

Total 7.9566 0.1733 15.0015 7.9000e-
004

0.3251 0.3251 0.3226 0.3226 0.0000 3,859.829
2

3,859.829
2

0.0997 0.0703 3,883.706
4

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 4:13 PMPage 14 of 14

1.ab

Packet Pg. 915

A
tt

ac
h

m
en

t:
 A

ir
 Q

u
al

it
y 

Im
p

ac
t 

A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential (TTM No. 37001) Air Quality Impact Analysis 

 

09387-03 AQ Report 

APPENDIX 3.2: 
 

STATE/FEDERAL ATTAINMENT STATUS OF CRITERIA POLLUTANTS 
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Ironwood Residential (TTM No. 37001) Air Quality Impact Analysis 
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1.0  INTRODUCTION  
 

1.1 Background and Purpose 
This report presents the findings of a Biological Resources Assessment & Western Riverside 
County Multiple Species Habitat Conservation Plan Consistency Analysis conducted by ESA 
PCR for the approximately 78.48-acre project site proposed for development of a single-family 
residential development associated with Assessor’s Parcel Number (APN) 473-160-004 and 
approximately 10.57-acre off-site areas (collectively, the “study area”).  The study area is located 
directly northeast of the intersection of Ironwood Avenue and Nason Street within the City of 
Moreno Valley, in Riverside County, California.  The purpose of this study is to satisfy the 
requirements of the Western Riverside County Multiple Species Habitat Conservation (MSHCP), 
the California Environmental Quality Act (CEQA), and to supplement subsequent regulatory 
applications pursuant to Sections 404 and 401 of the Clean Water Act (CWA) and Section 1602 
of the California Fish & Game Code (CF&G). 

1.2 Sources 
This Biological Resources Assessment & MSHCP Consistency Analysis (collectively, the 
“BRA”) is based on information compiled through field reconnaissance and appropriate reference 
materials.  A general biological survey, vegetation mapping, and investigation of jurisdictional 
waters and wetlands was conducted by ESA PCR.  Focused surveys for special-status plant 
species and burrowing owl (Athene cunicularia) were also conducted.  The information sources 
used in preparation of this BRA are provided in Section 9, References. 

1.3 Study Area Location 
The approximately 78.48-acre on-site study area and approximately10.57-acre off-site study areas 
are regionally situated north of State Route (SR) 60 and northeast of Interstate (I) 215 (Figure 1, 
Regional Map).  Specifically, the study area is located northeast of the intersection of Ironwood 
Avenue and Nason Street in the City of Moreno Valley.  The on-site and off-site project study 
areas are depicted on the U.S. Geological Survey (USGS) 7.5’ Sunnymead topographic 
quadrangle (S34, T2S, R3W & S3, T3S, R3W) (USGS, 1967; Earth Survey, 2015), as shown in 
Figure 2, Vicinity Map.  The specific location of each project study area is depicted on Figure 3, 
Study Areas.  Off-site study areas associated with four types of proposed project improvements 
include manufactured slopes, road improvements, a sewer line extension, and water line 
extensions and described in detail below: 
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Manufactured Slopes (West & East) – There are two (2) off-site study area locations proposed to 
support manufactured slopes, including one area adjacent to Nason Street (West) and a second 
area adjacent to the eastern boundary of the project site (East).   

Road Improvements – There is one (1) road improvement area proposed between the area located 
directly north of Ironwood Avenue and south of the project site boundary.   

Sewer Line – The sewer line is proposed to connect at the southeast corner of the project site at 
the intersection of Ironwood Avenue and Oliver Street and extend south along Oliver Avenue, 
ultimately ending at the SR-60 freeway.   

Water line (Proposed and Alternatives) – Although the exact location of the final water line 
extension is still unknown, one proposed alignment and two (2) alternative alignments were 
assessed as part of the off-site project study areas.  The Proposed Water Line would commence at 
the intersection of Ironwood Avenue and Oliver Street and extend east along Ironwood Avenue, 
continuing north along Moreno Beach Drive, and terminating at the intersection of Moreno Beach 
Drive and Kalmia Avenue.  Water Line Alternative 1 would connect the water line at the 
northeast corner of the project site and extend north to an existing off-site water tower.  Water 
Line Alternative 2 would commence at the northeastern corner of the project site and extend east 
toward the intersection of Moreno Beach Drive and Juniper Avenue. 

1.4 Scope of Study 
The scope of this BRA encompasses descriptions of the project, methods of study, and existing 
site conditions including vegetation communities and the potential for special-status biological 
resources, followed by an evaluation of impacts to special-status biological resources pursuant to 
CEQA thresholds and compliance with the Western Riverside County MSHCP.  Avoidance, 
minimization, and/or mitigation measures are proposed to reduce any potential adverse effects to 
biological resources to less than significant under CEQA where appropriate. 
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SOURCE: ESRI Street Map, 2009.
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Ironwood Village Project
Figure 2

Vicinity Map
SOURCE: USGS Topographic Series (Sunnymead, CA).
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2.0  PROJECT DESCRIPTION  
 

2.1 Project Description 
The 78.48-acre project site is a proposed single-family residential development occupying 
approximately 38.5 acres, as shown in (Figure 4, Site Plan).  The remaining acreage will be open 
space areas, which will consist of community open space areas that will be planted as appropriate 
to the project’s climate and avoided areas in the northwestern and northeastern corner of the 
project site, which encompass native vegetation and rock outcroppings that will be preserved.   
Per Figure 3, there are four types of off-site areas associated with the project totaling 10.57 acres, 
including manufactured slope areas, road improvements, sewer line extension, and water line 
extensions (proposed and alternative).  Sewer and water lines will be extended onto the site from 
existing utilities.  Primary access to the development would occur from Ironwood Avenue 
between Nason Street and Oliver Street, immediately opposite from and north of Lantz Lane.  
Secondary access would be provided by driveways on both Nason Street and Oliver Street just 
north of Ironwood Avenue.   

2.2 Project Avoidance 
The project study areas consist primarily of non-native vegetation characterized by ruderal 
vegetation and disturbed areas that consist of little to no vegetation.  There are some areas that 
support native plant communities, such as Riversidean sage scrub and brittlebush scrub, which 
predominantly reside in the northwestern corner of the on-site study area.  The project proposes 
avoidance of the northwestern and northeastern corners of the on-site study area, which are 
located on hillsides that transition into the foothills of the Badlands mountain range located to the 
north of the project site.  These avoided areas will be maintained as natural open space to 
preserve the scenic views of the hillsides from the City of Moreno Valley.  The project on- and 
off-site study areas also support two drainage systems, which include Drainage A and Drainage 
Complex B, approximately 40% of which will be avoided.   
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Ironwood Village Project

Figure 4
Site Plan

SOURCE: Anderson Consulting Engineers, Inc., 2016
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3.0  METHODS OF STUDY 
 

3.1 Approach 
This BRA is based on information compiled through field reconnaissance and appropriate 
reference materials.  Surveys included a general biological survey and vegetation mapping; an 
investigation of jurisdictional waters; focused plant surveys; and focused burrowing owl surveys.  

3.2 Literature Review 
Assessment of the study area began with a review of relevant literature on the biological 
resources of the study area and surrounding vicinity.  The California Natural Diversity Database 
(CNDDB), a California Department of Fish and Wildlife (CDFW) species account database, was 
reviewed for all pertinent information regarding the localities of known observations of special-
status species and habitats in the vicinity of the study area (CDFW, 2015).  The vicinity of the 
study area included the following USGS topographic quadrangles: San Bernardino South, 
Redlands, Yucaipa, Riverside East, El Casco, Steele Peak, Perris, and Lakeview.  Federal register 
listings, protocols, and species data provided by the United States Fish and Wildlife Service 
(USFWS) (USFWS, 2015a), CDFW and the California Native Plant Society (CNPS, 2015) were 
reviewed in conjunction with anticipated Federally and State listed species potentially occurring 
within the vicinity.  Other data sources reviewed include USFWS critical habitat maps (USFWS, 
2015b) and United States Department of Agriculture Natural Resources Conservation Service 
(NRCS) soils mapping (NRCS, 2015).  In addition, numerous regional flora and fauna field 
guides were utilized to assist in the identification of species and suitable habitats, in addition to 
relevant local policies such as the Western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP) (Dudek & Associates, 2003).  A list of all relevant references 
reviewed is included in Section 9.0, References. 

3.3 Field Investigations 
A general biological survey and vegetation mapping was conducted by ESA PCR Senior 
Biologist Ezekiel Cooley on September 19, 2014 and investigations of jurisdictional waters were 
conducted by Principal Regulatory Scientist Amir Morales on September 19 and December 10, 
2014.  The observed vegetation communities, jurisdictional features, and other biological features 
or species observations of interest were mapped on aerial photographs.  Biological surveys were 
conducted over all on-site and off-site study areas, with special attention to sensitive habitats such 
as those suitable for the burrowing owl and those areas potentially supporting special-status flora.  
The only exception is an off-site study area located directly east of the project study area 
proposed to support manufactured slopes.  The eastern manufactured slopes support suitable 
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habitat for special-status plant species and a spring focused survey has not yet been conducted.  
As such, a mitigation measure addressing the potential for special-status plants to occur within 
this off-site area is included in Section 7.2.1 of this BRA.  The following summarizes the extent 
of focused surveys conducted within the study areas identified on Figure 3. 

Focused plant surveys were conducted within:  

• the project site and off-site road improvement and sewer line areas on May 13, 2015 by ESA 
PCR Biologists Ezekiel Cooley, Amy Lee, and Lauren Singleton and on July 20, 2015 by 
Amy Lee; 

• the off-site proposed and alternative water line areas on May 23 and July 5, 2016 by Amy 
Lee; and 

• the off-site manufactured slope areas on July 5, 2016 by Amy Lee.  However, a spring 
focused plant survey has not been conducted within the off-site manufactured slope area 
located directly east of the site.   

Focused burrowing owl surveys were conducted within: 

• the project site and off-site manufactured slopes, road improvement, proposed water line, and 
sewer line areas from May to July 2015 by ESA PCR Biologists Ezekiel Cooley, Amy Lee, 
and Lauren Singleton; and 

• the alternative off-site water line areas from April to July 2016 by Amy Lee and Lauren 
Singleton. 

During the course of all field visits, an inventory of plant and wildlife species observed was 
compiled.  The methods for these field investigations are described in detail below. 

3.3.1  Plant Community Mapping 
Plant communities were mapped directly in the field utilizing a 125-scale (1”=125’) aerial 
photograph focusing on dominant plant species.  Plant community names, codes, and descriptions 
follow A Manual of California Vegetation, Second Edition (Sawyer, Keeler-Wolf, and Evens, 
2009) or Holland’s Preliminary Descriptions of the Terrestrial Natural Communities of 
California (1986).  The California Natural Community Code (CaCodes) or Holland’s Element 
Code is in parentheses next to each community name, when applicable.  After completing the 
fieldwork, the plant community polygons were digitized using Geographic Information System 
(GIS) technology to calculate acreages.  

3.3.2  Sensitive Habitats 
Sensitive habitats are listed by CDFW on their List of Vegetation Alliances and Associations 
(CDFW, 2010).1  Communities on this list are given a Global (G) and State (S) rarity ranking on 
a scale of 1 to 5, where communities with a ranking of 5 are the most common and communities 
                                                      
1  Available online at: http://www.dfg.ca.gov/biogeodata/vegcamp/natural_comm_list.asp 
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with a ranking of 1 are the rarest and of the highest priority to preserve.  These high priority 
communities are denoted on the CDFW list with asterisks.  For the purpose of this report, 
sensitive habitats are those communities that have a state ranking of S3 or rarer.  Any sensitive 
habitats located on the study area were identified based on the mapped natural communities (see 
section 3.3.1, Plant Community Mapping). 

3.3.3  General Plant Inventory 
All plant species observed during the general and focused surveys were either identified in the 
field or collected and later identified using taxonomic keys.  Plant taxonomy follows Baldwin 
(2012).  Common plant names, when not available from Baldwin, were taken from Munz (1974) 
and/or Clarke (2007).  Since common names vary significantly between references, scientific 
names are included upon initial mention of each species; common names consistent throughout 
the report are employed thereafter.  All plant species observed were recorded in field notes.  
Special-status plant species are discussed below in section 3.3.4, Special-status Plant Species. 

3.3.4  Special-status Plant Species 
The potential for special-status plant species was assessed based upon the known occurrence of 
species in the area as identified from CDFW, USFWS and CNPS databases (see Section 3.2, 
Literature Review), and the presence or absence of suitable habitat within the study area based on 
plant community mapping (see section 3.3.1, Plant Community Mapping).  Suitable habitat was 
defined as areas with appropriate vegetation communities, soils and/or topography (elevation at 
MSL) to support the species based on known occurrences in those habitats and/or CDFW and 
CNPS documented habitat descriptions for the species.  The definitions of suitable habitat were 
then compared against the vegetation mapping conducted for the study area and local knowledge.  
A table of special-status plant species for which potentially suitable habitat occurs within the 
study area was prepared, and the potential for occurrence for each species was determined 
following completion of the vegetation mapping conducted during the field survey.   

Due to the presence of potentially suitable habitat, focused plant surveys were conducted on the 
project site and off-site road improvement and sewer line areas by ESA PCR biologists Ezekiel 
Cooley, Amy Lee, and Lauren Singleton on May 13, 2015 and by Amy Lee on July 20, 2015.  
Focused plant surveys were also conducted on the off-site water line areas by Amy Lee on March 
23, 2016 and July 5, 2016.  Although a summer focused plant survey was conducted within the 
manufactured slope areas on July 5, 2016 by Amy Lee, a spring survey has not yet been 
performed in these areas.  The manufactured slope area located west of the project boundary does 
not support suitable habitat for plants associated with the spring survey requirement.  However, 
the manufactured slope area located east of the project boundary does require completion of a 
spring focused plant survey as summarized in Section 7.1.2 below.  All focused plant surveys 
conducted to date were implemented in accordance with published agency guidelines (CDFW, 
2009; CDFW, 2000a; and USFWS, 2000) and during the appropriate blooming periods of 
potential plant species to ensure detection of any special-status plants.    

1.ac

Packet Pg. 950

A
tt

ac
h

m
en

t:
 B

io
lo

g
ic

al
 R

es
o

u
rc

es
 A

ss
es

sm
en

t 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



3.0  Methods of Study  

Ironwood Village Project 12 ESA PCR 
Biological Resources Assessment September 2016 

 

3.3.5  General Wildlife Inventory 
All wildlife species observed within the study area, as well as any diagnostic sign (call, tracks, 
nests, scat, remains, or other sign), were recorded in field notes.  Binoculars and regional field 
guides were utilized for the identification of wildlife, as necessary.  Wildlife taxonomy follows 
Stebbins (2003) and California Herps (2015) for amphibians and reptiles, the American 
Ornithologists’ Union (1998) for birds, and Jameson and Peeters (1988) for mammals.  Since 
common names vary significantly between references, scientific names are included upon initial 
mention of each species; common names consistent throughout the report are employed 
thereafter.  All wildlife species detected were recorded in field notes.  Special-status wildlife 
species are discussed below in section 3.3.6, Special-status Wildlife Species. 

3.3.6  Special-status Wildlife Species 
The potential for special-status wildlife species was assessed based upon the known occurrence of 
species in the area as identified from CDFW and USFWS databases (see section 3.2, Literature 
Review), and the presence or absence of suitable habitat within the study area based on plant 
community mapping (see section 3.3.1, Plant Community Mapping).  Suitable habitat was defined 
as areas with appropriate vegetation communities and/or topography (elevation at MSL) to 
support the species based on known occurrences in those habitats and/or CDFW and USFWS 
documented habitat descriptions for the species.  The definitions of suitable habitat were then 
compared against the vegetation mapping conducted for the study area as well as local 
knowledge.  A table of special-status wildlife species for which potentially suitable habitat occurs 
within the study area was prepared, and the potential for occurrence for each species was 
determined following completion of the vegetation mapping conducted during the field survey.   

Due to the presence of potentially suitable habitat and MSHCP requirements, focused surveys 
were conducted for burrowing owl.  A summary of the survey methodology is provided below; a 
separate survey report was also prepared following completion of the focused surveys.  No other 
focused surveys were conducted for special-status wildlife species. 

Burrowing Owl 
The study area supports potentially suitable habitat for burrowing owl.  As such, focused surveys 
for burrowing owl were conducted on the project site and off-site manufactured slopes, road 
improvement, proposed water line, and sewer line areas by ESA PCR biologists Ezekiel Cooley, 
Amy Lee, and Lauren Singleton on May 13; June 3; and July 2 and 27, 2015.  Focused burrowing 
owl surveys were conducted within the off-site alternative water areas by Lauren Singleton on 
April 28, 2016 and by Amy Lee on May 23; June 9; and July 7, 2016.  Step I and Step II surveys 
for burrowing owls were conducted on the project site and off-site areas in accordance with the 
County of Riverside’s Burrowing Owl Survey Instructions for the Western Riverside Multiple 
Species Habitat Conservation Plan Area (County of Riverside, 2006).  Step I is a Habitat 
Assessment and Step II consists of Locating Burrows and Burrowing Owls. 

Suitable habitat was identified during the Step I Habitat Assessment, which was conducted by 
Ezekiel Cooley on September 19, 2014 during the general biological survey, including disturbed, 
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low-growing vegetation; bare ground; and a few small fossorial mammal burrows.  Suitable 
habitat included disturbed, low-growing vegetation; bare ground; and a few small fossorial 
mammal burrows.  Due to the presence of suitable habitat identified during the Step I survey, 
Step II surveys were conducted within the study area plus a 150-meter (approximately 500 feet) 
buffer zone around the perimeter of the study area (collectively, the “survey area”).  Step II 
surveys focused on the detection of BUOW individuals, small fossorial mammal burrows 
potentially suitable for BUOW, and BUOW diagnostic sign (e.g., molted feathers, cast pellets, 
prey remains, eggshell fragments, or excrement at or near a burrow entrance).  Transects were 
utilized, spaced no more than 100 feet apart, to allow 100 percent visual coverage of the ground 
surface.  The four surveys were conducted during the burrowing owl breeding season (March 1 to 
August 31) on separate days between two hours before sunset to one hour after or one hour before 
sunrise to two hours after.2  

3.3.7  Regional Connectivity/Wildlife Movement Corridor 
An analysis of wildlife movement was conducted based on information compiled from the 
literature, analysis of aerial photographs and topographic maps, direct observations made in the 
field during survey work, and an analysis of existing wildlife movement functions.  Relative to 
corridor issues, the focus of this assessment was to determine if the change of the existing land 
use within the study area would have significant impacts on the regional wildlife movement 
associated with the study area as well as the immediate vicinity. 

The Western Riverside County MSHCP was reviewed to identify any linkage or Core Areas 
proposed for preservation on the study area (Dudek & Associates, 2003).  Additionally, the South 
Coast Missing Linkages: A Wildland Network for the South Coast Ecoregion document was 
reviewed (South Coast Wildlands, 2008). 

3.3.8  Investigation of Jurisdictional Waters 
A jurisdictional determination of existing on-site drainage and wetland features was conducted by 
ESA PCR Principal Regulatory Scientist Amir Morales on September 19 and December 10, 2014.  
The purpose of the delineation was to assess the location, extent and acreage of “waters of the 
U.S.” and/or wetlands under the jurisdiction of the U.S. Army Corps of Engineers (USACE) and 
Regional Water Quality Control Board (RWQCB), and the limits of streambed and associated 
riparian habitat under the jurisdiction of CDFW.  All areas were delineated using the protocol 
stipulated by CDFW under Section 1600-1607 of the California Fish and Wildlife Code, and by 
the USACE and RWQCB under Section 404 and Section 401 of the Clean Water Act (CWA), 
respectively.  No potential for wetlands or other special aquatic sites were observed within project 
study areas.  Therefore, a wetland delineation using the procedures stipulated in the USACE 
Wetland Delineation Manual (Environmental Laboratory, 1987) and Arid West Supplement 
(USACE, 2008a and USACE, 2008b) were not performed or warranted for this project. 

                                                      
2  For projects within the Western Riverside County MSHCP plan area, it has been PCR’s experience that the County 

of Riverside has preferred that Step II surveys be conducted at least one week apart. 
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The potential for USACE jurisdictional “waters of the U.S.” was based primarily on the presence 
or absence of jurisdictional field indicators consistent with the USACE guidelines (USACE, 
2008a) such as the presence of an OHWM and/or secondary indicators of hydrology, including 
evidence of the deposition of debris, scour, sediment sorting, and changes in vegetation.  The 
extent of CDFW jurisdiction was assessed based on the limits of the defined bed and bank and 
includes riparian streambed associated vegetation, where applicable.  If these criteria were met, 
data was collected to estimate the length and width of jurisdictional features potentially regulated 
by the resource agencies.  Upon completion of the field work, documentation of all jurisdictional 
wetlands, waters, and streambed were completed.  The documentation included a map illustrating 
the location, extent and acreage of all jurisdictional features.  Downstream surface connections to 
known USACE jurisdictional waters were also evaluated in the field and by using satellite 
imagery and mapping, for the purpose of establishing a connection (i.e. federal nexus) to “waters 
of the U.S.,” where applicable.  The results of the ESA PCR jurisdictional assessment are subject 
to review and approval by the resource agencies as part of future regulatory permits for the 
project, if required. 
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4.0  EXISTING CONDITIONS  
 

4.1 Characteristics of the Study Area and 
Surrounding Area 
4.1.1 On-Site Characteristics 
The approximately 79-acre project site and the 10.57-acre off-site areas are located in the City of 
Moreno Valley in Riverside County.  The project site consists primarily of non-native vegetation 
characterized by ruderal vegetation and disturbed areas that consist of little to no vegetation.  
There are some areas that support native plant communities, such as Riversidean sage scrub and 
brittlebush scrub, which predominantly reside in the northwestern corner of the project site.  The 
study area supports two drainage systems observed to support field indicators associated with 
USACE, RWQCB, and CDFW (collectively “the resource agencies”) jurisdictional waters, 
referred to in this report as Drainage A and Drainage Complex B, although only Drainage A 
occurs on-site.  The topography on-site is generally flat with gently rolling hills throughout the 
project site and steeper rock outcrops on the northwest corner.  On-site elevations range from the 
lowest of approximately 1,830 feet above mean sea level (MSL) along the southern boundary of 
the project site to a high of approximately 1,975 feet above MSL along the northwest boundary of 
the site.  On-site mapped soils in the project area include nine soil types as follows (NRCS, 
2015), as shown in Figure 5, Soils Map: 

• Cieneba rocky sandy loam, 15 to 50 percent slopes, eroded; 

• Hanford loamy fine sand, 0 to 8 percent slopes; 

• Hanford coarse sandy loam, 2 to 8 percent slopes; 

• Hanford coarse sandy loam, 8 to 15 percent slopes, eroded; 

• Monserate sandy loam, 0 to 5 percent slopes; 

• Monserate sandy loam, 5 to 8 percent slopes, eroded ; 

• Monserate sandy loam, shallow, 15 to 25 percent slopes, severely eroded; 

• Ramona sandy loam, 2 to 5 percent slopes, eroded; and 

• Terrace escarpments. 

Immediate surrounding land uses include residential development to the south and west and 
vacant land to the north and east.  The entire project site is within the Reche Canyon/Badlands 
Area Plan of the MSHCP (Figure 6, Relationship to the MSHCP).  
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http://casoilresource.lawr.ucdavis.edu/soil_web/ssurgo.php?action=explain_mapunit&mukey=458309&ogc_fid=38201625
http://casoilresource.lawr.ucdavis.edu/soil_web/ssurgo.php?action=explain_mapunit&mukey=458313&ogc_fid=38199829
http://casoilresource.lawr.ucdavis.edu/soil_web/ssurgo.php?action=explain_mapunit&mukey=458340&ogc_fid=38213443
http://casoilresource.lawr.ucdavis.edu/soil_web/ssurgo.php?action=explain_mapunit&mukey=458375&ogc_fid=38203909
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Figure 5

Soils Map
SOURCE: USGS Topographic Series (Sunnymead, CA), USDA NRCS SSURGO.
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MmC2 - Monserate sandy loam, 5 to 8 percent slopes, eroded
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TvC - Tujunga loamy sand, channeled, 0 to 8 percent slopes
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Figure 6

Relationship to the MSHCP
SOURCE: USGS Topographic Series; MSHCP.
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4.1.2 Off-Site Characteristics 
The 10.57-acre off-site areas include the proposed manufactured slopes, road improvements, 
sewer line, and water line areas.  The off-site areas are dominated by ruderal vegetation and 
disturbed areas with only a small acreage of native brittlebush scrub and Riversidean sage scrub.  
The off-site areas also support some areas of sparsely vegetated river wash areas.  A portion of 
Drainage A and the entirety of Drainage Complex B occurs within the off-site area.  The 
topography of the off-site areas is generally flat with the exception of the proposed northern water 
line area near an existing water tank, which consists of a fairly steep east-facing slope supporting 
some native vegetation and rocky outcrops.  Elevations within the off-site areas range from the 
lowest of approximately 1,793 feet above MSL at the southern end of the proposed sewer line to a 
high of approximately 1,948 feet above MSL at the steepest portion of the proposed water line 
area.  Off-site mapped soils in the project area include seven soil types as follows (NRCS, 2015), 
as shown in Figure 5: 

• Cieneba rocky sandy loam, 15 to 50 percent slopes, eroded; 

• Hanford course sandy loam, 2 to 8 percent slopes; 

• Monserate sandy loam, shallow, 15 to 25 percent slopes, severely eroded 

• Ramona sandy loam, 0 to 5 percent slopes, severely eroded; 

• Ramona sandy loam, 2 to 5 percent slopes, eroded; 

• Terrace escarpments; and 

• Tujunga loamy sand, channeled, 0 to 8 percent slopes. 

Land uses immediately surrounding the off-site sewer line include a residential community to the 
west, SR-60 to the south, and vacant land to the north and east.  Land uses immediately 
surrounding the potential water line areas include residential development to the north, east, and 
southwest and vacant land to the south and west.  Since the proposed manufactured slope areas 
are directly adjacent to the project site, surrounding land uses are identical to those described in 
section 4.1.1 above. 

4.2 Plant Communities 
Descriptions of each of the plant communities found within the study area are provided below, 
with CDFW CaCodes or Holland Element Codes in parentheses next to each community name.  
The locations of each of the plant communities are shown in Figure 7, Plant Communities.  
Table 1, Plant Communities, lists each of the plant communities observed, as well as the acreage 
within the study area.  Representative photographs of plant communities found within the study 
area are included in Figures 8a and 8b, Site Photographs. 
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TABLE 1 
PLANT COMMUNITIES 

Plant Communities On-site (acres) Off-site (acres) 

Brittlebush Scrub 2.34 0.27  

Brittlebush Scrub/Ruderal 0.31 0.21  

Buckwheat Scrub/Ruderal 0.09 0.04 

Laurel Sumac Scrub/Ruderal 0.78  - 

Riversidean Sage Scrub 3.10 0.12  

Riversidean Sage Scrub/Ruderal - 0.07 

Rock Outcrop/Riversidean Sage Scrub 2.15 -  

River Wash - 0.05 

Ruderal 38.04  2.50  

Ruderal/Brittlebush Scrub - 0.04 

Ruderal/Riversidean Sage Scrub 2.29  0.43 

Disturbed 28.68  4.18 

Developed 0.70 2.66 

Total 78.48  10.57 
 
SOURCE: ESA PCR, 2016 
 

4.2.1 Brittlebush Scrub (CaCode 33.030.00) 
Brittlebush scrub is a drought tolerant subtype of Riversidean sage scrub dominated by an almost 
monotypic community of brittlebush (Encelia farinosa).  Associated species observed within this 
community included sparsely growing California buckwheat (Eriogonum fasciculatum), 
California sagebrush (Artemisia californica), and chia (Salvia columbariae).  Brittlebush scrub 
on-site occurs primarily in two patches on the northwestern corner of the project site and a 
smaller patch in the northeastern corner, comprising approximately 2.34 acres on-site.  There is 
also a small patch of this community located within the off-site water line areas, occupying 
approximately 0.27 acre off-site. 

4.2.2 Brittlebush Scrub/Ruderal (CaCode 33.030.00/Not 
Applicable) 
Brittlebush scrub/ruderal is dominated by species found within the brittlebush scrub community 
(primarily brittlebush) with interspersed ruderal species.  In addition to brittlebush, associated 
native species found in this community included native species such as blue elderberry 
(Sambucus nigra ssp. caerulea), common fiddleneck (Amsinckia intermedia), dove weed (Croton 
setigerus), mule fat (Baccharis salicifolia), pinebush (Ericameria pinifolia), and western ragweed 
(Ambrosia psilostachya).  The ruderal community is described in further detail below (see section 
4.2.9).  Brittlebush scrub/ruderal occurs on-site in a small area along the eastern boundary in the 
northeastern portion of the project site and comprises approximately 0.31 acre.  There is also a 
small patch of this community located within the eastern manufactured slope area, occupying 
approximately 0.21 acre off-site. 
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Figure 7

Plant Communities
SOURCE: Google Maps, 2015 (Aerial).

Project Boundary
On-Site
Off-Site

F Photograph Location
Plant Communities
BBS - Brittle Bush Scrub
BBS/RUD - Brittle Bush Scrub/Ruderal
BWS/RUD - Buckwheat Scrub/Ruderal
DEV - Developed
DIS - Disturbed
LSS/RUD - Laurel Sumac Scrub/Ruderal
RO/RSS - Rock Outcrop/Riversidean Sage Scrub
RSS - Riversidean Sage Scrub
RSS/RUD - Riversidean Sage Scrub/Ruderal
RUD - Ruderal
RUD/BBS - Ruderal/Brittle Bush Scrub
RUD/RSS - Ruderal/Riversidean Sage Scrub
RW - River Wash

0 700

Feet

1.ac

Packet Pg. 959

A
tt

ac
h

m
en

t:
 B

io
lo

g
ic

al
 R

es
o

u
rc

es
 A

ss
es

sm
en

t 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Village Project

Figure 8a
Site Photographs

SOURCE: ESA PCR, 2016

Note: Refer to Figure 7 for photograph locations.

PHOTOGRAPH 1. View of the brittlebush scrub community, facing northeast.

PHOTOGRAPH 3. View of the ruderal community in foreground and the 
laurel sumac scrub/ruderal community in the background to the left, facing 
southwest.

PHOTOGRAPH 2. View of the rock outcrop/Riversidean sage scrub 
community, facing north.
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Ironwood Village Project

Figure 8b
Site Photographs

SOURCE: ESA PCR, 2016

Note: Refer to Figure 7 for photograph locations.

PHOTOGRAPH 4. View of the ruderal/Riversidean sage scrub community, 
facing southeast.

PHOTOGRAPH 6. View of the ruderal community within the off-site water 
line extension area, facing south.

PHOTOGRAPH 5. View of the ruderal community, facing northwest.
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4.2.3 Buckwheat Scrub/Ruderal (CaCode 32.040.02/Not 
Applicable) 
Buckwheat scrub/ruderal community is dominated by California buckwheat (Eriogonum 
fasciculatum) and other species commonly associated with the buckwheat scrub community, 
including pinebush and brittlebush.  This community also supports interspersed areas of ruderal 
vegetation; the ruderal community is described in further detail below (see section 4.2.9).  
Buckwheat scrub/ruderal community occurs within one small patch on-site (0.09 acre) and within 
the off-site eastern manufactured slope area (0.04 acre).    

4.2.4 Laurel Sumac Scrub/Ruderal (CaCode 45.455.00/Not 
Applicable) 
Laurel sumac scrub/ruderal is primarily composed of those species found within the laurel sumac 
scrub community, which is dominated by laurel sumac (Malosma laurina) and often associated 
with other drought-tolerant shrubs, such as California buckwheat or black sage (Salvia mellifera).  
While this community largely consists of species found within the laurel sumac scrub community, 
ruderal species are interspersed throughout the community.  The ruderal community is described 
in further detail below (see section 4.2.9).  Laurel sumac scrub/ruderal community occurs in one 
area along the western boundary and comprises approximately 0.78 acre on-site only.    

4.2.5 Riversidean Sage Scrub (Holland Element Code 32700) 
Riversidean sage scrub is characterized by low growing shrubs adapted to semi-arid 
Mediterranean climate, and are most often found on steep or low gradient slopes that are rarely 
flooded.  This community is fairly open and dominated by California sagebrush, California 
buckwheat, , and foxtail chess.  Other associated species include pinebush, brittlebush, and 
caterpillar phacelia (Phacelia cicutaria).  The Riversidean sage scrub community occurs in two 
patches on the northwestern corner of the project site and comprises approximately 3.10 acres on-
site.  There is also a small patch of this community located within the off-site water line areas, 
occupying approximately 0.12 acre off-site. 

4.2.6 Riversidean Sage Scrub/Ruderal (Holland Element Code 
32700/ Not Applicable) 
Riversidean sage scrub/ruderal is primarily composed of those species found within the 
Riversidean sage scrub community, which is described in section 4.2.5 above.  While this 
community largely consists of species found within the Riversidean sage scrub community, 
ruderal species are interspersed throughout the community.  The ruderal community is described 
in further detail below (see section 4.2.9).  Riversidean sage scrub/ruderal community occurs in 
one area along the western boundary and comprises approximately 0.07 acre off-site only.    
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4.2.7 Rock Outcrop/Riversidean Sage Scrub (Not 
Applicable/Element Code 32700) 
Rock outcrop/Riversidean sage scrub includes  rock outcrop areas, which consist of rocky, 
sparsely vegetated areas typically found along the hillsides on the northwest corner of the project 
site, and is interspersed with vegetation that is characteristic of the Riversidean sage scrub 
community described in section 4.2.5 above.  Additional associated species observed in the rock 
outcrop/Riversidean sage scrub communities on-site included cane cholla (Cylindropuntia 
californica var. parkeri) and two-color rabbit tobacco (Pseudognaphalium bicolor).  There are 
two patches of rock outcrop/Riversidean sage scrub on the northwestern corner of the project site, 
which occupies approximately 2.15 acres on-site only. 

4.2.8 River Wash (Not Applicable) 
River wash consists of prevailingly coarse-textured but variable material, ranging from sand to 
gravel.  It usually is flood-swept, though it may lie slightly above present overflows.  The sandy 
areas are loose with some silt and other fine materials.  Sparse vegetation within the river wash 
areas include giant reed (Arundo donax), flatspine bur ragweed (Ambrosia acanthicarpa), 
pucturevine (Tribulus terrestris), and common sunflower (Helianthus anuus).  River wash areas 
comprise approximately 0.05 acre off-site only associated with the mainstem Drainage B within 
the sewer line and water line areas. 

4.2.9 Ruderal (Not Applicable) 
Ruderal vegetation is found in areas heavily disturbed by human activities, such as roadsides, 
graded fields, and manufactured slopes.  Within the study area, ruderal species observed include 
cheeseweed (Malva parviflora), cudweed aster (Corethrogyne filaginifolia), foxtail chess 
(Bromus madritensis ssp. rubens), gum tree (Eucalyptus sp.), London rocket (Sisymbrium irio), 
Mediterranean schismus (Schismus barbatus), Mexican palo verde (Parkinsonia aculeata), ripgut 
grass (Bromus diandrus), shortpod mustard (Hirschfeldia incana), tocalote (Centaurea 
melitensis), tree tobacco (Nicotiana glauca), wild oat (Avena sp.), and wild radish (Raphanus 
raphanistrum).  Ruderal areas dominant the project site and comprised approximately 38.04 acres 
on-site.  The ruderal community is also prominent throughout the off-site areas, totaling 2.50 
acres.  

4.2.10 Ruderal/Brittlebush Scrub (Not Applicable/ CaCode 
33.030.00) 
Ruderal/brittlebush scrub is dominated by ruderal, weedy species but exhibit sparse, remnant 
species associated with the brittlebush scrub community.  The brittlebush scrub and ruderal 
communities are described above in sections 4.2.1 and 4.2.9, respectively.  Only one small 
ruderal/brittlebush scrub patch was observed within the water line area, consisting of 
approximately 0.04 acre off-site only.  
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4.2.11 Ruderal/Riversidean Sage Scrub (Not 
Applicable/Holland Element Code 32700) 
Ruderal/Riversidean sage scrub is dominated by ruderal, weedy species but exhibit sparse, 
remnant species associated with the Riversidean sage scrub community.  The Riversidean sage 
scrub and ruderal communities are described above in sections 4.2.5 and 4.2.9, respectively.  The 
ruderal/Riversidean sage scrub community occupies the northwestern corner and the center of the 
project site, consisting of approximately 2.29 acres on-site.  This community also occurs within 
the eastern manufactured slope area, consisting of approximately 0.43 acre off-site. 

4.2.12 Disturbed (Not Applicable) 
Disturbed areas are heavily affected by human activities, including dirt roads, graded fields, and 
manufactured slopes; as a consequence, these areas support little to no vegetation.  While ruderal 
areas comprise the majority of the project site, disturbed areas account for much of the remaining 
space occupying approximately 28.68 acres on-site.  Disturbed areas dominate the off-site areas, 
consisting of 4.18 acres. 

4.2.13 Developed (Not Applicable) 
Developed areas are associated with an unpaved access road that occurs along the eastern 
boundary of the project site and off-site manufactured slope areas.  Developed areas occupied 
approximately 0.70 acre on-site and 2.66 acres off-site. 

4.3 General Plant Inventory	
The plant communities discussed above are comprised of numerous plant species.  Observations 
regarding the plant species present were made during the field visits to the study area, and a list of 
all plant species observed is provided in Appendix A, Floral and Faunal Compendium.  Special-
status plant species occurring or potentially occurring within the study area are discussed below 
in section 4.7.5, Special-status Plant Species. 

4.4 General Wildlife Inventory 
The plant communities discussed above provide habitat for common wildlife species.  
Observations regarding the wildlife species present were made during the field visits to the study 
area, and a list of all species observed is provided in Appendix A.  Special-status wildlife species 
occurring or potentially occurring are discussed below in section 4.7.6, Special-status Wildlife 
Species. 

4.5 Wildlife Movement 
4.5.1  Overview 
Wildlife corridors link together areas of suitable habitat that are otherwise separated by rugged 
terrain, changes in vegetation, or human disturbance.  The fragmentation of open space areas by 
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urbanization creates isolated “islands” of wildlife habitat.  In the absence of habitat linkages that 
allow movement to adjoining open space areas, various studies have concluded that some wildlife 
species, especially the larger and more mobile mammals, will not likely persist over time in 
fragmented or isolated habitat areas because they prohibit the infusion of new individuals and 
genetic material (MacArthur and Wilson, 1967; Soulé, 1987; Harris and Gallagher, 1989; 
Bennett, 1990). 

Corridors effectively act as links between different populations of a species.  A group of smaller 
populations (termed “demes”) linked together via a system of corridors is termed a 
“metapopulation.”  The long-term health of each deme within the metapopulation is dependent 
upon its size and the frequency of interchange of individuals (immigration vs. emigration).  The 
smaller the deme, the more important immigration becomes, because prolonged inbreeding with 
the same individuals can reduce genetic variability.  Immigrant individuals that move into the 
deme from adjoining demes mate with individuals and supply that deme with new genes and gene 
combinations that increases overall genetic diversity.  An increase in a population’s genetic 
variability is generally associated with an increase in a population’s health and long-term 
viability. 

Corridors mitigate the effects of habitat fragmentation by:  (1) allowing animals to move between 
remaining habitats, which allows depleted populations to be replenished and promotes genetic 
diversity; (2) providing escape routes from fire, predators, and human disturbances, thus reducing 
the risk that catastrophic events (such as fires or disease) will result in population or local species 
extinction; and (3) serving as travel routes for individual animals as they move within their home 
ranges in search of food, water, mates, and other needs (Noss, 1983; Fahrig and Merriam, 1985; 
Simberloff and Cox, 1987; Harris and Gallagher, 1989). 

Wildlife movement activities usually fall into one of three movement categories:  (1) dispersal 
(e.g., juvenile animals from natal areas, individuals extending range distributions); (2) seasonal 
migration; and, (3) movements related to home range activities (foraging for food or water, 
defending territories, searching for mates, breeding areas, or cover).  Although the nature of each 
of these types of movement is species specific, large open spaces will generally support a diverse 
wildlife community representing all types of movement.  Each type of movement may also be 
represented at a variety of scales from non-migratory movement of amphibians, reptiles, and 
some birds on a “local” level to home ranges encompassing many square-miles for large 
mammals moving on a “regional” level.  A number of terms have been used in various wildlife 
movement studies, such as “wildlife corridor,” “travel route,” and “wildlife crossing” to refer to 
areas in which wildlife move from one area to another.  To clarify the meaning of these terms and 
facilitate the discussion on wildlife movement in this study, these terms are defined as follows: 

Travel Route:  A landscape feature (such as a ridgeline, drainage, canyon, or riparian strip) within 
a larger natural habitat area that is used frequently by animals to facilitate movement and provide 
access to necessary resources (e.g., water, food, cover, den areas).  The travel route is generally 
preferred because it provides the least amount of topographic resistance in moving from one area 
to another; it contains adequate food, water, and/or cover while moving between habitat areas; 
and provides a relatively direct link between target habitat areas. 
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Wildlife Corridor:  A piece of habitat, usually linear in nature, that connects two or more habitat 
patches that would otherwise be fragmented or isolated from one another.  Wildlife corridors are 
usually bounded by urban land areas or other areas unsuitable for wildlife.  The corridor generally 
contains suitable cover, food, and/or water to support species and facilitate movement while in 
the corridor.  Larger, landscape-level corridors (often referred to as “habitat or landscape 
linkages”) can provide both transitory and resident habitat for a variety of species. 

Wildlife Crossing:  A small, narrow area, relatively short in length and generally constricted in 
nature, that allows wildlife to pass under or through an obstacle or barrier that otherwise hinders 
or prevents movement.  Crossings typically are manmade and include culverts, underpasses, 
drainage pipes, and tunnels to provide access across or under roads, highways, pipelines, or other 
physical obstacles.  These are often “choke points” along a movement corridor. 

4.5.2  Wildlife Movement Within the Study Area 
As previously described, wildlife movement activities occur at a variety of scales from a “local” 
level to a “regional” level.  Regional movement through the study area is restricted due to the 
urbanization of the region and the proximity to a major freeway (SR-60) (refer to Figure 9, 
Regional Aerial Photograph).   The study area is immediately surrounded by residential 
development to the south and west.  Although there is vacant land directly to the north and east of 
the study area, the land to the east is highly disturbed and mostly cleared of natural vegetation and 
there are a number of residential communities adjacent to the eastern boundary of the vacant land.  
Additionally, the study area is located about 0.5 mile to north of the SR-60.  Although regional 
movement through this area is likely limited, there is some potential for local movement through 
the study area via the open area directly to the north which comprises the foothills of the 
Badlands.  Although the study area connects to the open area to the north, the study area is 
dominated by ruderal and disturbed areas with limited native vegetation.   

The project site only supports one ephemeral drainage that conveys minor road runoff from 
Ironwood Avenue with no associated vegetation (Drainage A), which is unlikely to facilitate 
wildlife movement.  Additionally, Drainage A initiates on-site and meanders for approximately 
396 linear feet before exiting the project site via a culvert beneath Ironwood Avenue.  Drainage 
Complex B occurs within the off-site areas and comprises the mainstem Drainage B, which is a 
USGS mapped blueline stream, and five small tributaries (Drainages B1 through B5).  The 
mainstem Drainage B does support some ruderal and non-native vegetation (e.g. giant reed).  
Drainage B appears to initiate in the foothills of the Badlands to the north of the off-site areas and 
becomes channelized just west of the off-site sewer line area.   
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Due to the limited vegetation within Drainage B and lack of connection to suitable habitat 
downstream due to development, Drainage B is not expected to function as a wildlife movement 
corridor.  The smaller tributaries (Drainages B1 through B5) are also ephemeral drainages with 
limited upland vegetation, which initiate at the peak of a small ridge upstream from the off-site 
water line area and appear to support little to no surface connection to the mainstem Drainage B 
likely due to decades of disturbance from agriculture and/or weed abatement activities.  Drainage 
B5 does not appear to support any natural watershed and appears to be relict in nature.  
Vegetation within the drainage appears to be supported by artificial discharges from the water 
tank blow-off pipe observed at the headwaters of Drainage B5.  Due to the limited vegetation and 
watershed, as well as the disturbed nature of the downstream areas off-site, the tributaries do not 
facilitate wildlife movement through the study area.    

The study area is not within any Core or Linkage areas as identified by the MSHCP (Dudek & 
Associates, 2003).  There is one proposed linkage (Proposed Linkage 4) approximately 2.1 miles 
to the north of the study area and one existing core (Core H) roughly 4.0 miles to the south of the 
study area.  Proposed Linkage 4 would include upland habitat within Reche Canyon and provide 
connection to Box Springs Reserve, the Badlands, and San Bernardino County.  The open area 
directly to the north of the study area does directly connect to Proposed Linkage 4.  Existing Core 
H includes Lake Perris State Recreation Area and San Jacinto Wildlife Area.  There is no direct 
connection from the study area to Core H, which are separated by urban development.  The study 
area is not within any linkages identified by the South Coast Missing Linkages report; the nearest 
linkage design identified is for the San Bernardino–San Jacinto Connection located 
approximately 3.5 miles to the east (South Coast Wildlands, 2008).  Since the study area is not 
identified as a linkage by the MSHCP or South Coast Wildlands, and it does not support habitat 
that connects two or more habitat patches that would otherwise be fragmented or isolated from 
one another, the study area is not considered a wildlife corridor.  The study area may provide 
limited opportunities for wildlife movement, more likely for local wildlife movement as 
described below. 

Movement on a smaller or “local” scale could occur within the study area for species that are less 
restricted in movement pathway requirements or are adapted to urban areas (e.g., raccoon 
[Procyon lotor], stripped skunk [Mephitis mephitis], coyote [Canis latrans], and bird species in 
general).  Habitat within the study area is dominated by ruderal and disturbed areas with some 
portions supporting native vegetation, including brittlebush scrub, buckwheat scrub, and 
Riversidean sage scrub.  As such, it likely supports some wildlife movement within the study area 
and/or nearby areas for foraging and shelter.  Data gathered from the biological survey indicates 
that the study area contains habitat that supports common species of invertebrates, reptiles, birds, 
and small mammals.  The home range and average dispersal distance of many of these species 
may be entirely contained within the study area and immediate vicinity.   

Populations of animals such as insects, reptiles, small mammals, and a few bird species may find 
all their resource requirements without moving far or outside of the study area at all.  
Occasionally, individuals expanding their home range or dispersing from their parental range 
could attempt to move outside of the study area, if feasible, based on the surrounding restrictions 
to movement from development (see above).  Bird species may fly over the development and 
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freeways to utilize the study area for foraging, although this is expected to be limited due to the 
high level of human activity in the region and higher quality foraging habitats in nearby open 
areas with less human disturbance, particularly the Badlands to the north.  

In summary, the study area may support live-in and movement habitat for species on a local scale 
(i.e., some live-in and at least marginal movement habitat for invertebrates, reptiles, birds, and 
small mammal species).  However, due to surrounding development, the proximity to the I-60 
freeway, and the ephemeral nature and limited watershed of the drainages, the study area likely 
provides little to no function to facilitate movement for wildlife species on a regional scale and it 
is not identified as a regionally important dispersal or seasonal migration corridor by the MSHCP 
or by South Coast Wildlands. 

4.6 Jurisdictional Waters 
An investigation of on- and off-site jurisdictional waters was performed by Amir Morales, 
Principal Regulatory Scientist, on September 19, 2014.  An additional site visit was conducted by 
Amir Morales on December 10, 2014 following a series of storm events that occurred on 
December 2, 3, and 4, 2014 totaling nearly two inches of rain in that period.3  Based on the 
results of the investigation, Drainage A and Drainage Complex B (Drainages B & B1through B5) 
were determined to support a total of approximately 0.057 acre of USACE/RWQCB “waters of 
the U.S.” and 0.165 acre of CDFW jurisdictional streambed (Figure 10, Jurisdictional Features).  
A summary of jurisdictional features assessed within the study area is provided in Table 2, 
Jurisdictional Features.   Photographs of drainage features are provided as Figures 11a and 11b, 
Drainage Photographs. 

The study area is located within rolling valley topography located southeast of Reche Canyon and 
south/southwest of The Badlands mountain range.  The study area is located within the San 
Jacinto Watershed and generally drains toward the south, eventually reaching the Perris Valley 
Storm Drain which ultimately reaches the San Jacinto River and then Canyon Lake.   The USGS 
Sunnymead topographic Quadrangle depicts a blueline stream originating in the foothills to the 
north with headwaters located approximately 2,000 linear feet from the on-site study area.  The 
mapped blueline drainage feature enters the project site near the center of the northern project 
boundary and bisects the property.  The property has been subjected to seasonal dry-farming 
and/or weed abatement activities for several decades.  Based on the jurisdictional assessments 
performed by ESA PCR, no discernible streambed or indicators of flow were observed within the 
area historically mapped as a blueline drainage feature during the September 19, 2014 
jurisdictional delineation.  In order to determine if jurisdictional field indicators reestablish 
following moderate rain events, Amir Morales returned to investigate the site following a series 
of early December 2014 storm events yielding nearly 2-inches of rain over three consecutive 
days.  In our experience, this amount of rain would have reestablished some evidence of flow 
capable of eroding a streambed and/or supporting some jurisdictional field indicators based on the 
USACE’s arid delineation guidelines.   

                                                      
3   Based on WeatherCurrents.com precipitation data accessed at 

http://weathercurrents.com/morenovalley/ArchiveDec2014.do obtained on July 26, 2016. 

1.ac

Packet Pg. 969

A
tt

ac
h

m
en

t:
 B

io
lo

g
ic

al
 R

es
o

u
rc

es
 A

ss
es

sm
en

t 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



F

F

F

FF

F

F

F2

3

6

8
7

5

4

1
A

B

B

B5
B4

B2

B3

B1

Ironwood Village Project
Figure 10

Jurisdictional Features
SOURCE: Google Maps, 2015.

0 500

Feet

Project Boundary
On-Site
Off-Site

F Photograph Location
USACE/RWQCB Jurisdiction
CDFW Jurisdiction
Culvert

F

F

F

F

F6

8

7

5

4

B5

B4

B2

B3

B1
0 125

Feet

1.ac

Packet Pg. 970

A
tt

ac
h

m
en

t:
 B

io
lo

g
ic

al
 R

es
o

u
rc

es
 A

ss
es

sm
en

t 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



4.0  Existing Conditions  

Ironwood Village Project 32 ESA PCR 
Biological Resources Assessment September 2016 

 

TABLE 2 
JURISDICTIONAL FEATURES 

Drainage (Study Area) 
Length 
(ft) 

USACE/ 
RWQCB 
(acres) 

CDFW 
(acres) Flow Classification 

A (On-Site) 285 0.023 0.046 Ephemeral 

A (Off-Site) 111 0.007 0.013 Ephemeral 

Drainage A Subtotal 396 0.030 0.059  

B  (Off-Site) 306 0.026 0.069 Ephemeral 

B1 (Off-Site)b 0a N/A 0.001 Ephemeral 

B2 (Off-Site) b 32 N/A 0.001 Ephemeral 

B3 (Off-Site) b 25 N/A 0.001 Ephemeral 

B4 (Off-Site) b 34 N/A 0.001 Ephemeral 

B5 (Off-Site) 35 0.002 0.033 Ephemeral 

Drainage Complex B Subtotal 432 0.028 0.106  

Total 828 0.058 0.165  
 
a  Less than one linear foot of jurisdiction occurs within Drainage B1 as the majority of the drainage within the off-site study area is 

associated with an existing corrugated metal pipe that was not quantified. 
 
b   Drainage did not support jurisdictional field indicators associated with “waters of the U.S” regulated by the USACE and RWQCB  

pursuant to the Clean Water Act. 
 
SOURCE:  ESA PCR, 2014 

 

However, no ordinary water mark, sediment deposition/sorting, debris wracks, bed/bank, 
streambed associated vegetation, or other jurisdictional field indicators were observed 
immediately following the consecutive rain events.  As a result, it was determined that no 
jurisdiction occurs within the area mapped as a blueline drainage feature within the study area.   

It was noted that the USGS Sunnymead Quadrangle depicts a small water feature at the off-site 
headwaters, located approximately 2,000 linear feet north of the site where the blueline feature 
initiates.  As such, it is feasible that the mapped water feature is associated with a historic stock 
pond, which may have supported a small drainage that ultimately extended to the project study 
area when water was historically discharged from the feature and/or significant storm events 
caused it to overflow.  However, based on review of current aerial imagery in Google Earth, no 
water feature appears to persist within the off-site headwaters in the current condition capable of 
supporting a discernible streambed.  Consequently, the only jurisdictional feature identified 
within the on-site study area during the December 2014 site visit is a minor roadside ditch 
identified as Drainage A.  Jurisdiction within the  off-site study areas is limited to a mainstem 
drainage identified as Drainage B, and Drainage Complex B which is comprised of tributary 
Drainages B1through B5.  No riparian and/or hydrophytic vegetation communities were observed 
on the study area that would warrant the need for a formal wetland analysis.  Therefore, no 
jurisdictional wetlands or special aquatic sites were determined to occur within the project study 
areas.  The following provides a summary of jurisdictional drainage features identified within the 
project study areas: 
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Ironwood Village Project

Figure 11a
Drainage Photographs

SOURCE: ESA PCR, 2016

PHOTOGRAPH 1. View of Drainage A, facing northwest 
(upstream).

PHOTOGRAPH 2. View of Drainage B within the off-site 
sewer line area, facing south (downstream).

PHOTOGRAPH 3. View of Drainage B within the off-site water line area, 
facing north (upstream).

PHOTOGRAPH 4. View of Drainage B1, facing southeast 
(downstream).

Note: Refer to Figure 10 for photograph locations.
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Ironwood Village Project

Figure 11b
Drainage Photographs

SOURCE: ESA PCR, 2016

PHOTOGRAPH 5. View of Drainage B2, facing southeast 
(downstream).

PHOTOGRAPH 6. View of Drainage B3, facing southeast 
(downstream).

PHOTOGRAPH 7. View of Drainage B4, facing southeast (downstream). PHOTOGRAPH 8. View of Drainage B5, facing northeast 
(downstream).

Note: Refer to Figure 10 for photograph locations.
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4.6.1  Drainage A 
Drainage A is an unvegetated roadside ditch that establishes only when rain events generate 
sufficient runoff from Ironwood Avenue to erode a small channel through sandy disturbed soils.  
The ephemeral ditch enters the Ironwood Avenue Right-of-Way within the off-site study area 
then enters the on-site study area along the southern project boundary, extending for 
approximately 285 linear feet.  The ditch then enters a corrugated metal pipe (CMP) beneath 
Ironwood Avenue which is ultimately conveyed through the rural residential development to the 
south and into a water quality basin adjacent to SR-60.  Drainage A ranged from 2 to 3 feet in 
jurisdictional channel width and contains sandy loam soils that are periodically disturbed by weed 
abatement activities.  A photograph of Drainage A is provided in Figure 11a. 

Drainage A within the on-and off-site study area supports a total of approximately 396 linear feet 
of ephemeral unvegetated roadside ditch, containing 0.023 acre of on-site and 0.007 acre of off-
site non-wetland USACE “waters of the U.S” totaling 0.030 acre, as well as 0.46 acre of on-site 
and 0.013 acre of off-site CDFW jurisdictional streambed totaling 0.059 acre.   

4.6.2  Drainage Complex B 
4.6.2.1 Drainage B 
Drainage B is an ephemeral sandy wash that originates off-site approximately 2 miles to the 
northwest along Reche Canyon Road.  The drainage meanders along the road until it reaches the 
valley floor extending across Trust Way, crossing Kalmia Avenue, and then conveys runoff along 
the west side of Moreno Beach Drive for approximately a quarter-mile prior to crossing the off-
site Water Line Alternative 1.  The drainage feature then extends south/southwest for another 
quarter-mile before entering a culvert beneath Ironwood Avenue and meandering for another 
quarter-mile prior to entering the off-site sewer line study area.  Drainage B then continues for 
approximately 700 linear feet toward the southwest ultimately entering a detention basin located 
directly northeast of the Nason Street exit of SR-60.  Drainage B within the off-site study areas 
ranges from approximately 4-10 feet in USACE/CDFW channel width and is entirely 
unvegetated.  Soils within the wash are comprised of loamy sands of the Tujunga series consistent 
with the mapping by NRCS.  Photographs of Drainage B are provided in Figure 11a. 

Drainage B within the off-site sewer line and Water Line Alternative 1 total approximately 306 
linear feet of unvegetated ephemeral sandy wash totaling approximately 0.026 acre of non-
wetland  USACE/RWQCB “waters of the U.S.” and 0.069 acre of CDFW jurisdictional 
streambed. 

4.6.2.2 Drainages B1- B5 
Drainages B1through B5 are minor ephemeral drainages that with the exception of Drainage B5 
(which appears to accept flow from a water tank bypass pipe) function to drain a very limited 
watershed west of the existing water district road that runs parallel to the eastern boundary of the 
project site.  Drainage B5 appears to support flows from two small slope v-ditches as well as a 
pipe at its headwaters that appears to drain the existing water tank directly to the west, and was 
likely formed by controlled releases from the water tank structure.  Otherwise, no natural 
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watershed capable eroding such an incised drainage feature occurs upstream.  Drainages B1 
through B3 have small CMP culverts that convey limited runoff west of the water district road 
and support very weak indicators of flow and/or bed and bank.  Drainage B4 does not support a 
pipe culvert rather a small pipe that drains surface flow from a small v-ditch directly west of the 
road.  No discernible indicators associated with “waters of the U.S.” such as an ordinary high 
water mark, sediment deposition/sorting, debris wracks, streambed associated vegetation, or other 
USACE jurisdictional field indicators indicative of the arid southwest region were observed 
within Drainages B1-B4 immediately following the consecutive rain events of early December 
2014.  However, Drainages B1 through B4 do support topographic low points with banks typical 
of headwater swales.  Drainage B5 was presumed to support USACE/RWQCB jurisdiction due to 
the presence of an ordinary high water mark, which ultimately became indiscernible after 
approximately 1,000 linear feet.  Given the reasonable proximity to Drainage B5 observed in the 
field in light of periodic disturbance to the sandy soils from weed abatement activities, Drainage 
B5 was presumed to be regulated as “waters of the U.S.”  Drainages B1through B5 were all 
presumed to support CDFW jurisdictional streambed. 

Drainages B1 through B4 exhibit sparse upland scrub vegetation and ruderal grasses and are 
otherwise unvegetated.  Drainage B5 supports a small patch of mule fat along approximately 15 
linear feet of the headwaters directly downstream of the water tank pipe and mostly upland scrub 
vegetation beyond.  Drainages B1through B5 contain CDFW jurisdictional channel widths 
ranging from 0.5 to 3 feet, while Drainage B5 exhibits USACE jurisdiction averaging 
approximately 2 feet in channel width and a CDFW channel width approximately averaging 10 
feet.  Drainage Complex B drainage features all were observed to support sandy loam soils.  
Photographs of Drainage Complex B are provided in Figures 11a and 11b. 

Drainage B5 within the Water Line Alternative 2 study area totals approximately 0.002 acre of 
non-wetland ephemeral “waters of the U.S.” regulated by the USACE/RWQCB.  Drainage 
Complex B (Drainages B1 through B5) total approximately 0.037 acre of CDFW jurisdictional 
streambed and associated vegetation. 

4.7 Special-status Biological Resources 
The following discussion describes the plant and wildlife species present, or potentially present, 
within the study area that have been afforded special recognition by Federal, State, or local 
resource conservation agencies and organizations.  These species have declining or limited 
population sizes, usually resulting from habitat loss.  Also discussed are habitats that are unique, 
of relatively limited distribution, or of particular value to wildlife.  Protected special-status 
species are classified by either Federal or State resource management agencies, or both, as 
threatened or endangered, under provisions of the Federal and State Endangered Species 
Acts (FESA and CESA, respectively). 
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4.7.1  Federal Special-status Resource Protection and 
Classifications 
4.7.1.1 FESA 
The FESA of 1973 defines an endangered species as “any species which is in danger of extinction 
throughout all or a significant portion of its range.”  A threatened species is defined as “any 
species which is likely to become an Endangered species within the foreseeable future throughout 
all or a significant portion of its range.”  Under provisions of Section 9(a)(1)(B) of the FESA, 
unless properly permitted, it is unlawful to “take” any listed species.  “Take” is defined in Section 
3(18) of FESA:  “...harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to 
attempt to engage in any such conduct.”  Further, the USFWS, through regulation, has interpreted 
the terms “harm” and “harass” to include certain types of habitat modification as forms of “take.”  
These interpretations, however, are generally considered and applied on a case-by-case basis and 
often vary from species to species.  In a case where a property owner seeks permission from a 
federal agency for an action which could affect a federally listed plant or animal species, the 
property owner and agency are required to consult with USFWS pursuant to Section 7 of the ESA 
if there is a federal nexus, or pursuant to Section 10 of the ESA.  Section 9(a)(2)(b) of the FESA 
addresses the protections afforded to listed plants. 

All references to Federally-protected species in this BRA include the most current published 
status or candidate category to which each species has been assigned by USFWS.  For purposes 
of this assessment the following acronyms are used for Federal status species, as applicable: 

• FE Federally-listed as Endangered 

• FT Federally-listed as Threatened 

• FPE Federally proposed for listing as Endangered 

• FPT Federally proposed for listing as Threatened 

• FPD Federally proposed for delisting 

• FC Federal candidate species (former C1 species) 

Some of the USFWS offices maintain a database of listed species within their jurisdiction, for 
example the Sacramento4 and Carlsbad5 offices.  The Carlsbad USFWS Office jurisdiction 
encompasses the counties of Los Angeles, Orange, Riverside, San Bernardino, Imperial, and San 
Diego.   

4.7.1.2 Migratory Bird Treaty Act 
The Migratory Bird Treaty Act (MBTA) protects individuals as well as any part, nest, or eggs of 
any bird listed as migratory.  In practice, Federal permits issued for activities that potentially 
                                                      
4  http://www.fws.gov/sacramento/ES_Species/Lists/es_species_lists-overview.htm  
5  http://www.fws.gov/carlsbad/SpeciesStatusList/CFWO_Species_Status_List.htm 
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impact migratory birds typically have conditions that require pre-disturbance surveys for nesting 
birds.  In the event nesting is observed, a buffer area with a specified radius must be established, 
within which no disturbance or intrusion is allowed until the young have fledged and left the nest, 
or it has been determined that the nest has failed.  If not otherwise specified in the permit, the size 
of the buffer area varies with species and local circumstances (e.g., presence of busy roads, 
intervening topography, etc.), and is based on the professional judgment of a monitoring 
biologist.  A list of migratory bird species protected under the MBTA is published by USFWS. 

4.7.1.3 Federal Clean Water Act, Section 404 
Section 404 of the Clean Water Act (CWA) regulates the discharge of dredged or fill material 
into waters of the U.S. and authorizes the Secretary of the Army, through the Chief of Engineers, 
to issue permits for such actions.  Implementing regulations for the CWA define waters of the 
U.S. as “rivers, creeks, streams, and lakes extending to their headwaters and any associated 
wetlands.”  Wetlands are defined as “areas that are inundated or saturated by surface or 
groundwater at a frequency and duration sufficient to support a prevalence of vegetation typically 
adapted for life in saturated soil conditions.”  The permit review process entails an assessment of 
potentially adverse impacts to USACE jurisdictional waters of the U.S. 

Over the years, the USACE has modified its regulations, typically due to evolving policy or 
judicial decisions, through the issuance of Regulatory Guidance Letters, memorandums, or more 
expansive instruction guidebooks.  These guidance documents help to update and define how 
jurisdiction is claimed, and how these waters of the U.S. will be regulated.  The most recent, 
significant modification occurred on June 5, 2007, subsequently updated in December 2008, 
when the USACE and the U.S. Environmental Protection Agency (USEPA) issued a series of 
guidance documents outlining the requirements and procedures, effective immediately, to 
establish jurisdiction under Section 404 of the CWA and the Section 10 of the Rivers and Harbors 
Act of 1899.  These documents are intended to be used for all jurisdictional delineations and 
provide specific guidance for the jurisdictional determination of potentially jurisdictional features 
affected by the U.S. Supreme Court rulings in Rapanos v. the United States and Carabell v. the 
United States 547 U.S. 715 (2006) (jointly referred to as Rapanos). 

The Rapanos case outlines the conditions and criteria used by the USACE to assess and claim 
jurisdiction over non-isolated, non-navigable, ephemeral tributaries.  Under a plurality ruling, the 
Court noted that certain “not relatively permanent” (i.e., ephemeral), non-navigable tributaries 
must have a “significant nexus” to downstream traditional navigable waters to be 
jurisdictional.  An ephemeral tributary has a significant nexus to downstream navigable “waters” 
when it has “more than a speculative or an insubstantial effect on the chemical, physical, and/or 
biological integrity of a Traditional Navigable Water (TNW).”  A significant nexus is established 
through the consideration of a variety of hydrologic, geologic and ecological factors specific to 
the particular drainage feature in question.  For drainage features that do not meet the significant 
nexus criteria, a significant nexus determination is provided by the USACE to the USEPA for the 
final determination of federal jurisdiction.  Drainage features that do not meet the significant 
nexus criteria based on completion of an AJD, and/or are determined to be isolated pursuant to 
the SWANCC ruling (see below), may still be regulated by California Department of Fish and 
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Wildlife (CDFW) under Fish and Game Code Section 1600 or the Regional Water Quality 
Control Board (RWQCB) under the Porter-Cologne Water Quality Act. 

On January 15, 2003, the USACE and USEPA issued a Joint Memorandum to provide clarifying 
guidance regarding the United States Supreme Court ruling in the Solid Waste Agency of 
Northern Cook County v. United States Army Corps of Engineers, No. 99-1178 (January 9, 2001) 
(“the SWANCC ruling”), (Federal Register:  Vol. 68, No. 10.).  This ruling held that the CWA 
does not give the federal government regulatory authority over non-navigable, isolated, intrastate 
waters.  As a result of this decision, some previously regulated depressional areas such as 
mudflats, sandflats, wetlands, prairie potholes, wet meadows, playa lakes, natural ponds, and 
vernal pools, which are not hydrologically connected to other intra- or inter-state “waters of the 
U.S.,” are no longer regulated by the USACE.  

4.7.1.4 Federal Clean Water Act, Section 401 
The mission of the RWQCB is to develop and enforce water quality objectives and implement 
plans that will best protect the beneficial uses of the state’s waters, recognizing local differences 
in climate, topography, geology, and hydrology.  The California RWQCB is responsible for 
implementing compliance not only with state codes such as the California Water Code, but also 
some federal acts such as Section 401 of the CWA.  Section 401 of the CWA requires that any 
applicant for a federal permit for activities that involve a discharge to waters of the state shall 
provide the federal permitting agency with a certification from the state in which the discharge is 
proposed that states that the discharge will comply with the applicable provisions under the 
federal CWA.6  As such, before the USACE will issue a CWA Section 404 permit, applicants 
must apply for and receive a Section 401 water quality certification (WQC) from the RWQCB.  
The RWQCB regulates “discharging waste, or proposing to discharge waste, within any region 
that could affect “waters of the state” (Water Code § 13260 (a)), pursuant to provisions of the 
Porter-Cologne Water Quality Control Act which defines RWQCB jurisdictional “waters of the 
state” as “any surface water or groundwater, including saline waters, within the boundaries of the 
state” (Water Code § 13050 (e)).   

With the exception of isolated waters and wetlands, most discharges of fill to waters of the state 
are also subject to a CWA Section 404 permit.  If a CWA Section 404 permit is not required for 
the project, the RWQCB may still require issuance of Waste Discharge Requirements (WDR) 
under the Porter-Cologne Water Quality Control Act.  The RWQCB may regulate isolated waters 
that are not under jurisdiction of the USACE through issuance of WDR’s.  However, projects that 
obtain a Section 401 WQC are simultaneously enrolled in a statewide general WDR.  Processing 
of Section 401 WQC’s generally requires submittal of 1) a construction storm water pollution 
prevention plan (SWPPP), 2) a final water quality technical report that demonstrates that post-
construction storm water Best Management Practices (BMPs) comply with the local design 
standards  for municipal storm drain permits (MS4 permits) implemented by the State Water 
Resources Control Board effective January 1, 2011, and 3) a conceptual Habitat Mitigation and 
Monitoring Plan (HMMP) to compensate for permanent impacts to RWQCB waters, if any.  In 
                                                      
6 33 USC 1341 (a) (1). 
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addition to submittal of a draft CEQA document, a WQC application typically requires a 
discussion of avoidance and minimization of impacts to RWQCB jurisdictional resources, and 
efforts to protect beneficial uses as defined by the local RWQCB basin plan for the project.  The 
RWQCB cannot issue a Section 401 WQC until the project CEQA document is certified by the 
lead agency. 

4.7.2  State of California Special-status Resource Protection 
and Classifications 
4.7.2.1 CESA 
California’s Endangered Species Act (CESA) defines an endangered species as: 

…a native species or subspecies of a bird, mammal, fish, amphibian, reptile, or 
plant which is in serious danger of becoming extinct throughout all, or a 
significant portion, of its range due to one or more causes, including loss of 
habitat, change in habitat, overexploitation, predation, competition, or disease. 

The State defines a threatened species as: 

…a native species or subspecies of a bird, mammal, fish, amphibian, reptile, or 
plant that, although not presently threatened with extinction, is likely to become 
an endangered species in the foreseeable future in the absence of the special 
protection and management efforts required by this chapter.  Any animal 
determined by the commission as rare on or before January 1, 1985 is a 
threatened species. 

Candidate species are defined as: 

…a native species or subspecies of a bird, mammal, fish, amphibian, reptile, or 
plant that the commission has formally noticed as being under review by the 
department for addition to either the list of endangered species or the list of 
threatened species, or a species for which the commission has published a notice 
of proposed regulation to add the species to either list. 

Candidate species may be afforded temporary protection as though they were already listed as 
threatened or endangered at the discretion of the Fish and Wildlife Commission.  Unlike the 
FESA, CESA does not include listing provisions for invertebrate species. 

Article 3, Sections 2080 through 2085, of the CESA addresses the taking of threatened or 
endangered species by stating: 

…no person shall import into this State, export out of this State, or take, possess, 
purchase, or sell within this State, any species, or any part or product thereof, 
that the commission determines to be an endangered species or a threatened 
species, or attempt any of those acts, except as otherwise provided. 

Under the CESA, “take” is defined as, “hunt, pursue, catch, capture, or kill, or attempt to hunt, 
pursue, catch, capture, or kill.” 
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Additionally, some special-status mammals and birds are protected by the State as Fully Protected 
Mammals or Fully Protected Birds, as described in the California Fish and Wildlife Code, 
Sections 4700 and 3511, respectively. 

California Species of Special Concern are species designated as vulnerable to extinction due to 
declining population levels, limited ranges, and/or continuing threats.  Informally listed species 
are not protected per se, but warrant consideration in the preparation of biological assessments.  
For some species, the CNDDB is only concerned with specific portions of the life history, such as 
roosts, rookeries, or nest areas. 

For the purposes of this BRA, the following acronyms are used for State status species, as 
applicable: 

• SE State-listed as Endangered 

• ST State-listed as Threatened 

• SR State-listed as Rare 

• SCE State candidate for listing as Endangered 

• SCT State candidate for listing as Threatened 

• SFP State Fully Protected 

• SSC California Species of Special Concern 

Protection of Birds 
Section 3503.5 of the California Fish and Game Code states that it is “unlawful to take, possess, 
or destroy any birds in the order Falconiformes or Strigiformes (birds of prey) or to take, possess, 
or destroy the nest or eggs of any such bird except as otherwise provided by this code or any 
regulation adopted pursuant thereto.”  Activities that result in the abandonment of an active bird 
of prey nest may also be considered in violation of this code.  In addition, California Fish and 
Game Code, Section 3511 prohibits the taking of any bird listed as fully protected, and California 
Fish and Game Code, Section 3515 states that is it unlawful to take any non-game migratory bird 
protected under the MBTA. 

4.7.2.2 State of California Fish and Game Code, Section 1602 
Section 1602 of the California Fish and Game Code requires any entity (e.g., person, state or local 
government agency, or public utility) who proposes a project that will substantially divert or 
obstruct the natural flow of, or substantially change or use any material from the bed, channel, or 
bank of, any river, stream, or lake to notify the CDFW of the proposed project.  In the course of 
this notification process, the CDFW will review the proposed project as it affects streambed 
habitats within the project area.  The CDFW may then place conditions in the Section 1602 
Streambed Alteration Agreement to avoid, minimize, and mitigate any potentially significant 
adverse impacts within CDFW jurisdictional limits. 
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4.7.2.3 California Native Plant Society 
The CNPS is a private plant conservation organization dedicated to the monitoring and protection 
of special-status species in California.  CNPS has compiled an inventory comprised of the 
information focusing on geographic distribution and qualitative characterization of Rare, 
Threatened, or Endangered vascular plant species of California (CNPS 2012).  The list serves as 
the candidate list for listing as Threatened and Endangered by CDFW.  CNPS has developed five 
categories of rarity, of which Ranks 1A, 1B, and 2 are particularly considered special-status: 

• Rank 1A Presumed extinct in California. 

• Rank 1B Plants Rare, Threatened, or Endangered in California and elsewhere. 

• Rank 2 Plants Rare, Threatened, or Endangered in California, but more common 
elsewhere. 

• Rank 3 Plants about which we need more information – a review list. 

• Rank 4 Plants of limited distribution – a watch list. 

The CNPS recently added “threat ranks” which parallel the ranks used by the CNDDB.  These 
ranks are added as a decimal code after the CNPS List (e.g., Rank 1B.1).  The threat codes are as 
follows: 

• .1 – Seriously endangered in California (over 80% of occurrences threatened/high degree and 
immediacy of threat); 

• .2 – Fairly endangered in California (20-80% occurrences threatened); 

• .3 – Not very endangered in California (<20% of occurrences threatened or no current threats 
known). 

Special-status species that occur or potentially could occur within the study area is based on one 
or more of the following:  (1) the direct observation of the species within the study area during 
any field surveys; (2) a record reported in the CNDDB; and (3) the study area is within known 
distribution of a species and contains appropriate habitat.   

4.7.2.4 Sensitive Plant Communities 
Sensitive plant communities include those habitat types considered rare by resource agencies, 
namely the CDFW, due to their scarcity and/or their ability to support State and Federally-listed 
Endangered, Threatened, and Rare vascular plants, as well as several special-status bird and 
reptile species.  CDFW maintains a natural plant community list, the List of California Terrestrial 
Natural Communities.7  Special-status natural communities (also referred to by CDFW as ‘rare’ 
or ‘special concern’) are identified on the list by an asterisk and are considered high priority 
vegetation types (CDFW, 2010; CDFW, 2000a). 

                                                      
7  Available online at: http://www.dfg.ca.gov/biogeodata/vegcamp/natural_comm_list.asp. 
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4.7.3  Local Special-status Resource Protection and 
Classifications 
Western Riverside County MSHCP 
The study area is within the Western Riverside County MSHCP which was adopted by the 
Riverside County Board of Supervisors (June 17, 2003).  The MSHCP functions as an Habitat 
Conservation Plan (HCP) pursuant to Section 10(a)(1)(B) of the FESA and as a Natural 
Communities Conservation Plan (NCCP) under the NCCP Act of 2001.  The USFWS and CDFW 
have authorized the take of a number special-status plant and wildlife species (Covered Species) 
within the MSHCP Plan Area in exchange for the assembly and management of a coordinated 
MSHCP Conservation Area.   

Stephens’ Kangaroo Rat Habitat Conservation Plan 
The Stephens’ kangaroo rat (SKR) HCP provides Take Authorization for SKR within its 
boundaries as implemented by legal agreements executed among the Riverside County Habitat 
Conservation Agency (RCHCA), its member agencies, USFWS, CDFW, BLM , U.S. Department 
of Interior, State of California Resources Agency, and other agencies as appropriate.8  The 
MSHCP provides Take Authorization for SKR outside the boundaries of the SKR HCP, but 
within the MSHCP Plan Area boundaries.  The seven core reserves established by the SKR HCP 
will be managed as part of the MSHCP Conservation Area consistent with the SKR HCP. 

The study area is within the boundaries of the SKR HCP but is not within any of the core 
reserves.  As such, the project would be required to pay a SKR mitigation fee for coverage under 
the SKR HCP. 

4.7.4  Sensitive Plant Communities 
The study area does not support any communities considered by CDFW as sensitive habitats.  

4.7.5  Special-status Plant Species 
Special-status plants include those listed, or candidates for listing, by the USFWS and CDFW; 
and species considered special-status by the CNPS (particularly Lists 1A, 1B, and 2).  Several 
special-status plant species were reported in the vicinity based on CNDDB and CNPS, totaling 65 
species within the 9-quadrangle search (as indicated in Appendix B, Special-Status Plant 
Species).  A total of 12 species were identified as having a potential to occur within the study area 
based on the literature review and existing habitat on the study area, as listed in Appendix B.  
Focused plant surveys were conducted in 2015 on the project site and off-site road improvement 
and sewer line areas and in 2016 on the off-site water line areas; none of the species determined 
to have a potential to occur on the project site and off-site water and sewer line areas were 
observed.  A summer focused survey was conducted within the off-site eastern manufactured 
slope area in 2016; however, a spring survey has not yet been conducted within this area.  The 
western manufactured slope areas do not support suitable habitat for special-status plant species. 
                                                      
8  http://www.skrplan.org/index.html 
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4.7.6  Special-status Wildlife Species 
Special-status wildlife include those species listed as Endangered or Threatened under the FESA 
or CESA, candidates for listing by the USFWS or CDFW, and species of special concern to the 
CDFW.  Several special-status wildlife species were reported in the vicinity based on CNDDB, 
totaling 43 species within the 9-quadrangle search.  A total of 19 species were identified as 
having a potential to occur within or use the study area based on the literature review and habitat 
present on the study area, as listed in Appendix C, Special-status Wildlife Species.   

In addition, focused surveys were conducted for the burrowing owl in accordance with 
recommended protocols and the potential for foraging and nesting migratory bird and raptor 
species were also analyzed due to known presence within the study area or within the vicinity 
(see Appendix C).  The species with a potential to occur on the study area are discussed below, 
including the results of the burrowing owl surveys and the migratory birds and raptors 
assessment.   

Species With Potential to Occur On-site 
Coast horned lizard (Phrynosoma blainvillii): This reptile species is a state species of special 
concern and is a Covered Species pursuant to the Western Riverside County MSHCP.  This 
species prefers sandy riparian and sage scrub habitats, but also occurs in valley-foothill, 
hardwood, conifer, pine-cypress, juniper and annual grassland habitats below 6,000 feet.  Habitats 
include open country, especially sandy areas, washes, flood plains, and windblown deposits.   

Coast horned lizard was determined to have a moderate potential to occur within the study area 
based on the presence of some potentially suitable habitat on the northwestern corner of the on-
site area, which includes Riversidean sage scrub and brittlebush scrub.  Harvester ants, this 
species main food source, were also observed (although the food source was not seen in the area 
supporting suitable habitat).  Although habitat and a food source potentially exist on the study 
area, the majority of the potentially suitable habitat is disturbed and higher quality habitat is 
present to the northwest (Olive Hill and Reche Canyon) and northeast (the Badlands mountain 
range) of the study area.  No incidental sightings of this species occurred during any site surveys 
conducted in 2015 and 2016.  

Orange-throated whiptail (Aspidoscelis hyperythra): This reptile species is a state species of 
special concern and a Covered Species pursuant to the Western Riverside County MSHCP.  This 
species prefers chaparral, non-native grassland, Riversidean sage scrub, and juniper and oak 
woodlands.  It is often associated with riparian areas and alluvial fan sage scrub habitats.   

Orange-throated whiptail was determined to have a moderate potential to occur within the study 
area based on the presence of some potentially suitable habitat on the northwestern corner of the 
on-site area, which includes Riversidean sage scrub and brittlebush scrub.  These areas support 
perennial plants that may host this species preferred food source (termites).  Although habitat and 
a food source potentially exist on the study area, the majority of the potentially suitable habitat is 
disturbed and higher quality habitat is present to the northwest (Olive Hill and Reche Canyon) 
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and northeast (the Badlands mountain range) of the study area.  No incidental sightings of this 
species occurred during any site surveys conducted in 2015 and 2016.  

Red Diamond Rattlesnake (Crotalus ruber): This reptile species is a state species of special 
concern and a Covered Species pursuant to the Western Riverside County MSHCP.  This species 
prefers chaparral, woodland, and arid desert habitats in rocky areas with dense vegetation. 

Red diamond rattlesnake was determined to have a moderate potential to occur within the study 
area based on the presence of some potentially suitable habitat on the northwestern corner of the 
on-site area, which includes Riversidean sage scrub and brittlebush scrub.  Although these areas 
support some vegetation and crevices within the rock outcrops, the vegetation is not dense and 
rock crevices available for cover are limited.  Higher quality habitat is present to the northwest 
(Olive Hill and Reche Canyon) and northeast (the Badlands mountain range) of the study area.  
No incidental sightings of this species occurred during any site surveys conducted in 2015 and 
2016.  

Golden Eagle (Aquila chrysaetos): This raptor is a state fully protected species and is protected 
by the Bald and Golden Eagle Protection Act; it is also a Covered Species pursuant to the 
Western Riverside County MSHCP.  This species nests on cliff faces and tall trees.  Foraging 
habitat includes open country, including grasslands and early successional stages of forest and 
shrub habitats.  

Golden eagle was determined to have a potential to occur only to forage within the study area 
based on the presence of a few fossorial mammal burrows within the disturbed areas on-site, 
suggesting the presence of small mammals that could provide a possible food source.  However, 
the potential for foraging was considered very low since the majority of the site is surrounded by 
development and is highly disturbed, making it a less optimal habitat.  This species is not 
expected to nest due to lack of cliffs on the study area, which is their preferred nesting habitat.  
Additionally, there is only one CNDDB occurrence record within the vicinity.  This record was a 
breeding pair observed in fall 1979, spring 1980, and fall 1980 in San Timoteo Canyon, 
approximately 6.0 miles to the northeast.  No incidental sightings of this species occurred during 
any site surveys conducted in 2015 and 2016.  

Swainson’s hawk (Buteo swainsoni): This bird species is listed as threatened by the state and is 
a Covered Species pursuant to the Western Riverside County MSHCP.  It prefers Great Basin 
grasslands, riparian forests, riparian woodlands, and valley and foothill grasslands.  

Swainson’s hawk was determined to have a potential for foraging only within the study area 
based on the presence of a few fossorial mammal burrows within the disturbed areas on-site, 
suggesting the presence of small mammals that could provide a possible food source.  However, 
the potential for foraging was considered low since the majority of the site is surrounded by 
development and is highly disturbed, making it a less optimal habitat.  This species is not 
expected to nest due to the limited number of trees on the study area and the proximity of the 
trees to roads and residential homes, which could create some noise disturbance.  Additionally, 
there are only two CNDDB occurrence records of nesting individuals within the vicinity; both 
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records are from over 100 years ago.  No incidental sightings of this species occurred during any 
site surveys conducted in 2015 and 2016. 

Burrowing owl: This bird species is a state species of special concern and a Covered Species 
pursuant to the Western Riverside County MSHCP.  This species prefers coastal prairie, coastal 
scrub, Great Basin scrub, Mojavean desert scrub, Sonoran desert scrub, valley and foothill 
grassland and disturbed habitats.  It is known to occur in the project vicinity based on CNDDB 
and the MSHCP, and the study area is within the MSHCP Burrowing Owl Survey Area, an 
overlay in the MSHCP that requires additional surveys.   

Burrowing owl was determined to have potential to occur within the study area based on the 
presence of suitable habitat that was identified during the Step I survey, including disturbed, low-
growing vegetation, bare ground, and a few small fossorial mammal burrows.  Step II surveys 
were conducted from May to July 2015 within the project site and off-site manufactured slopes, 
road improvement, proposed water line, and sewer line areas.  Step II surveys were conducted 
from April to July 2016 within the off-site alternative water line areas.  The subsequent Step II 
surveys did not identify individual burrowing owls, active burrowing owl burrows, or signs of 
burrowing owls within the survey area.  Therefore, the study area and adjacent buffer area do not 
currently support burrowing owls.  The results are also outlined in a separate survey reports 
attached as Appendix D, 2015 Burrowing Owl Focused Survey Report and  Appendix E, 2016 
Burrowing Owl Focused Survey Report. 

Loggerhead shrike (Lanius ludovicianus): This bird species is listed as a state species of special 
concern and a Covered Species pursuant to the Western Riverside County MSHCP.  This species 
prefers broadleaved upland forest, desert wash, Joshua tree woodland, Mojavean desert scrub, 
pinyon and juniper woodlands, riparian woodland, and Sonoran desert scrub habitats. 

Loggerhead shrike was observed foraging within the northwestern corner of study area during the 
third burrowing owl survey conducted on July 2, 2015.  This area supports suitable foraging 
habitat for this species, which includes Riversidean sage scrub and brittlebush scrub.  The 
potential for nesting for this species is considered moderate based on the presence of shrubs on 
the northwestern corner.  Although this area supports shrubs that may be suitable for nesting, the 
northwestern corner is adjacent to developed, residential areas; higher quality habitat is present to 
the northwest (Olive Hill and Reche Canyon) and northeast (the Badlands mountain range) of the 
study area. 

Coastal California gnatcatcher (Polioptila californica californica): This bird species is listed 
as Federally Threatened, state species of special concern, and a Covered Species pursuant to the 
Western Riverside County MSHCP.  This species is an obligate inhabitant of coastal sage scrub 
habitat.  

This species was observed on the study area during the focused burrowing owl survey conducted 
on May 13, 2015.  Only one individual was heard during the survey. 

Northwestern San Diego pocket mouse (Chaetodipus fallax fallax): This mammal species is 
listed as a state species of special concern and a Covered Species pursuant to the Western 
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Riverside County MSHCP.  It prefers chaparral and coastal sage scrub habitats, in addition to 
grassland and Riversidean alluvial fan sage scrub habitats. 

Northwestern San Diego pocket mouse was determined to have a moderate potential to occur 
within the study area based on the presence of suitable coastal scrub and chaparral habitat (e.g. 
brittle bush scrub, Riversidean sage scrub) in the northwestern portion and small fossorial 
mammal burrows.  No incidental sightings of this species occurred during any site surveys 
conducted in 2015 and 2016. 

Stephens’ kangaroo rat (Dipodomys stephensi): This mammal species is listed as federally 
endangered and state threatened.  Take Authorization for Stephens’ kangaroo rat is provided by 
the SKR HCP within its plan boundaries, and by the Western Riverside County MSHCP for areas 
outside of the SKR HCP but within the MSHCP area plan boundaries (this species is a MSHCP 
Covered Species).  This species prefers open grasslands or sparse shrub lands within sandy to 
sandy loam soils and low clay and gravel content. 

Stephens’ kangaroo rat was determined to have a moderate potential to occur within the study 
area based on the presence of suitable shrub habitat (e.g. brittle bush scrub, Riversidean sage 
scrub) in the northwestern portion and small fossorial mammal burrows.  The study area is not 
within any core reserves identified by the SKR HCP.  No incidental sightings of this species 
occurred during any site surveys conducted in 2015 and 2016. 

Los Angeles pocket mouse (Perognathus longimembris brevinasus): This mammal species is 
listed as a state species of special concern and a conditionally Covered Species pursuant to the 
Western Riverside County MSHCP (surveys are required for areas within the survey overlay, 
with potential conservation).  It prefers sparsely vegetated habitat areas within coastal sage scrub 
communities and in patches of fine sandy soils associated with washes. 

Los Angeles pocket mouse was determined to have a moderate potential to occur within the study 
area based on the presence of suitable Riversidean sage scrub habitat in the northwestern portion.  
No incidental sightings of this species occurred during any site surveys conducted in 2015 and 
2016. 

San Diego black-tailed jackrabbit (Lepus californicus bennettii): This mammal species is a 
California Species of Special Concern and a Covered Species pursuant to the Western Riverside 
County MSHCP.  This species prefers open brushlands and scrub habitats.   

San Diego black-tailed jackrabbit was determined to have a moderate potential to occur within 
the study area.  The majority of the study area supports suitable habitat for this species, including 
the Riversidean sage scrub on the northwestern corner and the ruderal areas (which support some 
short grasses).  However, this species is highly conspicuous and no incidental sightings of this 
species occurred during any site surveys conducted in 2015 and 2016. 

San Diego desert woodrat: This mammal species is a California Species of Special Concern and 
a Covered Species pursuant to the Western Riverside County MSHCP.  This species prefers 
coastal scrub and chaparral habitats with areas containing rock outcrops and cliffs.   
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San Diego desert woodrat was determined to have a moderate potential to occur within the study 
area based on the presence of suitable habitat (e.g. Riversidean sage scrub, rock 
outcrop/Riversidean sage scrub) in the northwestern portion and small fossorial mammal 
burrows.  No incidental sightings of this species occurred during any site surveys conducted in 
2015 and 2016. 

Southern Grasshopper Mouse (Onychomys torridus ramona): This mammal species is a state 
species of special concern.  This species prefers grasslands, desert areas, and especially scrub 
with friable soils.  

Southern grasshopper mouse was determined to have a potential to occur within the study area 
based on the presence of suitable shrub habitat (e.g. brittle bush scrub and Riversidean sage 
scrub) in the northwestern portion and small fossorial mammal burrows.  However, the potential 
was considered low since this species has not been recorded on CNDDB within the vicinity of 
study area since 1938.  No incidental sightings of this species occurred during any site surveys 
conducted in 2015 and 2016. 

American badger (Taxidea taxus): This mammal species is a state species of special concern.  
This species prefers grasslands, desert areas, and especially scrub with friable soils.  

American badger was determined to have a potential to occur within the study area based on the 
presence of shrubs within the Riversidean sage scrub habitat on the northwestern corner of the 
study area.  A few fossorial mammal burrows were observed, suggesting the presence of small 
mammals that could provide a possible food source.  However, the potential was considered low 
since the majority of the site is surrounded by development and a large portion of suitable habitat 
is disturbed.  Additionally, this species has not been recorded within the vicinity since 1908.  No 
signs of this species were observed during any site surveys conducted in 2015.   

Western Mastiff Bat (Eumops perotis californicus): This mammal species is a state species of 
special concern.  This species prefers chaparral, cismontane woodlands, coastal scrub, and valley 
and foothill grassland habitats. 

Western mastiff bat was determined to have a potential to occur for foraging only within the 
study area.  However, the potential was considered low since although bats in this family are 
known to be strong fliers and can fly long distances to forage, habitat on the study area is 
disturbed and the majority of the study area is surrounded by development.  This species 
preferred roosting habitat is not present on the study area and the nearest CNDDB occurrence 
record is from1990 approximately 3.0 miles to the southwest of the study area, in an area that is 
now a residential development.  No incidental sightings of this species occurred during any site 
surveys conducted in 2015 and 2016. 

Pocketed free-tailed bat (Nyctinomops femorasaccus): This bat species is a state species of 
special concern and occurs in more arid habitats, roosting in rock crevices, caverns, or buildings.   

Pocketed free-tailed bat was determined to have a potential to occur for roosting only within the 
study area based on the presence of rock outcrops.  However, this potential was considered very 
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low since this species typically prefers steeper cliffs for roosting habitat.  Although little is known 
regarding home range for this species, the potential for roosting is also unlikely since the study 
area does not support adjacent foraging habitat (CDFW, 2000b).  There are only 2 CNDDB 
occurrence records in the vicinity.  The nearest record is from 1985 approximately 6.5 miles to 
the southwest of the study area near March Air Force Base.  No incidental sightings of this 
species occurred during any site surveys conducted in 2015 and 2016. 

Lesser long-nosed bat (Leptonycteris verbabuenae): This bat species is a federally endangered 
species and occurs in more arid habitats, such as desert grasslands and shrublands. 

Pocketed free-tailed bat was determined to have a potential to occur for roosting  and foraging.  
Potential night roosts included a limited number of trees and rock crevices on the northwestern 
corner of the project and scattered cactus may provide feeding opportunities.  Although day 
roosting habitat (caves or mines) are not present on the study area, this species can travel long 
distances between day roosting and foraging sites.  However, the potential was considered very 
low for both roosting and foraging since this species not typically found in California and 
recorded sightings are typically vagrant migrants.  There is only 1 CNDDB occurrence record 
within the vicinity from 1993, approximately 9.5 miles to the northeast in a residential 
neighborhood of Yucaipa.  No incidental sightings of this species occurred during any site 
surveys conducted in 2015 and 2016. 

Pallid bat (Leptonycteris verbabuenae): This bat species is a federally endangered species and 
occurs in more arid habitats, such as desert grasslands and shrublands. 

Pocketed free-tailed bat was determined to have a potential to occur for roosting  and foraging.  
Potential night roosts included a limited number of trees and rock crevices on the northwestern 
corner of the project and scattered cactus may provide feeding opportunities.  Although day 
roosting habitat (caves or mines) is not present on the study area, this species can travel long 
distances between day roosting and foraging sites.  However, the potential was considered very 
low for both roosting and foraging since this species not typically found in California and 
recorded sightings are typically vagrant migrants.  There is only one CNDDB occurrence record 
within the vicinity from 1993, approximately 9.5 miles to the northeast in a residential 
neighborhood of Yucaipa.  No incidental sightings of this species occurred during any site 
surveys conducted in 2015 and 2016. 

Migratory Birds and Raptors 
The study area supports some potential nesting and foraging habitat for nesting birds and raptors, 
primarily in the northwestern corner of the study area where there are shrubs and some trees.  
Several species of birds were observed on-site (see Appendix A) and were identified by CNDDB 
as potentially occurring within the 9-quadrangle search area (see Appendix C).  Raptors observed 
on-site include Cooper’s hawk (Accipiter cooperii), red-tailed hawk (Buteo jamaicensis), and 
American kestrel (Falco sparverius).  There is also a foraging potential for listed raptors within 
the 9-quadrangle search area according to CNDDB, such as golden eagle (State Fully Protected) 
and Swainson’s hawk (Federally Threatened), though the potential of foraging is considered low 
and neither are expected to nest on-site (see Appendix C). 
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4.7.7  Study Area’s Relationship to the Western Riverside 
County MSHCP 
This section provides a discussion of the study area’s relationship to the MSHCP policies, 
including the location within the MSHCP Area Plan, Criteria Cells, and cores and linkages, and 
the presence of MSHCP protected biological resources. 

4.7.7.1 Location of the Study Area within the MSHCP Area Plan and 
Criteria Cells 
The entire study area is within the Reche Canyon/Badlands Area Plan (see Figure 6) of the 
MSHCP but is not within a Criteria Cell, a designated Cell Group, or a subunit within the 
Southwest Area Plan that requires conservation of land for inclusion in the MSHCP Conservation 
Area (Riverside County TLMA, 2015).     

4.7.7.2 Location of the Study Area within MSHCP Cores and Linkages 
As mentioned previously in section 4.5.2, Wildlife Movement within the Study Area, the study 
area is not within any cores or linkages (i.e., Special Linkage Areas) as identified in the Reche 
Canyon/Badlands Area Plan.   

4.7.7.3 Riparian/Riverine Areas and Vernal Pools 
Section 6.1.2, Protection of Species Associated with Riparian/Riverine Areas and Vernal Pools, 
of the MSHCP provides for the protection of Riparian/Riverine Areas and Vernal Pools within 
the MSHCP Plan Area.  Riparian/Riverine areas are defined in the MSHCP as “lands which 
contain habitat dominated by trees, shrubs, persistent emergents, or emergent mosses and lichens, 
which occur close to or which depend upon soil moisture from a nearby fresh water source; or 
areas with fresh water flow during all or a portion of the year.”  Vernal pools are defined in the 
MSHCP as “seasonal wetlands that occur in depression areas that have wetlands indicators of all 
three parameters (soils, vegetation, and hydrology) during the wetter portion of the growing 
season but normally lack wetlands indicators of hydrology and/or vegetation during the drier 
portion of the growing season.”   

As shown in Figure 12, MSHCP Riverine Areas, and summarized in Table 3, MSHCP Riverine 
Areas,  The project study areas support a total 0.165 acre of MSHCP Riverine Areas including 
0.059 acre in Drainage A (0.046 acre on-site and 0.013 acre off-site), 0.070 acre in Drainage B, 
0.001 acre in Drainage B1, 0.001 acre in Drainage B2, 0.001 acre in Drainage B3, 0.002 acre in 
Drainage B4, and 0.033 acre in Drainage B5.  All drainages are considered MSHCP Riverine 
Areas (rather than MSHCP Riparian Areas) since they are supported by ephemeral9 flows and do 
not support riparian vegetation communities.  No vernal pools occur within the on- and off-site 
study areas.  Due to the presence of MSHCP Riverine features, the project will require a 
Determination of Biologically Equivalent or Superior Preservation (DBESP) analysis for any 
impacts proposed to these areas.  The DBESP is required to provide details on any proposed 
impacts and compensatory mitigation for compliance with MSHCP requirements for submittal to 
the County of Riverside Environmental Programs Department (EPD), subject to approval by the 

                                                      
9 Riparian drainages are streambeds that generally convey runoff during, and immediately after, a storm event. 
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County of Riverside Regional Conservation Authority (RCA) and the State and Federal Wildlife 
Agencies (CDFW and USFWS). 

TABLE 3 
MSHCP RIVERINE AREAS 

Drainage (Study Area) Length (ft) Area (acres) 
Riparian/Riverine Flow 
Classification 

A (On-Site) 285 0.046 Riverine 

A (Off-Site) 111 0.013 Riverine 

B (Off-Site) 306 0.069 Riverine 

B1 (Off-Site) 0* 0.001 Riverine 

B2 (Off-Site) 32 0.001 Riverine 

B3 (Off-Site) 25 0.001 Riverine 

B4 (Off-Site) 34 0.001 Riverine 

B5 (Off-Site) 35 0.033 Riverine 

Total 828 0.165  
 
* Less than one linear foot of jurisdiction occurs within Drainage B1 as the majority of the drainage within the 

off-site study area is associated with an existing corrugated metal pipe that was not quantified. 
 
Source:  ESA PCR, 2014 

 

The biological function and value of the on- and off-site Riverine Areas within Drainage A and 
Drainage Complex B include the transport of water, which is limited based on the ephemeral 
flows of the drainage and limited watershed.  The function and value of the drainages are also 
limited since they are primarily unvegetated and support only some small patches of upland 
and/or ruderal vegetation.  Other types of aquatic features that could provide suitable habitat for 
Riparian/Riverine species, such as fairy shrimp, are not present within the study area  (i.e. vernal 
pools, swales, vernal pool-like ephemeral ponds, seasonal ponds, stock ponds, or other human-
modified depressions such as tire ruts, etc.). 
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Riparian/Riverine Plant Species 
A habitat assessment was conducted for species listed in Section 6.1.2, Protection of Species 
Associated with Riparian/Riverine Areas and Vernal Pools, of the MSHCP.  The results are 
presented in Table 4, MSHCP Riparian/Riverine Plant Species.  Only one Riparian/Riverine 
plant species was determined to have a potential to occur on the study area, namely smooth 
tarplant (Centromadia pungens ssp. laevis).  This species was considered to have a potential to 
occur only within the riverine habitat associated with the on- and off-site drainages; however, 
smooth tarplant was not observed during any of the focused plant surveys and therefore was 
concluded to be absent from the project site.  The remaining MSHCP Riparian/Riverine plant 
species are not expected to occur within the study area due to the lack of suitable habitat or the 
location of the study area.  

TABLE 4 
MSHCP RIPARIAN/RIVERINE PLANT SPECIES 

Species Potential to Occur within the Study Area 

Brand's phacelia 
Phacelia stellaris 

Not expected to occur.  This species has not been recorded in the Moreno 
Valley area.  There is only one occurrence record in CNDDB within Riverside 
County, which was observed in 2000 in the City of Riverside near the Santa 
Ana River. 

California Orcutt grass 
Orcuttia californica 

Not expected to occur due to the lack of vernal pools. 

Coulter's matilija poppy 
Romneya coulteri 

Not expected to occur.  This perennial plant has conspicuous flowers that 
would have been detected during the focused plant surveys if present. 

Engelmann oak 
Quercus engelmannii 

Not expected to occur.  This is a conspicuous tree species that would have 
been detected during the focused plant surveys if present. 

Fish's milkwort 
Polygala cornuta var. fishiae 

Not expected to occur.  The majority of occurrence records of this species on 
CNDDB are confined to the Santa Ana Mountains. 

graceful tarplant 
Holocarpha virgata ssp. Elongate 

Not expected to occur due to disturbance on-site.  The study area is outside of 
the species’ range; there are no known records of this species within the 
flatter agricultural areas east of the Santa Ana Mountains. 

lemon lily 
Lilium parryi 

Not expected to occur due to the lack of suitable habitat.  Also, the study area 
is outside the species’ range; this species is restricted to the San Jacinto 
Mountains.  The study area is outside of species’ elevation range. 

Mojave tarplant 
Deinandra mohavensis 

Not expected to occur.  The study area is outside the species range; this 
species is restricted to the San Jacinto Mountains.  The study area is outside 
of species’ elevation range. 

mud nama 
Nama stenocarpum 

Not expected to occur due to the lack of wetlands.  None were incidentally 
observed during any surveys (this species can occasionally occur in non-
wetlands).   

ocellated Humboldt lily 
Lilium humboldtii ssp. ocellatum 

Not expected to occur due to high disturbance within the drainages and lack 
of shade.  This species is typically found at higher elevations.   

Orcutt's brodiaea 
Brodiaea orcuttii 

Not expected to occur due to the lack of vernal pools. 

Parish's meadowfoam 
Limnanthes alba ssp. parishii 

Not expected to occur due to the lack of suitable habitat.  Also, the study area 
is outside the species’ range; this species is restricted to the Santa Rosa 
Plateau within the MSHCP Plan Area.  The study area is outside of this 
species’ elevation range. 
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Species Potential to Occur within the Study Area 

prostrate navarretia 
Navarretia prostrata 

Not expected to occur due to the lack of suitable habitat.  Also, the study area 
is outside the species’ range; this species is restricted to the Santa Rosa 
Plateau within the MSHCP Plan Area.  The study area does not support 
suitable vernal pool habitat. 

San Diego button-celery 
Eryngium aristulatum var. parishii 

Not expected to occur.  The study area is outside the species’ range; this 
species is restricted to the Santa Rosa Plateau within the MSHCP Plan Area.  
The study area does not support suitable vernal pool habitat. 

San Jacinto Valley crownscale 
Atriplex coronata var. notatior 

Not expected to occur due to the lack of suitable alkaline habitat.   

San Miguel savory 
Satureja chandleri 

Not expected to occur due to the lack of suitable metavolcanic substrate 
habitat.   

Santa Ana River woollystar 
Eriastrum densifolium ssp. sanctorum 

Not expected to occur due to lack of suitable habitat.  The study area is 
outside the species range; this species is restricted to the Santa Ana River 
and alluvial fan sage scrub habitat. 

slender-horned spineflower 
Dodecahema leptoceras 

Not expected to occur due to the lack of alluvial fan habitat.   

smooth tarplant 
Centromadia pungens ssp. laevis 

Potential, but not observed.  This species was not observed during the 
focused plant surveys. 

southern California black walnut 
Juglans californica 

Not expected to occur.  This is a conspicuous tree species that would have 
been detected if present. 

spreading navarretia 
Navarretia fossalis 

Not expected to occur due to the lack of vernal pools. 

thread-leaved brodiaea 
Brodiaea filifolia 

Not expected to occur due to the lack of vernal pools. 

vernal barley 
Hordeum intercedens 

Not expected to occur due to the lack of vernal pools. 

 
SOURCE: ESA PCR, 2016 
 

Riparian/Riverine Wildlife Species 
Habitat assessments were conducted for wildlife species listed in Section 6.1.2, Protection of 
Species Associated with Riparian/Riverine Areas and Vernal Pools, of the MSHCP.  The results 
are presented in Table 5, MSHCP Riparian/Riverine Wildlife Species.  No riparian/riverine 
wildlife species are expected to occur on the study area due to the lack of suitable habitat.     

TABLE 5 
MSHCP RIPARIAN/RIVERINE WILDLIFE SPECIES 

Species Potential to Occur within the Study Area 

arroyo toad 
Anaxyrus  californicus 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

mountain yellow-legged frog 
Rana muscosa 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

California red-legged frog 
Rana aurora draytonii 

Not expected to occur due to the lack of suitable habitat (perennial streams). 
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Species Potential to Occur within the Study Area 

bald eagle 
Haliaeetus leucocephalus 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting. 

least Bell’s vireo 
Vireo bellii pusillus 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting. 

American peregrine falcon 
Falco peregrinus anatum 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting (cliffs overlooking open areas or large bodies of water). 

southwestern willow flycatcher 
Empidonax traillii extimus 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting. 

western yellow-billed cuckoo 
Coccyzus americanus occidentalis 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting; outside of the species range.   

Santa Ana sucker 
Catostomus santaanae 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

Riverside fairy shrimp 
Streptocephalus woottoni 

Not expected to occur due to the lack of suitable habitat (vernal pools). 

vernal pool fairy shrimp 
Branchinecta lynchi 

Not expected to occur due to the lack of suitable habitat (vernal pools). 

Santa Rosa Plateau fairy shrimp     
Linderiella santarosae 

Not expected to occur due to the lack of suitable habitat (vernal pools). 

  
SOURCE: ESA PCR, 2016 
 

4.7.7.4 Narrow Endemic Plant Species Survey Area 
The study area is not within the Narrow Endemic Plant Species Survey Area; therefore, no 
surveys were required for Narrow Endemic plant species. 

4.7.7.5 Additional Survey Needs and Procedures 
Section 6.3.2, Additional Survey Needs and Procedures, of the MSHCP provides for additional 
survey needs for the burrowing owl, as well as a number of special-status plant, amphibian, and 
mammal species. 

Burrowing Owl Survey Area 
The study area is within the Burrowing Owl Survey Area; therefore, in compliance with the 
Western Riverside County MSHCP, surveys are required for this species.  As discussed above in 
section 4.7.6 Special-status Wildlife Species, Step I and Step II surveys conducted for the project 
following Western Riverside County MSHCP protocol were negative.  Although the site does not 
currently support burrowing owls, pre-construction surveys are required within 30 days of ground 
disturbance based on the presence of suitable habitat.  

Criteria Area Species Survey Area 
The study area is not within the Criteria Area Species Survey Area; therefore, no surveys were 
required for Criteria Area plant species. 
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Amphibian Species Survey Area 
The study area is not within the Amphibian Species Survey Area; therefore, no surveys are 
required. 

Mammal Species Survey Area 
The study area is not within the Mammal Species Survey Area; therefore, no surveys are 
required. 

4.7.7.6Urban/Wildlands Interface 
Section 6.1.4, Guidelines Pertaining to the Urban/Wildlands Interface, of the MSHCP presents a 
number of guidelines that are intended to address indirect effects associated with locating 
developments in proximity to a Western Riverside County MSHCP Conservation Area.  These 
guidelines address the quantity and quality of any runoff generated by the development (i.e., 
drainage and toxics), night lighting, noise, non-native invasive plant species, barriers to humans 
and animal predators, and grading/land development encroachment.   

The study area is not within or in the vicinity of any Criteria Cells (see Figure 6) and, as such, 
development of the site is not expected to result in indirect effects to MSHCP Conservation Areas 
related to night lighting, noise, and grading/land development, and barriers would not be 
necessary.  Drainage A and Drainage Complex B ultimately drain to the San Jacinto River, which 
is a Constrained Linkage (19) and where Criteria Cells are located.  Runoff from the site therefore 
has the potential to affect the quantity and quality of water downstream, in addition to the 
transport of plant seeds.  Since the project will be required to comply with flood and water quality 
standards10, no indirect effects from the quantity and quality of run-off will occur to downstream 
areas.  At minimum, no invasive, non-native plant species listed in Tables 6-2 of the MSHCP, 
Plants That Should Be Avoided Adjacent To The MSHCP Conservation Area, will be utilized in 
the landscape plans.  This will avoid dispersal of invasive plant seeds in the watershed.  Despite 
the study area not being within any Criteria Cells or adjacent to any MSHCP Conservation Areas, 
it does support one on-site drainage and one off-site drainage complex that are considered 
Riverine Areas.  The above measures will avoid indirect impacts to these drainages from runoff 
and invasive species.   

                                                      
10 The project will be required to prepare a Water Quality Management Plan and Storm Water Pollution Prevention 

Plan consistent with Regional Water Quality Control Board and County requirements that will outline measures 
such as Best Management Practices (BMPS) to address water quantity and quality, and to address any potential 
flooding. 
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5.0  THRESHOLDS OF SIGNIFICANCE 
 

The environmental impacts relative to biological resources are assessed using impact significance 
threshold criteria which mirror the policy statement contained in the CEQA, Section 21001(c) of 
the California Public Resources Code.  Accordingly, the State Legislature has established it to be 
the policy of the State to: 

“Prevent the elimination of fish or wildlife species due to man’s activities, ensure 
that fish and wildlife populations do not drop below self-perpetuating levels, and 
preserve for future generations representations of all plant and animal 
communities...” 

Determining whether or not a project may have a significant effect, or impact, plays a critical role 
in the CEQA process.  According to CEQA, Section 15064.7, Thresholds of Significance, each 
public agency is encouraged to develop and adopt (by ordinance, resolution, rule, or regulation) 
thresholds of significance that the agency uses in the determination of the significance of 
environmental effects.  A threshold of significance is an identifiable quantitative, qualitative or 
performance level of a particular environmental effect, non-compliance with which means the 
effect will normally be determined to be significant by the agency and compliance with which 
means the effect normally will be determined to be less than significant.  In the development of 
thresholds of significance for impacts to biological resources CEQA provides guidance primarily 
in Section 15065, Mandatory Findings of Significance, and the State CEQA Guidelines, 
Appendix G, Environmental Checklist Form.  Section 15065(a) states that a project may have a 
significant effect where: 

“The project has the potential to substantially degrade the quality of the 
environment, substantially reduce the habitat of a fish or wildlife species, cause a 
fish or wildlife population to drop below self-sustaining levels, threaten to 
eliminate a plant or wildlife community, reduce the number or restrict the range 
of an endangered, rare, or threatened species...” 

Appendix G of the State CEQA Guidelines is more specific in addressing biological resources 
and encompasses a broader range of resources to be considered, including:  candidate or other 
special-status species; riparian habitat or other special-status natural communities; Federally 
protected wetlands; fish and wildlife movement corridors; local policies or ordinances protecting 
biological resources; and, adopted HCPs.  This is done in the form of a checklist of questions to 
be answered during the Initial Study leading to the preparation of the appropriate environmental 
documentation for a project [i.e., Negative Declaration, Mitigated Negative Declaration, or 
Environmental Impacts Report (EIR)].  Because these questions are derived from standards in 
other laws, regulations, and other commonly used thresholds, it is reasonable to use these 
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standards as a basis for defining significance thresholds in an EIR.  Therefore, for the purpose of 
this analysis, impacts to biological resources are considered potentially significant (before 
considering offsetting mitigation measures) if one or more of the following conditions would 
result from implementation of the proposed Project. 

Threshold BIO-A Have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or 
special status species in local or regional plans, policies, or regulations, 
or by the California Department of Fish and Wildlife or U.S. Wildlife 
Service. 

 Note: Threshold BIO-A also encompasses the threshold on the Riverside 
County Environmental Assessment/Initial Study form as follows: “Have 
a substantial adverse effect, either directly or through habitat 
modifications, on any endangered, or threatened species, as listed in 
Title 14 of the California Code of Regulations (Sections 670.2 or 670.5) 
or in Title 50, Code of Federal Regulations (Sections 17.11 or 17.12).”  

Threshold BIO-B Have a substantial adverse effect on any riparian habitat or other 
sensitive plant community identified in local or regional plans, policies, 
regulations, or by the California Department of Fish and Wildlife or U. 
S. Fish and Wildlife Service. 

Threshold BIO-C Have a substantial adverse effect on federally protected wetlands as 
defined by Section 404 of the Clean Water Act (including, but not 
limited to, marsh, vernal pool, coastal, etc.) through direct removal, 
filling, hydrological interruption, or other means. 

Threshold BIO-D Interfere substantially with the movement of any native resident or 
migratory fish or wildlife species or with established native resident or 
migratory wildlife corridors, or impede the use of native wildlife nursery 
areas. 

Threshold BIO-E Conflict with any local policies or ordinances protecting biological 
resources, such as a tree preservation policy or ordinance. 

Threshold BIO-F Conflict with the provisions of an adopted Habitat Conservation Plan, 
Natural Community Conservation Plan, or other approved local, 
regional, or state habitat conservation plan. 

For the purposes of this impact analysis the following definitions apply: 

• “Substantial adverse effect” means loss or harm of a magnitude which, based on current 
scientific data and knowledge would:  (1) substantially reduce population numbers of a listed, 
candidate, sensitive, rare, or otherwise special status species; (2) substantially reduce the 
distribution of a sensitive plant community/habitat type; or (3) eliminate or substantially 
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impair the functions and values of a biological resource (e.g., streams, wetlands, or 
woodlands) in a geographical area defined by interrelated biological components and 
systems.  In the case of this analysis, the prescribed geographical area is considered to be the 
region that includes the USGS topographic quadrangle for the study area, namely 
Sunnymead.  For some species, the geographic area may extend to the vicinity of the study 
area based on known distributions of the species.  The vicinity of the study area is considered 
to comprise the following USGS topographic quadrangles: San Bernardino South, Redlands, 
Yucaipa, Riverside East, El Casco, Steele Peak, Perris, and Lakeview. 

• “Conflict” means contradiction of a magnitude, which based on foreseeable circumstances, 
would preclude or prevent substantial compliance. 

• “Rare” means:  (1) that the species exists in such small numbers throughout all, or a 
significant portion of, its range that it may become endangered if its environment worsens; or 
(2) the species is likely to become endangered within the foreseeable future throughout all or 
a significant portion of its range and may be considered “threatened” as that term is used in 
the FESA. 
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6.0  PROJECT RELATED IMPACTS  
 

6.1 Regulatory Setting 
Special-status species are provided protection by either Federal or State resource management 
agencies, or both, under provisions of the FESA and CESA.   

There are a number of performance criteria and standard conditions that must be met as part of 
any review and approval of the proposed project.  These include compliance with all of the terms, 
provisions, and requirements with applicable laws that relate to Federal, State, and local 
regulating agencies related to potential impacts to special-status plant and wildlife species, 
wetlands, riparian habitats, and blue lined stream courses.  The following summarizes federal and 
state regulations, and CNPS, as previously discussed in section 4.7, Special-Status Biological 
Resources. 

6.1.1  Federal Regulations 
As previously discussed in section 4.7.1, Federal Sensitive Resource Protection and 
Classifications of this BRA, under provisions of Section 9(a)(1)(B) of the FESA, unless properly 
permitted, it is unlawful to “take” any listed species.  In a case where a property owner seeks 
permission from a Federal agency for an action which could affect a Federally-listed plant and 
animal species, the property owner and agency are required to consult with USFWS to obtain 
appropriate permits.  Section 9(a)(2)(b) of the FESA addresses the protections afforded to listed 
plants.  In addition to FESA, take of migratory birds, or bald or golden eagles, require permits 
pursuant to the MBTA and the Bald and Golden Eagle Protection Act, respectively.  Furthermore, 
any impacts to USACE and RWQCB jurisdictional waters would require permitting pursuant to 
Sections 404 and 401 of the CWA, respectively. 

6.1.2  State of California Regulations 
As previously discussed in section 4.7.2, State of California Sensitive Resource Protection and 
Classifications of this BRA, Article 3, Sections 2080 through 2085, of the CESA addresses the 
taking of threatened or endangered species.  Exceptions authorized by the State to allow “take” 
require permits or memoranda of understanding and can be authorized for “endangered species, 
threatened species, or candidate species for scientific, educational, or management purposes.”  
Sections 1901 and 1913 of the California Fish and Wildlife Code provide that notification is 
required by an initiator prior to disturbance.  State regulations also exist for protection of birds 
pursuant to the MBTA, and for acquiring permits for impacts to CDFW jurisdictional streambeds 
pursuant to Section 1602 of the Fish and Game Code. 
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6.1.3  California Native Plant Society 
As previously discussed in section 4.7.2, State of California Sensitive Resource Protection and 
Classifications of this BRA, the CNPS has compiled an inventory comprised of the information 
focusing on geographic distribution and qualitative characterization of rare, threatened, or 
endangered vascular plant species of California which classifies plant species into categories of 
rarity.  Informally ranked species are not protected per se, but warrant consideration in the 
preparation of biological assessments. 

6.1.4  Local Regulations 
The study area is within the adopted Western Riverside County MSHCP Plan area.  The Western 
Riverside County MSHCP provides permits for the take of all species identified in the MSHCP as 
covered and conditionally covered, so long as the conditions imposed are satisfied (see also 
sections 4.7.3 and 4.7.7 above). 

6.2 Project Related Impacts 
The analysis in section 6.3 Impact Analysis of this BRA examines the potential impacts to plant 
and wildlife resources that may occur as a result of implementation of the project.  For the 
purpose of this assessment, project-related impacts take two forms, direct and indirect.  Direct 
impacts are considered to be those that involve the loss, modification or disturbance of natural 
habitats (i.e., vegetation or plant communities), which in turn, directly affect plant and wildlife 
species dependent on that habitat.  Direct impacts also include the destruction of individual plants 
or wildlife, which is typically the case in species of low mobility (i.e., plants, amphibians, 
reptiles, and small mammals).  The collective loss of individuals in these manners may also 
directly affect regional population numbers of a species or result in the physical isolation of 
populations thereby reducing genetic diversity and, hence, population stability. 

Indirect impacts are considered to be those that involve the effects of increases in ambient levels 
of sensory stimuli (e.g., noise, light), unnatural predators (e.g., domestic cats and other non-native 
animals), and competitors (e.g., exotic plants, non-native animals).  Indirect impacts may be 
associated with the construction and/or eventual habitation/operation of a project; therefore, these 
impacts may be both short-term and long-term in their duration.  These impacts are commonly 
referred to as “edge effects” and may result in changes in the behavioral patterns of wildlife and 
reduced wildlife diversity and abundance in habitats adjacent to study area. 

The determination of impacts in this analysis is based on both the proposed project development 
plan and the biological values of the habitat and/or sensitivity of plant and wildlife species to be 
affected.  Any recommended mitigation measures to address impacts are discussed in section 7.0 
below, and compliance with existing regulations are also outlined in section 7.0 as Conditions of 
Approval. 

The biological values of resources within, adjacent to, and outside the area to be affected by the 
proposed project were determined by consideration of several factors, as applicable.  These 
included the overall size of habitats to be affected, the study area’s previous land uses and 
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disturbance history, the study area’s surrounding environment and regional context, the on-site 
biological diversity and abundance, the presence of special-status plant and wildlife species, the 
study area’s importance to regional populations of these species, and the degree to which on-site 
habitats are limited or restricted in distribution on a regional basis and, therefore, are considered 
sensitive in themselves.  Therefore, the focus of this impacts analysis is on sensitive plant 
communities/habitats, resources that play an important role in the regional biological systems, 
and special-status species. 

Impacts to biological resources as a result of project development were analyzed in GIS using 
Computer-Aided Design (CAD) data of the project footprint and guidelines on temporary impact 
areas for the drainage crossings, both provided by the project engineer.  Acreages of impacts were 
calculated by overlaying the CAD data and adding the fuel modification zones over GPS data of 
biological resources collected by ESA PCR during the surveys. 

6.3 Impact Analysis 
6.3.1  Impacts to Special-Status Species 
Threshold BIO-A: Would the project have a substantial adverse effect, either directly or through 

habitat modifications, on any species identified as a candidate, sensitive, or 
special status species in local or regional plans, policies, or regulations, or by the 
California Department of Fish and Wildlife or U.S. Wildlife Service? 

Less than Significant with Mitigation Incorporated 

6.3.1.1  Special-Status Plant Species 
Development of the study area would result in the direct removal of numerous common plant 
species; a list of plant species observed within the study area is included in Appendix A.  
Common plant species present within the study area occur in large numbers throughout the region 
and their removal does not meet the significance thresholds defined in Section 5.0, Thresholds of 
Significance above.  Therefore, impacts to common plant species would not be considered a 
significant impact and no mitigation measures are required. 

A total of 53 special-status plant species of the 65 species identified as occurring in the project 
vicinity in available databases (see section 4.7.5 above) are not expected to occur within the study 
area due to the lack of suitable habitat or because the site is outside the known distribution or 
elevation range for the species.  These species are listed in Appendix B.  As discussed in section 
4.7.5, above, the remaining 12 special-status plant species were determined to have a potential to 
occur on the study area; however, these 12 species are not expected to occur within the project 
site or off-site water and sewer line areas since focused surveys conducted within these areas 
were negative.  As such, no impacts to special-status plant species would occur as a result 
development on the project site and within the proposed off-site water and sewer lines and no 
mitigation is required.  

Although a summer focused survey was performed within the off-site manufactured slope area to 
the east of the project site, a spring focused survey has not been conducted within this off-site 
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area.  Of the 12 species with a potential to occur, seven (7) species are not expected to occur 
within the off-site manufactured slope area since these species were not detected during the 
summer focused survey or the area does not support suitable habitat, including California screw 
most (Tortula californica), smooth tarplant, San Bernardino aster (Symphyotrichum defoliatum), 
chaparral sand-verbena (Abronia villosa var. aurita), long-spined spineflower (Chorizanthe 
polygonoides var. longispina), salt spring checkerbloom (Sidalcea neomexicana), and mesa 
horkelia (Horkelia cuneate var. puberula).  The blooming period of the remaining five (5) species 
with the potential to occur within the off-site manufactured slope area east of the project 
boundary fall outside of the summer survey window, which include Nevin’s barberry (Berberis 
nevinii), Jaeger’s bush milk-vetch (Astragalus pachypus var. jaegeri), round-leaved filaree 
(California macrophylla), Parry’s spineflower (Chorizanthe parryi var. parryi), and white-
bracted spineflower (Chorizanthe xanti var. leucotheca).  Of these five species, Nevin’s barberry, 
Jaeger’s bush milk-vetch, and round-leaved filaree are covered by the MSHCP.  Parry’s 
spineflower and white-bracted spineflower are not currently covered by the MSHCP and impacts 
to these individuals, if present, would be significant.  As such, a mitigation measure is prescribed 
as MM BIO-1 in section 7.2.1, which requires a spring focused plant survey to be conducted 
within the off-site manufactured slope area located directly east of the site prior to ground 
disturbance in the appropriate blooming period (between April and June) to determine the 
presence/absence of Parry’s spineflower and white-bracted spineflower.  If either or both of these 
species are found within the off-site eastern manufactured slope area, MM BIO-1 outlines the 
necessary actions that are required to reduce impacts to the special-status plant species to less 
than significant. 

6.3.1.2  Special-status Wildlife Species 
Development of the study area would result in the disruption and removal of habitat and the loss 
and displacement of common wildlife species.  A list of wildlife species observed within the 
study area is included in Appendix A.  Due to the limited amount of native habitat to be removed 
and the level of existing disturbance from human activity within the vicinity (e.g., nearby 
development), these impacts would not be expected to reduce the general wildlife populations 
below self-sustaining levels within the region and impacts to common wildlife species do not 
meet the significance thresholds defined in Section 5.0, Thresholds of Significance above.  
Therefore, impacts to common wildlife species would not be considered a significant impact and 
no mitigation measures are required. 

A total of 25 special-status wildlife species of the 43 species identified as occurring in the project 
vicinity in available databases (see section 4.7.6 above) are not considered to have a potential to 
occur within the study area due to the lack of suitable habitat or because the site is outside the 
known distribution range for the species.  These species are listed in Appendix C.  Since these 
species are not expected to be present on the study area, no impacts would occur as a result of 
project development and no mitigation measures are required.   

As discussed in section 4.7.6, above, the remaining 19 special-status wildlife species were 
determined to have a potential to occur on the study area.  Of these species, focused surveys were 
conducted for burrowing owl, which is conditionally covered by the MSHCP with additional 
surveys and mitigation required as discussed in further detail below.  Of the remaining 17 
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potential special-status wildlife species, 12 species are covered by the MSHCP with no survey or 
conservation requirements for the study area, including coast horned lizard, orange-throated 
whiptail, red diamondback rattlesnake, golden eagle, Swainson’s hawk, loggerhead shrike, 
coastal California gnatcatcher, northwestern San Diego pocket mouse, Stephens’ kangaroo rat 
(covered by the SKR HCP), Los Angeles pocket mouse, San Diego black-tailed jackrabbit, and 
San Diego desert woodrat.  Therefore, assuming payment of the applicable fees (the MSHCP 
Local Development Mitigation Fee and the SKR HCP fee for the Stephens’ kangaroo rat) and 
compliance with required guidelines in the MSHCP (see section 7.2.5 below), no additional 
mitigation is required for these species. 

The remaining six (6) species, the southern grasshopper mouse, American badger, western 
mastiff bat, pocketed free-tailed bat, lesser long-nosed bat, and pallid bat are not covered by the 
MSHCP.  These species are listed as species of special concern by the CDFW and do not carry a 
federal or state listing as threatened or endangered.  These species are considered to have a low to 
very low potential to occur on the study area based on the limited habitat and/or quality of the 
habitat, and no significant impacts are anticipated to these species as described below.  The study 
area also has the potential to support migratory birds and raptors that are discussed further in 
6.2.4.2 of this report. 

• No significant impact to southern grasshopper mouse since this species is only considered to 
have a low potential to occur as it has not been recorded on CNDDB within the vicinity of the 
study area since 1938.   

• No significant impact to American badger since this species was considered to have low 
potential to occur.  The majority of the site is surrounded by development and a large portion 
of suitable habitat is disturbed.  Additionally, this species has not been recorded on CNDDB 
within the vicinity of the study area since 1908.   

• No significant impact to western mastiff bat since this species was only considered to have a 
low potential to occur for foraging with no suitable roosting habitat on the study area.  
Although bats in this family are known to be strong fliers and can fly long distances to 
forage, there is only a low probability that these species will travel to the study area based on 
the disturbance present on the study area and presence of surrounding development.  The 
nearest CNDDB occurrence record of this species was recorded in 1990 approximately 3.0 
miles to the southwest of the study area. 

• No significant impact to pocketed free-tailed bat since this species was only considered to 
have a very low potential to occur for roost with no suitable roosting habitat on the study 
area.  The potential for roosting was considered very low since this species typically prefers 
steeper cliffs for roosting habitat.  Although little is known regarding home range for this 
species, the potential for roosting is also unlikely since the study area does not support 
adjacent foraging habitat.11  There are only two CNDDB occurrence records in the vicinity.  

                                                      
11  CDFW.  2000.  California Wildlife Habitat Relationships System: Pocketed Free-tailed Bat.  State of California, 

The Resources Agency.  May 2000.   
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The nearest record is from 1985 approximately 6.5 miles to the southwest of the study area 
near March Air Force Base. 

• No significant impact to lesser long-nosed bat since this species was only considered to have 
a very low potential to roost and forage on the study area.  The potential was considered low 
since this species is not typically found in California.  Records in California are typically 
vagrant migrants.  This species has only been recorded once on CNDDB within the vicinity 
of the study area, which was in 1993 approximately 9.5 miles to the northeast in a residential 
neighborhood of Yucaipa. 

• No significant impact to pallid bat since this species was only considered to have a very low 
potential to roost and forage on the study area.  The potential was considered very low 
because of evidence of disturbance on the study area and the presence of surrounding 
development to the south, northeast, and west; this species is highly sensitive to disturbance.   
Additionally, this species has not been recorded on CNDDB within the vicinity since 1929. 

The above six species were not considered for coverage under the MSHCP, indicating that 
regionally significant populations of these species do not exist within the MSHCP boundaries.  
Based on the above discussion, the study area is not capable of supporting large populations of 
these species and a loss of a few individuals, if present, would not expect to reduce regional 
population numbers.  Therefore, any impacts to these species would be less than significant and 
no mitigation measures are considered required. 

Burrowing Owl 
The study area supports potentially suitable burrowing owl (Species of Special Concern) habitat, 
but no active burrowing owl burrows, signs, or individuals were found on-site during the Step I 
and Step II surveys. 

Although the study area does not currently support burrowing owls, a pre-construction survey is 
required in compliance with the MSHCP.  Specifically, in accordance with the County of 
Riverside’s Burrowing Owl Survey Instructions for the Western Riverside Multiple Species 
Habitat Conservation Plan Area (County of Riverside, 2006), a pre-construction survey for 
burrowing owl within the study area is required within 30 days prior to ground disturbance to 
avoid potential direct take of burrowing owls in the future.  A Condition of Approval (COA BIO-
1) requiring this survey is provided in section 7.2.2 below, in addition to a recommended 
mitigation measure (MM BIO-2) should burrowing owls be present in the future.  Mitigation is 
proposed consistent with the burrowing owl mitigation guidelines published by CDFW (CDFW, 
2012). 

6.3.2  Impacts to Sensitive Plant Communities 
Threshold BIO-B: Would the project have a substantial adverse effect on any riparian habitat or 

other sensitive plant community identified in local or regional plans, policies, 
regulations, or by the California Department of Fish and Wildlife or U. S. Fish 
and Wildlife Service? 
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No Impacts (Sensitive Plant Communities) 
Less than Significant with Regulatory Compliance (CDFW Jurisdiction)  

6.3.2.1  Sensitive Plant Communities 
Sensitive plant communities were not observed within the study area; therefore, no impacts would 
occur.  There are seven native communities on the study area that total 9.48 acres, including 
brittlebush scrub, brittlebush scrub/ruderal, buckwheat scrub/ruderal, laurel sumac scrub/ruderal, 
Riversidean sage scrub, Riversidean sage scrub/ruderal, and rock outcrop/Riversidean sage scrub.  
Permanent impacts to native communities on the study area are proposed to 2.91 acres, which is 
only 3.8 percent of the total proposed permanent impacts (75.81 acres) to plant communities.  The 
majority of permanent impacts are proposed to ruderal (37.66 acres) and disturbed (30.54 acres) 
areas, which are dominated by non-native species.  Impacts to these areas comprise 90.0 percent 
of the total impacts to plant communities on the study area.  In addition to permanent impacts, 
0.83 acres of fuel modification and 1.25 acres of temporary impacts are proposed to native 
communities on the study area.  Impacts to plant communities are shown in Figure 13, Impacts to 
Plant Communities and Table 6, Existing and Proposed Impacts to Plant Communities. 

TABLE 6 
EXISTING AND PROPOSED IMPACTS TO PLANT COMMUNITIES 

Plant Communities 
Existing 
(acres) 

Permanent Impacts 
(acres) 

Fuel 
Modification 
Impacts (acres) 

Temporary 
Impacts (acres) 

Brittlebush Scrub 2.61 0.92  0.32  0.69 

Brittlebush Scrub/Ruderal 0.52 0.51  0.00  0.01 

Buckwheat Scrub/Ruderal 0.13 0.13  0.00  0.00  

Laurel Sumac Scrub/Ruderal 0.78  0.36 0.26 0.16 

Riversidean Sage Scrub 3.22 0.98 0.19 0.33 

Riversidean Sage Scrub/Ruderal 0.07 0.01  0.00  0.06 

Rock Outcrop/Riversidean Sage Scrub 2.15 0.00  0.06 0.00  

River Wash 0.05 0.01  0.00  0.04 

Ruderal 40.54  37.66  0.35 1.92 

Ruderal/Brittlebush Scrub 0.04 0.01  0.00 0.03 

Ruderal/Riversidean Sage Scrub 2.72  1.75  0.13 0.03 

Disturbed 32.86  30.54 0.19 1.52 

Developed 3.36 2.93 0.00  0.43 

Total 89.05  75.81 1.50 5.22 
 
SOURCE: ESA PCR, 2016 
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Figure 13

Impacts to Plant Communities
SOURCE: Google Maps, 2015 (Aerial).
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 6.3.2.2  CDFW Jurisdiction 
The project study areas support drainages that are considered CDFW jurisdictional streambeds 
pursuant to Section 1602 of the California Fish and Game Code and are proposed for impacts.  
Drainage A and Drainage Complex B are all jurisdictional, of which permanent impacts are 
proposed to Drainages A, B, B2, B3, B4, and B5 totaling 0.077 acre of permanent impacts 
(including 0.046 acre on-site and 0.031 acre off-site), as shown on Figure 14, Impacts to 
Jurisdictional Features and MSHCP Riverine Areas.  Existing and impact acreages are 
summarized in Table 7, Permanent Impacts to CDFW Jurisdictional Features and MSHCP 
Riverine Areas.  The permanent impacts total approximately 47 percent of the total 0.165 acre of 
CDFW jurisdiction identified within the on-site and off-site study areas.  It should be noted that 
this report presumes combined impacts associated with the proposed water line alignment and 
two alternative alignments will occur.  However, only one water line alignment will ultimately by 
implemented.  Therefore, permanent and temporary impacts to CDFW jurisdictional waters will 
be slightly reduced once the final water line alignment is determined.  Compensatory mitigation 
for permanent impacts to CDFW jurisdictional waters will be required for the project based only 
on impacts associated with the final water line alignment as part of subsequent CDFW Section 
1602 permitting requirements.  Temporarily impacted CDFW jurisdictional areas will be restored 
to pre-project conditions following completion of construction.   

TABLE 7 
IMPACTS TO CDFW JURISDICTIONAL FEATURES AND MSHCP RIVERINE AREASa 

Drainage (Study Area) Existing (acres)  
Permanent Impacts 
(acres) 

Temporary Impacts 
(acres) 

Drainage A (On-Site) 0.046 0.046 - 

Drainage A (Off-Site) 0.013 0.013 - 

Drainage B (Off-Site) 0.069 0.011 0.058 

Drainage B1 (Off-Site) 0.001 0.000 0.001 

Drainage B2 (Off-Site) 0.001 0.000b 0.001 

Drainage B3 (Off-Site) 0.001 0.000c 0.001 

Drainage B4 (Off-Site) 0.001 0.000d 0.001 

Drainage B5 (Off-Site) 0.033 0.007 0.026 

Total 0.165 0.077 0.088 
  
NOTES: 
a  MSHCP Riverine Areas are presumed equivalent to CDFW jurisdiction. 
b Impacts are considered negligible; actual acreage of impacts to four decimal places is 0.0003 acre. 
c Impacts are considered negligible; actual acreage of impacts to four decimal places is 0.0001 acre. 
d      Impacts are considered negligible; actual acreage of impacts to four decimal places is 0.0004 acre. 
 
SOURCE:  ESA PCR, 2016. 
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Figure 14

Impacts to Jurisdictional Features and MSHCP Riverine Areas
SOURCE: Google Maps, 2015.

0 500

Feet

Project Boundary
On-Site
Off-Site
USACE/RWQCB Jurisdiction
CDFW Jurisdiction/MSHCP Riverine Area
Culvert

Impact Types
Permanent
Temporary
Fuel Mod

B5

B4

B2

B3

B1
0 125

Feet

1.ac

Packet Pg. 1009

A
tt

ac
h

m
en

t:
 B

io
lo

g
ic

al
 R

es
o

u
rc

es
 A

ss
es

sm
en

t 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



6.0  Project Related Impacts  

Ironwood Village Project 71 ESA PCR 
Biological Resources Assessment September 2016 

 

Impacts to CDFW jurisdictional features would be required to comply with Section 1602 of the 
California Fish and Game Code, including applying for a permit and providing compensatory 
streambed mitigation as stated above.  A Condition of Approval (COA BIO-2) is proposed in 
section 7.2.3 Measures to Mitigate Potentially Significant Impacts to Jurisdictional Features of 
this BRA to comply with the compensatory mitigation requirement of this regulation, subject to 
approval by CDFW.  Compliance with Section 1602 of the California Fish and Game Code would 
reduce impacts to a less than significant level.   

6.3.3  Impacts to Wetlands 
Threshold BIO-C: Would the project have a substantial adverse effect on federally protected 

wetlands as defined by Section 404 of the Clean Water Act (including, but not 
limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means? 

Less than Significant with Regulatory Compliance 
The project study areas do not support wetlands as defined by Section 404 of the Clean Water 
Act.  However, the project study areas do support USACE/RWQCB ephemeral non-wetland 
jurisdictional streambeds regulated under Sections 404/401 of the Clean Water Act (CWA) that 
are proposed for impacts.  Drainage A and Drainage B5 are considered jurisdictional “waters of 
the U.S.”, of which permanent impacts are proposed totaling 0.034 acre(0.023 acre on-site and 
0.011 acre off-site), as shown on Figure 14.  Existing and permanent impact acreages are 
summarized in Table 8, Permanent Impacts to USACE/RWQCB Jurisdictional Features.  The 
permanent impacts total less than 60 percent of the total 0.058 acre of USACE/RWQCB 
jurisdiction on-site and off-site.  Temporarily impacted areas will be restored to pre-project 
conditions.   

TABLE 8 
IMPACTS TO USACE/RWQCB JURISDICTIONAL FEATURES 

Drainage Existing (acres)  
Permanent Impacts 
(acres) 

Temporary Impacts 
(acres) 

 
Length 
(ft) 

Area 
(acres) 

Length 
(ft) 

Area 
(acres) 

Length 
(ft) 

Area 
(acres) 

Drainage A 285 0.023 285 0.023 0 0.000 

Drainage A (off-site) 111 0.007 111 0.007 0 0.000 

Drainage B (off-site) 306 0.026 40 0.004 266 0.022 

Drainage B5 (off-site) 35 0.002 10 0.001 25 0.001 

Total 737 0.058 436 0.034 366 0.023 
 
SOURCE:  ESA PCR, 2016 
 

Impacts to USACE and RWQCB jurisdictional “waters of the U.S.” would be required to comply 
with Sections 404 and 401 of the CWA, respectively, including applying for a permit and 
mitigation subject to approval by USACE and/or RWQCB.  A Condition of Approval (COA 
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BIO-2) is proposed in section 7.2.3 Measures to Mitigate Potentially Significant Impacts to 
Jurisdictional Features of this BRA to comply with the compensatory mitigation requirement of 
these regulations, subject to approval by USACE and RWQCB.  Compliance with Sections 404 
and 401 of the CWA is intended to reduce impacts to a less than significant level. 

6.3.4  Impacts to Wildlife Movement and Migratory Species 
Threshold BIO-D: Would the project interfere substantially with the movement of any native 

resident or migratory fish or wildlife species or with established native resident 
or migratory wildlife corridors, or impede the use of native wildlife nursery 
areas? 

Less Than Significant (Wildlife Movement) 
Less than Significant with Mitigation Incorporated (Migratory Species) 

6.3.4.1  Wildlife Movement 
As described in section 4.5.2 above, the study area supports potential live-in and movement 
habitat for species on a local scale (i.e., some limited live-in and at least marginal movement 
habitat for reptile, bird, and mammal species), but it likely provides little to no function to 
facilitate wildlife movement for wildlife species on a regional scale, and is not identified as a 
regionally important dispersal or seasonal migration corridor.  Movement on a local scale likely 
occurs with species adapted to urban environments due to the development and disturbances in 
the vicinity of the study area.  Although implementation of the project would result in 
disturbances to local wildlife movement within the study area, those species adapted to urban 
areas would be expected to persist on-site following construction, particularly within the open 
space areas.  As such, impacts would be less than significant and no mitigation measures would 
be required.  Since the study area does not function as a regional wildlife corridor and are not 
known to support wildlife nursery area(s), no impacts would occur and no mitigation measures 
would be required.   

6.3.4.2  Migratory Species 
Migratory Birds and Raptors 
As previously discussed in section 4.7.6, Special-status Wildlife Species, the site supports 
potential nesting and foraging habitat for migratory birds, in addition to potential foraging habitat 
for raptors.  Based on the disturbed nature of the site from agriculture and ongoing maintenance 
activities, the quality of foraging habitat is considered to be low.  Higher quality foraging habitat 
is considered to occur in less developed areas with larger expanses of open space.  The loss of a 
relatively small acreage of low quality foraging habitat as a result of the project would not be 
expected to impact the foraging of these species.  Therefore, impacts to foraging habitat would be 
considered less than significant and no mitigation measures are considered required.   

The study area has the potential to support songbird and raptor nests due to the presence of 
shrubs, ground cover, and limited trees on-site.  Nesting activity typically occurs from February 
15 to August 31.  Disturbing or destroying active nests is a violation of the MBTA (16 U.S.C. 
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703 et seq.).  In addition, nests and eggs are protected under Fish and Wildlife Code Section 
3503.  As such direct impacts to breeding birds (e.g. through nest removal) or indirect impacts 
(e.g. by noise causing abandonment of the nest) is considered a potentially significant impact as 
defined by the thresholds of significance (Threshold BIO-D) in Section 6.0 above.  Compliance 
with the MBTA would reduce impacts to a less than significant level, as detailed in MM BIO-3 
(see section 7.2.4).   

6.2.5  Consistency with Local Policies and Ordinances 
Threshold BIO-E: Would the project conflict with any local policies or ordinances protecting 

biological resources, such as a tree preservation policy or ordinance? 

No Impacts 
The project does not conflict with any local policies or ordinances protecting biological resources, 
such as tree preservations or ordinances. 

6.2.6  Consistency with Adopted Natural Community 
Conservation Plan 
Threshold BIO-F: Would the project conflict with the provisions of an adopted Habitat 

Conservation Plan, Natural Community Conservation Plan, or other approved 
local, regional, or state habitat conservation plan? 

Less than Significant with Mitigation Incorporated 

The study area is within the Western Riverside County MSHCP and requires payment of the 
Local Development Mitigation Fee, compliance with requirements of the MSHCP including the 
Burrowing Owl Survey Area guidelines (Section 6.3.2 of the MSHCP), and the Protection of 
Species Associated with Riparian/Riverine Areas and Vernal Pools (Section 6.1.2 of the 
MSHCP).  The study area is not within a cell, a designated cell group, or a subunit within the 
Reche Canyon/Badlands Area Plan; therefore, conservation of land on the study area is not 
required pursuant to the MSHCP.  The study area is also not within the survey overlays for 
Criteria Area Species, Narrow Endemic Plant Species, Amphibian Species, or Mammal Species 
(Section 6.3.2 of the MSHCP).  Since the study area is not within or in the vicinity of any Criteria 
Cells, the project will not result in edge effects that will adversely and directly affect biological 
resources within the MSHCP Conservation Area.  As such, the project will not be subject to 
certain requirements outlined in the Guidelines Pertaining to the Urban/Wildlands Interface 
(Section 6.1.3 of the MSHCP) including those for the treatment and management of edge factors 
including night lighting, noise, barriers for public access and predators, and grading/land 
development limits.  However, runoff from the site has the potential to indirectly affect MSHCP 
Conservation Areas downstream through the quantity and quality of water discharged from the 
site, in addition to the transport of plant seeds.  Therefore compliance with the drainage, toxics, 
and invasive requirements outlined in Section 6.1.3 of the MSHCP would be required.  A 
Condition of Approval (COA BIO-3) is proposed in section 7.2.5 Measures to Mitigate 
Potentially Significant Impacts to the MSHCP of this BRA, which requires the project to comply 
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with all provisions of the MSHCP prior to issuance of a grading permit.  Compliance with COA 
BIO-3 would reduce impacts to a less than significant level. 

Project compliance with the MSHCP pertaining to Burrowing Owl, Riparian/Riverine, and 
Urban/Wildlands Interface requirements for drainage, toxics and invasives are summarized 
below: 

• The study area is within the Burrowing Owl Survey Area of the MSHCP.  Focused burrowing 
owl surveys were conducted within all portions of the study area that support potentially 
suitable habitat for this species.  No burrowing owls were observed on the study area.  
However, due to the presence of potentially suitable habitat, a 30-day pre-construction survey 
for burrowing owl is required pursuant to the MSHCP.  If burrowing owls are found within 
the study area during the 30-day pre-construction survey, impacts to this species would be 
potentially significant.  The Condition of Approval (COA BIO-1) and mitigation measure 
(MM BIO-2) prescribed in section 7.2.1 below would reduce this impact to a less than 
significant level and ensure consistency with the MSHCP. 

• Drainage A and Drainage Complex B on the study area meet the definition of Riverine Areas 
pursuant to the MSHCP.  The project will result in permanent impacts to 0.078 acre of 
Riverine Areas, including 0.046 acre within the on-site portion of Drainage A, 0.013 acre in 
the off-site portion of Drainage A, and 0.018 acre within Drainage Complex B.  The 
permanent impacts are equivalent to approximately 47 percent of the total 0.165 acre of 
Riverine Areas within the project study areas.  The proposed Riverine Areas impacts are 
summarized in Table 7. 

• The biological function and value of the on- and off-site Riverine Areas within Drainage A 
and Drainage Complex B include the transport of water, which is restricted based on the 
ephemeral flows of the drainage and limited watershed.  The function and value of the 
drainages are also limited since they support only small patches of upland and/or ruderal 
vegetation and are primarily unvegetated.  Other types of aquatic features that could provide 
suitable habitat for Riparian/Riverine species, such as fairy shrimp, are not present within the 
study area (i.e. vernal pools, swales, vernal pool-like ephemeral ponds, seasonal ponds, stock 
ponds, or other human-modified depressions such as tire ruts, etc.). 

• Impacts to Riverine Areas would be potentially significant based on requirements of the 
MSHCP.  According to section 6.1.2 of the MSHCP, if an avoidance alternative is not 
feasible a Determination of Biologically Equivalent or Superior Preservation (DBESP) shall 
be made by the Project applicant to ensure the replacement of any lost functions and values of 
habitat as it relates to MSHCP Covered Species.  The condition of approval prescribed in 
section 7.2.3 below pertaining to jurisdictional drainages ensures consistency with the 
MSHCP.  The DBESP would be submitted to the City and reviewed and approved by the City 
and the Wildlife Agencies. 

• The project has the potential to affect the quantity and quality of water in downstream 
MSHCP Conservation Areas or Riverine areas via Drainage A and Drainage Complex B 
through runoff generated by the development and transport of invasive, non-native plants 
species from project landscaping.  Since the project will be required to comply with flood and 
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water quality standards,
12

 no indirect effects from the quantity and quality of run-off will 
occur to downstream areas.  In addition, no invasive, non-native plant species listed in Tables 
6-2 of the MSHCP, Plants That Should Be Avoided Adjacent To The MSHCP Conservation 
Area, will be utilized in the landscape plans.  These measures will avoid impacts to water 
quality and the dispersal of invasive plant seeds in the watershed and are outlined in the 
Condition of Approval recommended in section 7.2.5 below.   

                                                      
12  The project will be required to prepare a Water Quality Management Plan and Storm Water Pollution Prevention 

Plan consistent with Regional Water Quality Control Board and County requirements that will outline measures 
such as Best Management Practices (BMPS) to address water quantity and quality, and to address any potential 
flooding. 
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7.0  MITIGATION MEASURES AND 
CONDITIONS OF APPROVAL  
 

7.1 Approach 
Mitigation measures are recommended for those impacts determined to be significant to special-
status biological resources (identified in italics in section 7.2 below).  Mitigation measures for 
impacts considered to be “significant” were developed in an effort to reduce such impacts to a 
level of “insignificance,” while at the same time allowing an opportunity to realize development 
goals under the proposed project.  As stated in CEQA Guidelines Section 15370 mitigation 
includes: 

1. Avoiding the impact altogether by not taking a certain action or parts of an action. 

2. Minimizing impacts by limiting the degree or magnitude of the action and its implementation. 

3. Rectifying the impact by repairing, rehabilitating, or restoring the impacted environment. 

4. Reducing or eliminating the impact over time by preservation and maintenance operations 
during the life of the action. 

5. Compensating for the impact by replacing or providing substitute resources or environments. 

Where compliance with existing regulations and the issuance of permits by regulatory agencies 
would reduce impacts to a less than significant level, those measures are proposed as conditions 
of approval (identified in non-italics in section 7.2 below). 

7.2 Mitigation Measures and Conditions of Approval 
for Significant Impacts 
The following recommended mitigation measures (MM) and conditions of approval (COA) are 
intended to address potentially significant impacts from the proposed development Project. 

7.2.1  Measures to Mitigate Potentially Significant Impacts to 
Special-Status Plant Species 

MM BIO-1 Due to the presence of suitable habitat within the proposed off-site 
manufactured slope area located directly east of the project boundary, a spring focused 
plant survey to determine the presence/absence of Parry’s spineflower and white-bracted 
spineflower is required to be conducted during the appropriate blooming periods of the two 
species (between April and June) prior to ground disturbance.  If individuals are found, 
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significant impacts would occur as a result of implementation of the project unless 
mitigation is implemented to reduce impacts to less than significant.  Mitigation includes 
seed collection of individuals that would be significantly impacted by the project at the end 
of the growing season and prior to ground disturbance.  Collected seeds will be planted 
within an appropriate on-site or off-site mitigation area, which will be conserved as open 
space in perpetuity.  Mitigation for significant impacts to Parry’s spineflower and white-
bracted spineflower will be implemented in consultation with the City of Moreno Valley 
and CDFW. 

7.2.2  Measures to Mitigate Potentially Significant Impacts to 
Special-Status Wildlife Species 

COA BIO-1  Due to the presence of suitable habitat and in compliance with the MSHCP, a 
pre-construction survey for burrowing owl is required within 30 days prior to ground 
disturbance to determine the presence of burrowing owls and avoid potential direct take of 
burrowing owls if present. 

MM BIO-2 If burrowing owls are determined present during the 30-day pre-construction 
survey, occupied burrows shall be avoided to the greatest extent feasible, following the 
guidelines in the Staff Report on Burrowing Owl Mitigation published by Department of 
Fish and Wildlife (CDFW, 2012) including, but not limited to, conducting pre-construction 
surveys, avoiding occupied burrows during the nesting and non-breeding seasons, 
implementing a worker awareness program, biological monitoring, establishing avoidance 
buffers, and flagging burrows for avoidance with visible markers.  If occupied burrows 
cannot be avoided, acceptable methods may be used to exclude burrowing owl either 
temporarily or permanently, pursuant to a Burrowing Owl Exclusion Plan that shall be 
prepared and approved by the County of Riverside Environmental Programs Department 
(EPD), in coordination with the CDFW.  The Burrowing Owl Exclusion Plan shall be 
prepared in accordance with the guidelines in the Staff Report on Burrowing Owl 
Mitigation and the MSHCP. 

In accordance with the MSHCP, take of active nests will be avoided.  Passive relocation 
(i.e., the scoping of the burrows by a burrowing owl biologist and collapsing burrows free 
of young) will occur when owls are present outside the nesting season.  The EPD may 
require translocation sites for the burrowing owl to be created in the MSHCP reserve for 
the establishment of new colonies pursuant to MSHCP objectives for the species.  
Translocation sites, if required, will be identified in consultation with EPD and/or CDFW 
taking into consideration unoccupied habitat areas, presence of burrowing mammals, 
existing colonies, and effects to other MSHCP Covered Species.   

7.2.3  Measures to Mitigate Potentially Significant Impacts to 
Jurisdictional Features 

COA BIO-2 Prior to the issuance of any grading permit for permanent impacts in the areas 
designated as jurisdictional features, the project applicant shall obtain regulatory permits 
from the USACE, RWQCB, and CDFW.  The following shall be incorporated into the 
permitting, subject to approval by the regulatory agencies: 

1. On-site or off-site creation, restoration and/or enhancement of USACE/RWQCB 
jurisdictional “waters of the U.S.” within the San Jacinto watershed at a ratio no less 
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than 1:1 or within an adjacent watershed at a ratio no less than 2:1 for permanent 
impacts, and for any temporary impacts to restore the impact area to pre-project 
conditions (i.e. pre-project contours).  Off-site mitigation may occur on land acquired 
for the purpose of in-perpetuity preservation as approved by the resource agencies, or 
through the purchase of mitigation credits at a resource agency-approved off-site 
mitigation bank or in-lieu fee program. 

2. On-site or off-site creation, restoration, and/or enhancement of CDFW jurisdictional 
streambed within the San Jacinto watershed at a ratio no less than 1:1 or within an 
adjacent watershed at a ratio no less than 2:1 for permanent impacts, and for any 
temporary impacts to restore the impact area to pre-project conditions (i.e. pre-project 
contours).  Off-site mitigation may occur on land acquired for the purpose of in-
perpetuity preservation as approved by the resource agencies, or through the purchase 
of mitigation credits at a resource agency-approved off-site mitigation bank or in-lieu 
fee program. 

Purchase of any mitigation credits through an agency-approved mitigation bank or in-lieu 
fee program should occur prior to any impacts to jurisdictional drainages.  Any mitigation 
proposed on land acquired for the purpose of in-perpetuity mitigation that is not part of an 
agency-approved mitigation bank or in-lieu fee program shall include the creation, 
restoration, and/or enhancement of similar streambed habitat pursuant to a resource agency-
approved Habitat Mitigation and Monitoring Plan (HMMP).  The HMMP shall be prepared 
prior to any impacts to jurisdictional features, and shall provide details as to the 
implementation of the mitigation, maintenance, and future monitoring of mitigation areas.  
The goal of the mitigation shall be to create, restore, and/or enhance similar habitat with 
equal or greater function and value than the impacted habitat.   

7.2.4  Measures to Mitigate Potentially Significant Impacts to 
Migratory or Nesting Birds 

MM BIO-3 Prior to the issuance of any grading permit that would remove potentially 
suitable nesting habitat for  raptors or songbirds, the project applicant shall demonstrate to 
the satisfaction of the City of Moreno Valley that either of the following have been or will 
be accomplished: 

1. Vegetation removal activities shall be scheduled outside the nesting season 
(September 1 to February 14 for songbirds; September 1 to January 14 for raptors) to 
avoid potential impacts to nesting birds. 

2. Any construction activities that occur during the nesting season (February 15 to 
August 31 for songbirds; January 15 to August 31 for raptors) will require that all 
suitable habitat be thoroughly surveyed for the presence of nesting birds by a 
qualified biologist before commencement of clearing.  If any active nests are detected 
a buffer of 300 feet (500 feet for raptors) around the nest adjacent to construction will 
be delineated, flagged, and avoided until the nesting cycle is complete.  The buffer 
may be modified and/or other recommendations proposed as determined appropriate 
by the biological monitor to minimize impacts. 
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7.2.5  Measures to Mitigate Potentially Significant Impacts to 
the MSHCP 

COA BIO-3 Prior to the issuance of any grading permit the project applicant shall comply 
with all of the provisions of the MSHCP, including payment of the MSHCP Local 
Development Mitigation Fee, compliance with Section 6.1.2 of the MSHCP pertaining to 
Riparian/Riverine Areas, implementation of drainage, toxics and non-native species 
guidelines pertaining to the Urban/Wildlands Interface in Section 6.1.4 of the MSHCP, and 
compliance with Section 6.3.2 of the MSHCP pertaining to Burrowing Owl Survey Area 
requirements.  Compliance with Section 6.1.2 of the MSHCP will require preparation of a 
Determination of Biologically Equivalent or Superior Preservation (DBESP) analysis 
outlining the impacts and proposed compensatory mitigation for impacts to the 
Riparian/Riverine Areas for submittal and approval by the City of Moreno Valley and the 
wildlife agencies (CDFW and USFWS). 
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8.0  IMPACTS AFTER MITIGATION 
 

8.1 Level of Significance after Mitigation 
The proposed project, inclusive of mitigation measures and conditions of approval, would have 
less than significant impacts to special-status species, jurisdictional features, and migratory and/or 
nesting birds, in addition to providing MSHCP consistency. 

8.2 Cumulative Impacts 
Cumulative impacts are defined as the direct and indirect effects of a proposed project which, 
when considered alone, would not be deemed a substantial impact, but when considered in 
addition to the impacts of related projects in the area, would be considered significant.  “Related 
projects” refers to past, present, and reasonably foreseeable probable future projects, which would 
have similar impacts to the proposed Project.  CEQA deems a cumulative impact analysis to be 
adequate if a list of “related projects” is included in the EIR or the proposed project is consistent 
with an adopted general, specific, master, or comparable programmatic plan [Section 
15130(b)(1)(B)].  CEQA also states that no further cumulative impact analysis is necessary for 
impacts of a proposed project consistent with an adopted general, specific, master, or comparable 
programmatic plan [Section 15130(d)]. 

The MSHCP identifies areas for long-term conservation and management.  As such, cumulative 
impacts of proposed projects within authorized take lands are minimized through the conservation 
of land.  Cumulative impacts to the biological resources listed below for the study area are 
considered to be less than significant based on compliance with the Western Riverside County 
MSHCP, and regulations for jurisdictional waters.  This includes implementation of the 
mitigation measures and conditions of approval outlined above in section 6.0, Project Related 
Impacts and 7.0, Mitigation Measures and Conditions of Approval.  Since the study area was 
determined not to function as a regional wildlife movement corridor, this biological resource is 
not included below. 

• Special-status plant species (Parry’s spineflower and white-bracted spineflower); 

• Burrowing owl; 

• Migratory and/or nesting birds; and 

• Drainage features (including USACE, RWQCB and CDFW jurisdictional features and 
MSHCP Riparian/Riverine areas). 
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The proposed mitigation would result in a minimum no-net-loss of the biological function and 
value of these resources, and the conditions of approval would ensure compliance with existing 
regulations (such as the Western Riverside County MSHCP) and regulations for jurisdictional 
drainages.  Therefore, with the proposed mitigation and conditions of approval, impacts would 
not be considered cumulatively significant.  A summary is provided below. 

Special-Status Plant Species: Mitigation is proposed and includes a spring focused survey prior to 
ground disturbance to determine the presence/absence of Parry’s spineflower and white-bracted 
spineflower within the off-site eastern manufactured slope area.  If either or both of these species 
are observed, collection of seed and planting within an on-site or off-site mitigation site is 
required.  The mitigation site is required to be preserved as open space in perpetuity.  With this 
mitigation measure, any impacts to Parry’s spineflower and white-bracted spineflower would not 
be considered cumulatively significant.   

Special-Status Wildlife Species: Mitigation is proposed if burrowing owls are observed on the 
study area in the future, which would avoid direct impacts in compliance with the Western 
Riverside County MSHCP.  Mitigation is also proposed to avoid direct impacts to raptors and 
migratory bird species through compliance with the MBTA.  With these mitigation measures, any 
impacts would not be considered cumulatively significant.   

Jurisdictional Drainages: Impacts to jurisdictional features would be subject to permitting with 
the regulatory agencies, including USACE, RWQCB and/or CDFW, including compensatory 
mitigation.  With the proposed compliance of existing regulations through the permitting process, 
impacts would not be considered cumulatively significant. 

Riparian/Riverine Areas: Impacts to MSHCP Riparian/Riverine areas would be subject to 
approval of a DBESP by the City of Moreno Valley and Wildlife Agencies, as required in Section 
6.1.2 of the Western Riverside County MSHCP.  With the approval and implementation of the 
DBESP impacts would not be considered cumulatively significant.  Mitigation is proposed as 
compensation for impacts to jurisdictional drainages through the regulatory process as described 
above.
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APPENDIX A - FLORAL AND FAUNAL 
COMPENDIUM 

* non-native 
Ironwood Village Project A-1 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

 

ANGIOSPERMS (DICOTYLEDONS) 
SCIENTIFIC NAME COMMON NAME  

Adoxaceae Muskroot Family 

 Sambucus nigra ssp. caerulea blue elderberry 

Anacardiaceae Sumac or Cashew Family 
 
 

Rhus ovata sugar sumac 

Asteraceae Sunflower Family 

 Ambrosia acanthicarpa flatspine bur ragweed 

 Artemisia californica California sagebrush 

 
 

Artemisia douglasiana mugwort 

 Baccharis salicifolia mule fat 

 Brickellia desertorum desert brickellbush 

* Centaurea melitensis tocalote 

 Corethrogyne filaginifolia common sandaster 

 Deinandra fasciculata fascicled tarplant 

 Encelia farinosa brittlebush 

 Ericameria pinifolia pinebush 

 Erigeron canadensis  horseweed 

* Helianthus annuus common sunflower 

 
 

Heterotheca grandiflora  telegraphweed 

* Lactuca serriola  prickly lettuce 

* Oncosiphon piluliferum stinknet 

 Pseudognaphalium bicolor bicolored cudweed 

* Salsola tragus prickly Russian thistle 

 Stephanomeria virgata  rod wirelettuce 

Boraginaceae Borage Family 

 Amsinckia intermedia common fiddleneck 

 Phacelia cicutaria caterpillar phacelia 

Brassicaceae Mustard Family 

* Hirschfeldia incana short pod mustard 

* Raphanus raphanistrum  wild radish 

* Sisymbrium irio London rocket 

 Sisymbrium sp. mustard 
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Appendix A - Floral and Faunal Compendium 

* non-native 
Ironwood Village Project A-2 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

ANGIOSPERMS (DICOTYLEDONS) 
SCIENTIFIC NAME COMMON NAME  

Cactaceae Cactus Family 

 Cylindropuntia californica var. parkeri cane cholla 

 Opuntia littoralis coast prickly pear 

Chenopodiaceae Goosefoot Family 

* Chenopodium murale nettle-leaved goosefoot 

Convolvulaceae Morning-Glory Family 

* 

 

Convolvulus arvensis field bindweed 

Cucurbitaceae Gourd Family 

 Cucurbita palmata  coyote gourd 

 Marah macrocarpa wild cucumber 

Cuscutaceae Dodder Family 

 Cuscuta sp.  dodder 

Euphorbiaceae Spurge Family 

 Croton setigerus dove weed 

 Euphorbia albomarginata rattlesnake weed 

Fabaceae Legume Family 

 Acmispon americanus Spanish lotus 

 Acmispon glaber var. glaber deerweed 

Geraniaceae Geranium Family 

* Erodium botrys longbeak stork’s bill 

* Erodium cicutarium red-stemmed filaree 

Lamiaceae Mint Family 

* Marrubium vulgare horehound 

 Salvia apiana white sage 

 
 

Salvia columbariae chia 

 Salvia mellifera black sage 

 Trichostema lanceolatum  vinegarweed 

Malvaceae Mallow Family 

* Malva parviflora cheeseweed 

Myrtaceae Myrtle Family 

* Eucalyptus camaldulensis red gum 

* Eucalyptus citriodora lemon scented gum 

Nyctaginaceae Four O’Clock Family 

 Mirabilis laevis  wishbone bush 

1.ac

Packet Pg. 1026

A
tt

ac
h

m
en

t:
 B

io
lo

g
ic

al
 R

es
o

u
rc

es
 A

ss
es

sm
en

t 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Appendix A - Floral and Faunal Compendium 

* non-native 
Ironwood Village Project A-3 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

ANGIOSPERMS (DICOTYLEDONS) 
SCIENTIFIC NAME COMMON NAME  

Polygonaceae Buckwheat Family 

 Eriogonum fasciculatum California buckwheat 

 Salix gooddingii black willow 

Scrophulariaceae Figwort Family 

 Antirrhinum nuttallianum Nuttall's snapdragon 

 Scrophularia californica California figwort 

Solanaceae Nightshade Family 

 Datura wrightii  jimsonweed 

* Nicotiana glauca tree tobacco 

 Solanum douglasii Douglas’ nightshade 

 Solanum xanti purple nightshade 

Zygophyllaceae Caltrop Family 

* Tribulus terrestris puncturevine 

 
 

ANGIOSPERMS (MONOCOTYLEDONS) 
SCIENTIFIC NAME COMMON NAME  

Arecaceae Palm Family 

* Washingtonia robusta Mexican fan palm 

Liliaceae Lily Family 

 Chlorogalum pomeridianum soap plant 

Poaceae Grass Family 

* Arundo donax giant reed 

* Avena fatua wild oat 

* Bromus diandrus ripgut grass 

* Bromus madritensis ssp. rubens foxtail chess 

*  Festuca perennis Italian ryegrass 

* Hordeum vulgare barley 

* Lamarckia aurea goldentop 

* Polypogon monspeliensis annual beard grass 

* Schismus barbatus Mediterranean schismus 
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Appendix A - Floral and Faunal Compendium 

* non-native 
Ironwood Village Project A-4 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

 

REPTILES 

SCIENTIFIC NAME COMMON NAME  

Colubridae Colubrid Snakes 

 Coluber flagellum coachwhip 

Phrynosomatidae Zebratail, Earless, Horned, Spiny, Fringe-Toed Lizards 

 Sceloporus occidentalis western fence lizard 

 

BIRDS 
SCIENTIFIC NAME COMMON NAME  

Cathartidae New World Vultures 

 Cathartes aura turkey vulture 

Accipitridae Hawks 

 Accipiter cooperii Cooper's hawk 

 Buteo jamaicensis red-tailed hawk 

Falconidae Falcons 

 Falco sparverius American kestrel 

Charadriidae Plovers 

 Charadrius vociferus killdeer 

Columbidae Pigeons and Doves 

* Columba livia rock pigeon 

 Zenaida macroura mourning dove 

Apodidae Swifts 

 Aeronautes saxatalis white-throated swift 

Trochilidae Hummingbirds 

 Archilochus alexandri black-chinned hummingbird 

 Calypte anna Anna's hummingbird 

Picidae Woodpeckers 

 Picoides nuttallii Nuttall's woodpecker 

Tyrannidae Tyrant Flycatchers 

 Sayornis nigricans black phoebe 

 Sayornis saya Say's phoebe 

 Tyrannus verticalis western kingbird 

 Tyrannus vociferans Cassin's kingbird 

Laniidae Shrikes 

 Lanius ludovicianus loggerhead shrike 
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Appendix A - Floral and Faunal Compendium 

* non-native 
Ironwood Village Project A-5 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

BIRDS 
SCIENTIFIC NAME COMMON NAME  

Corvidae Jays and Crows 

 Corvus brachyrhynchos American crow 

Alaudidae Larks 

 Eremophila alpestris horned lark 

Hirundinidae Swallows 

 Petrochelidon pyrrhonota cliff swallow 

 Hirundo rustica barn swallow 

 Stelgidopteryx serripennis northern rough-winged swallow 

Aegithalidae Bushtits 

 Psaltriparus minimus bushtit 

Polioptilidae Gnatcatchers 

 Polioptila californica 
californica 

coastal California gnatcatcher 

Sturnidae Starlings 

* Sturnus vulgaris European starling 

Emberizidae Emberizine Sparrows and Allies 

 Melozone crissalis California towhee 

Icteridae Blackbirds 

 Agelaius phoeniceus red-winged blackbird 

Fringillidae Finches 

 Haemorhous mexicanus house finch 

 Spinus psaltria lesser goldfinch 

 Spinus tristis American goldfinch 

Passeridae Old World Sparrows 

* Passer domesticus house sparrow 

 
 

MAMMALS 
SCIENTIFIC NAME COMMON NAME  

 Sylvilagus audubonii sanctidiegi Audubon’s cottontail 
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APPENDIX B:  SPECIAL-STATUS PLANT SPECIES 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-1 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

BRYOPHYTES 
Bryaceae Moss Family        
Tortula californica California screw 

moss 
N/A NONE NONE 1B.2 NONE Sandy soil. Chenopod scrub, 

Valley and foothill grassland. 

10-1460 meters. 

ABSENT 

ANGIOSPERMS (DICOTS) 

Asteraceae Sunflower 
Family 

       

Ambrosia pumila 

 

San Diego 
ambrosia 

 

Apr.-Oct. FE NONE 1B.1 MSHCP(b) Chaparral, coastal scrub, 
valley and foothill grassland, 
vernal pools; often in 
disturbed areas; sometimes 
alkaline sandy loam or clay 
soils. 
20-415 meters. 

NONE 

Artemisia palmeri San Diego 
sagewort 

 

May-Sep. NONE NONE 4.2 MSHCP Coastal scrub, chaparral, 
riparian forest, riparian 
woodland, riparian scrub; 
found in sandy soils within 
drainages and riparian areas. 
15-915 meters. 

NONE 

Centromadia pungens ssp. 
laevis 

smooth tarplant Apr.-Sep. NONE NONE 1B.1 MSHCP(d) Chenopod scrub, meadows 
and seeps, playas, riparian 
woodland, valley and foothill 
grassland; alkaline. 
0-640 meters. 

ABSENT 

Deinandra paniculata paniculate 
tarplant 

Apr.-Nov. NONE NONE 4.2 NONE Generally vernally mesic; 
coastal scrub; valley and 
foothill grassland; vernal 
pools 
25-940 meters. 

NONE 

Helianthus nuttallii ssp. 
parishii 

Los Angeles 
sunflower 

Aug.-Oct. NONE NONE 1A NONE Freshwater marsh, salt 
marsh. 
10-1675 meters. 

NONE 

Lasthenia glabrata ssp. 
coulteri 

Coulter’s 
goldfields 

Feb.-Jun. NONE NONE 1B.1 MSHCP(d) Marshes and swamps 
(coastal salt), playas, vernal 
pools. 
1-1220 meters.  

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-2 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Senecio astephanus 

 

San Gabriel 
ragwort 

May-Jul. NONE NONE 4.3 NONE Chaparral, coastal bluff 
scrub; rocky slopes. 

400-1500 meters. 

NONE 

Symphyotrichum defoliatum San Bernardino 
aster 

Jul.-Nov. NONE NONE 1B.2 NONE Cismontane woodland; 
coastal scrub; lower montane 
coniferous forest; meadows 
and seeps; marshes and 
swamps; valley and foothill 
grassland (vernally mesic); 
near ditches, streams and 
springs. 
2-2040 meters.  
 

ABSENT 

Trichocoronis wrightii var. 
wrightii 

Wright’s 
trichocoronis 

May-Sep. NONE NONE 2B.1 
 

MSHCP(b) Meadows and seeps, 
marshes and swamps, 
riparian scrub, vernal. 
5-435 meters. 
 

NONE 

Aspleniaceae Spleenwort 
Family 

       

Asplenium vespertinum western 
spleenwort 

Mar.-Jun. NONE NONE 4.2 NONE Sandy soils in low-gradient 
washes, alluvial terraces, 
and canyon bottoms, along 
gravelly wash margins, or on 
coarse soils on steep, 
generally north-facing slopes 
in alluvial scrub, cismontane 
(e.g., chamise) chaparral, 
coastal sage scrub, oak 
woodland, and/or riparian 
scrub or woodland.  
274 - 825 meters. 
 

NONE 

Berberidaeeae Barberry Family        
Berberis nevinii Nevin’s barberry Mar.-Jun. FE SE 1B.1 MSHCP(d) Sandy soils in low-gradient 

washes, alluvial terraces, 
and canyon bottoms, along 
gravelly wash margins, or on 
coarse soils on steep, 
generally north-facing slopes 
in alluvial scrub, cismontane 
(e.g., chamise) chaparral, 
coastal sage scrub, oak 
woodland, and/or riparian 

ABSENT 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-3 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

scrub or woodland. 
274 - 825 meters. 

Nasturtium gambelii Gambel’s water 
cress 

Apr.-Oct. FE ST 1B.1 NONE Marshes or swamps. 
5-330 meters. 

NONE 

Boraginaceae Borage Family        
Harpagonella palmeri Palmer's 

grapplinghook 
 

Mar.-May NONE  NONE 4.2 MSHCP Chaparral, coastal scrub, 
valley and foothill grassland; 
open grassy areas within 
shrubland; clay soils. 
20-955 meters. 

NONE 

Brassicaceae Mustard Family        

Caulanthus simulans Payson’s jewel-
flower 

Feb.-Jun. NONE NONE 4.2 
 

MSHCP Chaparral, coastal scrub; 
sandy, granitic soils. 
90-2200 meters. 

 

Lepidium virginicum var. 
robinsonii 

 

Robinson's 
pepper-grass 
 

Jan.-Jul. NONE NONE 4.3 NONE Chaparral, coastal scrub; 
shrubland; dry soils. 
1-885 meters. 

NONE 

Cactaceae Cactus Family        

Opuntia basilaris var. 
brachyclada 

 

short-joint 
beavertail 

Apr.-Jun. NONE NONE 1B.2 NONE Chaparral, Joshua tree 
woodland, Mojavean desert 
scrub, pinyon-juniper 
woodland, riparian woodland; 
sandy or granitic soils. 
425-1800 meters. 

NONE 

Caryophyllaceae Pink Family        

Arenaria paludicola marsh sandwort May-Aug. FE SE 1B.1 NONE Marshes and swamps 
(freshwater); grows through 
dense areas of Typha, 
Juncus, and Scirpus; found 
in sandy soils.  
3-170 meters. 

NONE 

Chenopodiaceae Saltbush Family        

Atriplex coronata var. 
notatior 

San Jacinto 
Valley crownscale 

Apr.-Aug. FE NONE 1B.1 
 

MSHCP(d) Alkaline flats, playas, valley 
and foothill grassland, vernal 
pools. 
139-500 meters. 

NONE 

Atriplex pacifica South Coast 
saltscale 

Mar.-Oct. NONE NONE 1B.2 NONE Coastal bluff scrub, Coastal 
dunes, Coastal scrub, 
Playas. 
0-140 meters. 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-4 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Atriplex parishii Parish’s 
brittlescale 

Jun.-Oct. NONE NONE 1B.1  MSHCP(d) Shadscale scrub, alkali 
sinks, freshwater wetlands, 
wetland-riparian; playas, 
vernal pools. 
25-1900 meters. 

NONE 

Atriplex serenana var. 
davidsonii 

Davidson’s 
saltscale 

Apr.-Oct. NONE NONE 1B.2  MSHCP(d) Coastal sage scrub, wetland-
riparian; coastal. 
10-200 meters 
 

NONE 

Convolvulaceae Morning-glory 
Family 

       

Convolvulus simulans small-flowered 
morning-glory 

Mar.-Jul. NONE NONE 4.2 MSHCP(e) Clay soils, serpentinite 
seeps; openings in 
chaparral; coastal sage 
scrub; valley and foothill 
grassland. 
30-700 meters. 
 

NONE 

Cuscuta obtusiflora var. 
glandulosa 

Peruvian dodder Jul.-Oct. NONE NONE 2B.2 NONE Marshes and swamps 
(freshwater). 
15-280 meters. 
 

NONE 

Fabaceae Pea Family        

Astragalus hornii var. hornii Horn's milk-vetch May-Oct. NONE NONE 1B.1 MSHCP Meadows and seeps, playas, 
lake margins; alkali soils. 
60-850 meters. 

NONE 

Astragalus pachypus var. 
jaegeri 

Jaeger's bush 
milk-vetch 

Dec.-Jun. NONE NONE 1B.1 MSHCP Coastal scrub, chaparral, 
valley and foothill grassland, 
cismontane woodland; dry 
habitats, such as ridges, 
valleys, and sandy slopes, 
typically within grasslands 
and oak chaparral. 
365-915 meters. 

ABSENT 

Rupertia rigida Parish’s rupertia Jun.-Aug. NONE NONE 4.3 NONE Chaparral, lower montane 
coniferous forest, 
cismontane woodland, 
meadows and seeps, pebble 
plain, valley and foothill 
grassland. 
700-2500 meters 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-5 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Geraniaceae Geranium 
Family 

       

California macrophylla round-leaved 
filaree 

 

Mar.-May NONE NONE 1B.1 MSHCP(d) Cismontane woodland, valley 
and foothill grassland; clay. 
15-1200 meters.  
 

ABSENT 

Grossulariaceae Gooseberry 
Family 

       

Ribes divaricatum var. 
parishii 

Parish's 
gooseberry 

Feb.-Apr. NONE NONE 1A NONE Riparian woodland. 
65-300 meters. 
 

NONE 

Hydrophyllaceae Waterleaf Family        

Nama stenocarpa mud nama Jan.-Jul. NONE NONE 2.B2  
 

MSHCP(d) 
 

Marches and swamps (lake 
margins, riverbanks). 
5-500 meters. 
 

NONE 

Juglandaceae Walnut Family        

Juglans californica 

 

California black 
walnut 

 

Mar.-Jun. NONE NONE 4.2 MSHCP Chaparral, coastal scrub, 
cismontane woodland, 
slopes, canyons, alluvial 
habitats. 
50-900 meters. 

NONE 

Juglandaceae Walnut Family        
Lepechinia cardiophylla heart-leaved 

pitcher sage 
Apr.-Jul. NONE NONE 1B.2 MSHCP(d) Closed-cone coniferous 

forest, chaparral, cismontane 
woodland.   
520-1370 meters. 

NONE 

Monardella macrantha ssp. 
hallii 

Hall's monardella Jun.-Oct. NONE NONE 1B.3 
 

MSHCP Broadleafed upland forest, 
chaparral, cismontane 
woodland, lower montane 
coniferous forest, valley and 
foothill grassland. 
730-2195 meters. 

NONE 

Monardella pringlei Pringle’s 
monardella 

May-Jun. NONE NONE 1A NONE Coastal scrub; sandy soils. 
300-400 meters. 

NONE 

Juncaceae Rush Family        

Juncus duranii 

 

Duran’s rush Jul.-Aug. NONE NONE 4.3 NONE Meadows, lower and upper 
montane coniferous forest; 
wet areas. 
1770-2805 meters. 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-6 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Malvaceae Stick-leaf Family        

Malacothamnus parishii 

 

Parish’s bush-
mallow 

Jun.-Jul. NONE NONE 1A NONE Chaparral, coastal sage 
scrub; in washes. 
305-455 meters. 

NONE 

Sidalcea hickmanii ssp. 
parishii 

Parish's 
checkerbloom 

Jun.-Aug. NONE SR 1B.2 NONE Chaparral, cismontane 
woodland, lower montane 
coniferous forest; typically 
found in burned or cleared 
areas on dry, rocky hillsides 
and along edges of fire 
roads. 
1000-2500 meters. 

NONE 

Sidalcea neomexicana 

 

salt spring 
checkerbloom 

 

Mar.-Jun. NONE NONE 2B.2 NONE Chaparral, coastal scrub, 
lower montane coniferous 
forest, Mojavean desert 
scrub, playas/alkaline, mesic. 
15-1530 meters. 

ABSENT 

 

Nyctaginaceae Four O’Clock 
Family 

       

Abronia villosa var. aurita chaparral sand-
verbena 

Jan.-Sep. NONE NONE 1B.1 NONE Chaparral, coastal scrub, 
desert dunes; sandy. 
75-1600 meters.  

ABSENT 

Orobanchaceae Broom-rape 
Family 

       

Chloropyron maritimum ssp. 
maritimum 

 

salt marsh bird's-
beak 

 

May-Oct. FE SE 1B.2 NONE Coastal salt marsh, coastal 
dunes; limited to the higher 
zones of the salt marsh 
habitat 
0-30 meters. 

NONE 

Papaveraceae Poppy Family        
Romneya coulteri Coulter’s matilija 

poppy 
Mar.-Jul. NONE NONE 4.2 

 
MSHCP(e) Dry washes and canyons in 

sage scrub and chaparral. 
20-1200 meters. 

NONE 

Polemoniaceae 
 

Phlox Family        

Eriastrum densifolium ssp. 
sanctorum 

Santa Ana River 
woollystar 

Apr.-Sep. FE SE 1B.1 MSHCP Chaparral, coastal scrub 
(alluvial fan); sandy or 
gravelly soils. 
91-610 meters. 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-7 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Navarretia fossalis spreading 
navarretia 

Apr.-Jun. FT NONE 1B.1 
 

MSHCP(b) Coastal sage scrub, wetland-
riparian; occurs almost 
always under natural 
conditions in wetlands. 
30-655 meters. 

NONE 

Polygonaceae Buckwheat 
Family 

       

Chorizanthe leptotheca Peninsular 
spineflower 

 

May-Aug. NONE NONE 4.2 MSHCP(e) Chaparral, coastal scrub, 
lower montane coniferous 
forest; granitic soils and 
alluvial fans. 
300-1900 meters. 

NONE 

Chorizanthe parryi var. 
parryi 

Parry’s 
spineflower 

Apr.-Jun. NONE NONE 1B.1 MSHCP(e) Chaparral, cismontane 
woodland, coastal scrub, 
valley and foothill grassland; 
sandy or rocky, openings. 
275-1220 meters.  

ABSENT 

However, there is a 
potential for this 
species to occur 
within the off-site 
manufactured slope 
area east of the 
project boundary. 

Chorizanthe polygonoides 
var. longispina 

long-spined 
spineflower 

Apr.-Jul. NONE NONE 1B.2 MSHCP Chaparral, coastal scrub, 
meadow and seep, valley 
and foothill grassland, vernal 
pools; ultramafic, often clay.  
30-1530 meters. 

ABSENT 

Chorizanthe xanti var. 
leucotheca 

 

white-bracted 
spineflower 

 

Apr.-June NONE NONE 1B.2 NONE Coastal scrub(alluvial fans), 
Mojavean desert scrub, 
pinyon and juniper woodland; 
sandy or gravelly soils. 
300-1200 meters. 

ABSENT 

However, there is a 
potential for this 
species to occur 
within the off-site 
manufactured slope 
area east of the 
project boundary. 

Dodecahema leptoceras slender-horned 
spineflower 

Apr.-Jun. FE SE 1B.1 MSHCP(b) Chaparral, cismontane 
woodland, coastal scrub 
(alluvial fan); sandy. 
200-760 meters. 

NONE 

Ranunculaceae Buttercup 
Family 

            

Myosurus minimus ssp. 
apus 

little mousetail Mar.-Jun. NONE NONE 3.1 
 

MSHCP(d) Associated with vernal pools 
and inundated grassland 
habitats. 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-8 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Rosaceae Rose Family        

Horkelia cuneata var. 
puberula 

mesa horkelia  Feb.-Sep. NONE NONE 1B.1 NONE Chaparral (maritime), 
cismontane woodland, 
coastal scrub; sandy or 
gravelly soils. 
70-810 meters.  

ABSENT 

Rubiaceae Coffee Family        

Galium californicum ssp. 
primum 
 

Alvin Meadow 
bedstraw 
 

May-Jul. NONE NONE 1B.2 MSHCP(f) Chaparral, Lower montane 
coniferous forest/granitic, 
sandy 
1350-1700 meters. 
 

NONE 

Solanaceae Nightshade 
Family 

       

Lycium parishii Parish's desert-
thorn 

Mar.-Apr. NONE NONE 2B.3 NONE Coastal scrub, Sonoran 
desert scrub. 
135-1000 meters. 
 

NONE 

Themidaceae Butcher's-
Broom Family 

       

Brodiaea filifolia thread-leaved 
brodiaea 

Mar.-Jun. FT SE 1B.1 MSHCP(d) Clay soils in coastal scrub, 
valley and foothill grassland, 
cismontane woodland, and 
vernal pools. 
25-1120 meters. 
 

NONE 

Muilla coronate crowned muilla Mar.-Apr. NONE NONE 4.2 NONE Joshua tree woodland, 
pinyon-juniper woodland, 
Mojavean desert scrub, 
chenopod scrub; found in 
sandy, granitic soils on 
barren flats and ridges. 
670-1960 meters. 
 

NONE 

ANGIOSPERMS (MONOCOTS) 

Cyperaceae Sedge Family        
Carex comosa 
 

bristly sedge 
 

May-Sep. NONE NONE 2B.1 NONE Coastal prairie, Marshes and 
swamps (lake margins), 
Valley and foothill grassland. 
0-625 meters. 
 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-9 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Orchidaceae Orchid Family        

Piperia leptopetala 

 

narrow-petaled 
rein orchid 

Mar.-Jul. NONE NONE 4.3 NONE Cismontane woodland, lower 
and upper montane 
coniferous forest. 
380-2225 meters. 

NONE 

Liliaceae Lily Family        

Allium munzii Munz’s onion Mar.-May FE ST 1B.1 MSHCP(b) Prefers chaparral, 
cismontane woodland, 
coastal scrub, pinyon and 
juniper woodland, valley and 
foothill grassland; mesic, 
clay. 
297-1070 meters.  

NONE 

Calochortus plummerae 

 

Plummer's 
mariposa lily 

 

May-Jul. NONE NONE 4.2 MSHCP(e) Coastal scrub, chaparral, 
valley and foothill grassland, 
cismontane woodland, lower 
montane coniferous forest; 
rocky and sandy areas, 
typically of granitic or alluvial 
material; typically common 
after fire. 
100-1700 meters. 

NONE 

Lilium humboldtii ssp. 
ocellatum 

ocellated 
Humboldt lily 

Mar.-Jul. NONE NONE 4.2 
 
 

MSHCP(e) Chaparral, cismontane 
woodland, coastal scrub, 
lower montane coniferous 
forest, riparian woodland, 
openings. 
30-1800 meters. 

NONE 

Poaceae Grass Family        

Hordeum intercedens vernal barley Mar.-Jun. NONE NONE 3.2 MSHCP Valley and foothill grassland, 
vernal pools, coastal dunes, 
coastal scrub, dry saline 
streambeds, alkaline flats.  
5-1000 meters. 

NONE 

Imperata brevifolia California satintail Sep.-May NONE NONE 2.1 NONE Chaparral, coastal sage 
scrub, Mojavean desert 
scrub, meadows and seeps 
(often alkali), riparian 
scrub/mesic. 
0-1215 meters. 

NONE 

Sphenopholis obtusata prairie wedge 
grass 

Apr.-Jul. NONE NONE 2B.2 NONE Cismontane woodland, 
meadows and seeps; mesic 
sites. 
300-2000 meters. 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-10 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

FUNGI (ASCOMYCOTA) 
Caliciaceae Lichen-forming 

Fungi 
       

Texosporium sancti-jacobi woven-spored 
lichen 

N/A NONE NONE 3 NONE Chaparral; found in open 
areas with chamise, 
buckwheat, club moss, and 
sometimes on small mammal 
droppings. 

290-660 meters. 

NONE 

  

Key to Species Listing Status Codes 

FE Federally Endangered SE State Listed as Endangered 
FT Federally Threatened ST State Listed as Threatened 
FC Federal Candidate SCE State Candidate for Endangered 
FPE Federally Proposed as Endangered SCT State Candidate for Threatened 
FPT Federally Proposed as Threatened SFP State Fully Protected 
FPD Federally Proposed for Delisting SSC California Species of Special Concern 
  
MSHCP Western Riverside County Multiple Species Habitat Conservation Plan covered species 
MSHCP(a) Surveys may be required as part of wetlands mapping per MSHCP Section 6.1.2. 
MSHCP(b) Surveys may be required within Narrow Endemic Plant Species survey area per MSHCP Section 6.1.3. 
MSHCP(C) Surveys may be required per MSHCP Section 6.3.2. 
MSHCP(d) Surveys may be required within Criteria Area per MSHCP Section 6.3.2. 
MSHCP(e) These Covered Species will be considered to be Covered Species Adequately Conserved when conservation requirements identified in species-

specific conservation objectives have been met per MSHCP Section 9.0 (Table 9-3). 
MSHCP(f) These Covered Species will be considered to be Covered Species Adequately Conserved when a Memorandum of Understanding is executed with the 

Forest Service that addresses management for these species on Forest Service Land per MSHCP Table 9-3. 

Source:  PCR Services Corporation, 2015 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-1 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

INVERTEBRATES 

ANOSTRACA Fairy Shrimp      
Streptocephalus woottoni Riverside fairy shrimp 

 
FE NONE MSHCP(a) Endemic to western Riverside, 

Orange and San Diego Counties 
In areas of tectonic swales and 
slump basins in grassland and 
coastal scrub. Inhabit seasonal 
pools filled by winter/spring rains. 
Hatch  in warm water later in the 
season. 

NONE 

No suitable habitat. 

Diptera Flies      

Rhaphiomidas terminatus 
abdominalis 

Delhi Sands flower-
loving fly 

FE NONE MSHCP Found in areas of the Delhi 
Sands formation in southwestern 
San Bernardino and 
northwestern Riverside Counties.  
Requires fine, sandy soils, often 
with wholly or partly consolidated 
dunes and sparse vegetation. 

NONE 

No suitable habitat.  Although the 
study area is in the species range, 
Delhi Sands soils were not 
mapped by NRCS. Additionally, 
the majority of the site is highly 
disturbed.   

Lepidoptera Butterflies and 
Moths 

     

Euphydryas editha quino quino checkerspot 
butterfly 

FE NONE MSHCP Chaparral and coastal scrub with 
sunny clearings.  Require high 
densities of host plants, cuhs as 
Plantago erecta, P. insularis, and 
Orthocarpus purpurescens. 

NONE 

No host species.  

FISHES 

Catostomidae Suckers      

Catostomus santaanae Santa Ana sucker FT NONE MSHCP Habitat generalists, but prefer 
sand-rubble-boulder bottoms, 

NONE 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-2 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

 cool, clear water, & algae. No suitable habitat. 

Cyprinidae Carps and Minnows      

Gila orcutti arroyo chub NONE SSC MSHCP Aquatic and south coast flowing 
waters; slow water stream 
sections with mud or sand 
bottoms; feeds heavily on aquatic 
vegetation and associated 
invertebrates. 

NONE 

No suitable habitat. 

Rhinichthys osculus ssp. 3 

 

Santa Ana speckled 
dace 

 

NONE SSC NONE Aquatic and south coast flowing 
waters. Prefer stony habitat 
where there are hiding spaces 
between stones, washed by 
moderate current. 

NONE 

No suitable habitat. 

AMPHIBIANS 

Ranidae True Frogs      
Rana muscosa southern mountain 

yellow-legged frog 
 

FE, FSS SSC MSHCP(d) Prefers rocky stream courses in 
the mountains of southern 
California.  Inhabits mid- to 
upper-elevation, perennial 
streams, often in locations with 
bedrock pools.  Always 
encountered within a few feet of 
water. 

NONE 

No suitable habitat. 

Scaphiopodidae North American 
Spadefoots 

     

Spea hammondii 

 

western spadefoot NONE SSC MSHCP Prefers burrow sites within 
relatively open areas in lowland 
grasslands, chaparral, and pine-
oak woodlands, areas of sandy 
or gravelly soil in alluvial fans, 
washes, and floodplains.  

NONE 

No suitable habitat. 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-3 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Requires temporary pools for 
reproduction. 

REPTILES 

Anniellidae Legless Lizards      

Anniella pulchra pulchra silvery legless lizard NONE SSC NONE Sparse vegetation in beach, 
chaparral, and pine-oak 
woodland habitats as well as 
sycamores, cottonwoods, and 
oaks growing adjacent to 
streams.  Needs loose soil for 
burrowing, moisture, warmth, and 
plant cover.  Requires moisture. 

NONE 

No suitable habitat. 

Colubridae Colubrid Snakes      

Lampropeltis zonata 
parvirubra 

California mountain 
kingsnake                  
(San Bernardino 
population) 

NONE SSC MSHCP(f) Well-lit canyons with rocky 
outcrops or rocky talus. 

 

NONE 

No suitable habitat.  Although the 
study area supports two small 
areas with rock outcrops, the 
outcrops are interspersed with 
vegetation and surrounded by 
unsuitable habitat.  The study area 
also lacks rocky talus and is not 
within a canyon, which are both 
habitat features preferred by this 
species.  The only CNDDB 
occurrence record in the vicinity is 
from 1997 on near Mill Creek off of 
SR-38, approximately 14.25 miles 
to the northeast of the study area. 

Thamnophis hammondii two-striped garter 
snake 

NONE SSC NONE Riparian and freshwater marshes 
with perennial water. 

NONE 

No suitable habitat. 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-4 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Emydidae Box and Water 
Turtles 

     

Emys marmorata western pond turtle NONE SSC MSHCP Aquatic environments; artificial 
flowing waters; marsh and 
swamp; south coast flowing and 
standing waters; wetlands.  
Requires upland habitat up to 0.5 
km from water for egg laying and 
sandy banks or open fields for 
basking. 

NONE 

No suitable habitat. 

Phrynosomatidae Zebratail, Earless, 
Horned, Spiny, 
Fringe-Toed Lizards 

     

Phrynosoma blainvillii coast horned lizard NONE SSC MSHCP Chaparral; cismontane 
woodland; coastal bluff scrub; 
coastal scrub; desert wash; 
pinyon and juniper woodlands; 
riparian scrub; riparian woodland; 
valley and foothill grassland.  
Requires opens areas for 
basking, bushes for cover, loose 
soil for burrowing, and insects for 
food.  

POTENTIAL [MODERATE] 

The majority of potentially suitable 
habitat resides on the 
northwestern corner of study area 
where Riversidean sage scrub and 
brittlebush scrub occurs.  
Harvester ants, this species main 
food source, were also observed 
(although the food source was not 
observed in the area supporting 
suitable habitat).  Although suitable 
habitat and a possible food source 
exists on the study area, the 
majority is disturbed and higher 
quality habitat is present to the 
northwest (Olive Hill and Reche 
Canyon) and northeast (the 
Badlands mountain range) of the 
study area.  There are numerous 
CNDDB occurrence records for 
this species within the vicinity of 
the study area.  
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-5 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Teiidae Whiptail Lizards      

Aspidoscelis hyperythra orange-throated 
whiptail 

NONE SSC MSHCP Chaparral; cismontane 
woodland; coastal scrub.  
Typically found along washes 
and other sandy sites.  Requires 
perennial plants that host 
termites.  

POTENTIAL [MODERATE] 

The majority of potentially suitable 
habitat resides on the 
northwestern corner of the study 
area where Riversidean sage 
scrub and brittlebush scrub occurs.  
These areas support perennial 
plants that may host this species 
preferred food source (termites).  
Although suitable habitat and a 
possible food source exists on the 
study area, the majority is 
disturbed and higher quality habitat 
is present to the northwest (Olive 
Hill and Reche Canyon) and 
northeast (the Badlands mountain 
range) of the study area.  There 
are numerous CNDDB occurrence 
records for this species within the 
vicinity of the study area. 

Viperidae Vipers      
Crotalus ruber red diamond 

rattlesnake 
None SSC MSHCP Chaparral, woodland, and arid 

desert habitats in rocky areas 
with dense vegetation. 
 

POTENTIAL [MODERATE] 

The majority of potentially suitable 
habitat resides on the 
northwestern corner of study area 
where Riversidean sage scrub and 
brittlebush scrub occurs.  
However, these areas support 
limited vegetation and crevices for 
cover required by this species and 
higher quality habitat is present to 
the northwest (Olive Hill and 
Reche Canyon) and northeast (the 
Badlands mountain range) of the 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-6 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

study area.  There are numerous 
CNDDB occurrence records for 
this species within the vicinity of 
the study area. 

BIRDS 

Accipitridae Hawks      

Aquila chrysaetos golden eagle NONE SFP MSHCP Mountains, deserts, and open 
country; prefer to forage over 
grasslands, deserts, savannahs 
and early successional stages of 
forest and shrub habitats. 

NONE (N); POTENTIAL(F, LOW) 

There are few trees are present on 
the site, primarily near the western 
boundary in the laurel sumac 
scrub/ ruderal community.  
However, this species typically 
prefers to nest on cliffs, which are 
not present.  This species is not 
expected to nest on the study area 
since it is highly disturbed, 
preferred nesting habitat is not 
present, and no records of nesting 
occur. There were some small 
mammal burrows observed in the 
disturbed areas of the study area, 
which could potentially provide a 
food source.  However, there is 
only 1 CNDDB occurrence record 
within the vicinity.  This record was 
a breeding pair observed in fall 
1979, spring 1980, and fall 1980 in 
San Timoteo Canyon, 
approximately 6.0 miles to the 
northeast.   

Buteo swainsoni Swainson’s hawk NONE ST MSHCP Breeds in grasslands with 
scattered trees, juniper-sage 
flats, riparian areas, savannahs, 
and agricultural or ranch lands 

NONE (N); POTENTIAL (F, LOW) 

There are a few trees present on 
the study area, primarily near the 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-7 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

with groves or lines of trees.  
Requires suitable foraging areas 
adjacent to breading areas such 
as grasslands that support rodent 
populations.  This species will 
also hunt for reptiles and 
occasionally insects.  

western boundary in the laurel 
sumac scrub/ ruderal community.  
However, these trees are limited 
and directly adjacent to roads and 
residential homes, which could 
create some noise disturbance.    
Disturbed areas supply open 
space with some potentially 
suitable habitat for burrowing 
animals and insects, and therefore 
may provide a food source for this 
species.  There are only 2 CNDDB 
occurrence records of nesting 
individuals within the vicinity, both 
from over 100 years ago.   

Elanus leucurus white-tailed kite NONE SFP MSHCP Cismontane woodland; marsh 
and swamp; riparian woodland; 
valley and foothill grassland; 
wetland.  Requires open 
grasslands, meadows, or 
marshes for foraging near 
isolated full-canopied trees for 
nesting. 

NONE (N); NONE (F)  

No suitable habitat. 

Haliaeetus leucocephalus 

 

bald eagle NONE  SE MSHCP Lower montane coniferous forest; 
old growth.  

NONE (N); NONE (F) 

No suitable habitat. 
Cuculidae Cuckoos, 

Roadrunners, and 
Anis 

     

Coccyzus americanus 
occidentalis 

western yellow-billed 
cuckoo 

FC SE MSHCP(a) Riparian thickets and forests 
dominated by willows abutting 
slow-moving watercourses, 
backwaters, or seeps. 

NONE (N); NONE (F) 

No suitable habitat. 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-8 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Strigidae True Owls      

Athene cunicularia burrowing owl NONE SSC MSHCP(c) Disturbed; low-growing 
vegetation within coastal prairie, 
coastal scrub, Great Basin scrub, 
Mojavean desert scrub, Sonoran 
desert scrub, valley and foothill 
grassland;  bare ground, 
disturbed.  

NOT EXPECTED 

Potentially suitable habitat present. 
Presence/absence surveys 
conducted with no BUOW 
observed. 

Asio otus long-eared owl NONE SSC NONE Riparian bottomlands with tall 
willows & cottonwoods; also 
found in live oak patches along 
streams.  Require adjacent open 
land with mice and old nests of 
crows, hawks, or magpies for 
breeding. 

NONE (N); NONE (F) 

No suitable habitat. 

Tyrannidae Tyrant Flycatchers      
Empidonax traillii extimus 
 

southwestern willow 
flycatcher 

FE SE MSHCP(a) Wet meadows, riparian 
woodlands that contain water 
and low growing willow thickets. 

NONE (N); NONE (F) 

No suitable habitat. 

LANIIDAE Shrikes      

Lanius ludovicianus loggerhead shrike NONE SSC MSHCP Broken woodlands, savannah, 
pinyon-juniper, Joshua tree, & 
riparian woodlands, desert 
oases, scrub & washes; open 
country with perches for hunting 
and relatively dense shrubs for 
nesting. 

POTENTIAL (N, MODERATE); 
OBSERVED (F) 

This species was observed during 
the third BUOW survey (7/2/2015). 

Vireonidae Vireos      

Vireo bellii pusillus least Bell’s vireo FE SE MSHCP(a) Riparian forest; riparian scrub; 
riparian woodland. 

NONE (N); NONE (F) 

No suitable habitat. 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-9 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Troglodytidae Wrens      

Campylorhynchus 
brunneicapillus 
sandiegensis 

coastal cactus wren NONE SSC MSHCP Coastal scrub.  Requires tall, 
mature Opuntia or cholla cactus 
for nesting. 

NONE (N); NONE (F) 

No suitable habitat.  The cactus 
observed on-site (Opuntia littoralis 
and Cylindropuntia californica var. 
parkeri) are sparsely growing, 
immature individuals and are not 
suitable for nesting.   

Parulidae Wood Warblers      

Icteria virens yellow-breasted 
chat 

NONE SSC MSHCP Nests in low, dense riparian 
willow thickets & other brushy 
tangles (e.g. blackberry, wild 
grape) near water.  Forages and 
nests within 10 feet of ground.   

NONE (N); NONE (F) 

No suitable habitat. 

Setophaga petechia yellow warbler NONE SSC MSHCP Riparian woodlands, montane 
chaparral, open ponderosa pine 
and mixed coniferous habitat with 
significant brush. 

NONE (N); NONE (F) 

No suitable habitat. 

Polioptilidae Gnatcatchers      

Polioptila californica 
californica 

coastal California 
gnatcatcher 

FT SSC MSHCP Coastal bluff scrub; coastal 
scrub.   

POTENTIAL (LOW, N); OBSERVED (F) 

This species was observed on the 
study area after completing the 
burrowing owl survey conducted 
on 5/13/2015.  There is potential 
for this species to nest on the 
study area based on the presence 
of suitable RSS habitat; however, 
the potential is low since the 
habitat is fragmented and 
interspersed with unsuitable 
habitat.  
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-10 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Icteridae Blackbirds      

Agelaius tricolor tricolored blackbird NONE SSC MSHCP Highly colonial species.  
Requires open water, protected 
nesting substrate, and foraging 
area with insect prey within a few 
kilometers of the colony. 

NONE (N); NONE (F) 

No suitable habitat. 

MAMMALS 

Heteromyidae Pocket Mice and 
Kangaroo Rats 

     

Chaetodipus fallax fallax northwestern San 
Diego pocket mouse 

NONE SSC MSHCP Coastal scrub, chaparral, 
grasslands, sagebrush; sandy, 
herbaceous areas, usually in 
association with rocks or coarse 
gravel. 

POTENTIAL [MODERATE] 
The study area supports suitable 
coastal scrub and chaparral habitat 
within the northwestern portion 
(e.g. brittle bush scrub, 
Riversidean sage scrub).  
Additionally, a number of small 
fossorial mammal burrows were 
observed on the study area. 

Dipodomys merriami 
parvus 

San Bernardino 
kangaroo rat 

FE NONE MSHCP Alluvial scrub vegetation on 
sandy loam substrates 
characteristic of alluvial fans and 
flood plains. 

NONE 

The study area does not support 
suitable alluvial scrub vegetation. 

Dipodomys stephensi Stephens’ kangaroo 
rat 

FE ST MSHCP/SKR 
HCP 

Open grasslands or sparse shrub 
lands.  Sandy to sandy loam soils 
with low clay to gravel content.  

POTENTIAL [MODERATE] 
The study area supports potentially 
suitable shrub habitat within the 
northwestern portion (e.g. brittle 
bush scrub and Riversidean sage 
scrub communities).  Additionally, 
a number of small fossorial 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-11 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

mammal burrows were observed 
on the study area. 

Perognathus longimembris 
brevinasus 

Los Angeles pocket 
mouse 

NONE SSC MSHCP(c) Lower elevation grasslands and 
coastal sage communities.  
Sparsely vegetated habitat areas 
in patches of fine sandy soils 
associated with washes.  May 
not dig burrows, rather using 
weeds and dead leaves. 

POTENTIAL [MODERATE] 
The study area supports potentially 
suitable habitat within the 
Riversidean sage scrub in the 
northwestern corner.   

Leporidae Hares and Rabbits      

Lepus californicus bennettii San Diego black-
tailed jackrabbit 

NONE SSC MSHCP Arid regions with short grasses; 
coastal scrub.  

POTENTIAL [MODERATE] 
The majority of the study area 
supports suitable habitat for this 
species, including the Riversidean 
sage scrub on the northwestern 
corner and the ruderal areas 
(which support some short 
grasses) 

Muridae Mice, Rats, and 
Voles 

     

Neotoma lepida intermedia San Diego desert 
woodrat 

NONE SSC MSHCP Coastal scrub and chaparral.  
Prefer areas with moderate to 
dense canopy cover.  Frequently 
found in areas with rock outcrops 
and cliffs. 

POTENTIAL [MODERATE] 

The study area supports potentially 
suitable habitat within 
northwestern corner (e.g. 
Riversidean sage scrub, rock 
outcrop/Riversidean sage scrub).   
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-12 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Onychomys torridus 
ramona  

southern grasshopper 
mouse 

NONE SSC NONE Low, open, and semi-open 
coastal sage scrub, mixed 
chaparral, low sagebrush, 
riparian scrub, chenopod scrub, 
and annual grasslands with 
scattered shrubs; food source is 
arthropods, especially scorpions 
and grasshoppers. 

POTENTIAL [LOW] 

The study area supports potentially 
suitable shrub habitat within the 
northwestern portion (e.g. brittle 
bush scrub and Riversidean sage 
scrub).  Additionally, a number of 
small fossorial mammal burrows 
were observed on the study area.  
The nearest CNDDB occurrence 
record of this species was 
recorded in 1938 approximately 
4.3 miles to the southeast of the 
study area within the Badlands.   

Mustelidae Weasels, Badgers, 
and Otters 

     

Taxidea taxus American badger NONE SSC NONE Open shrub, forest, and 
herbaceous habitats, with friable 
soils to dig burrows.  Requires 
rodent populations for food 
source. 

POTENTIAL [LOW] 
 Shrub habitat is present on the 
study area within the Riversidean 
sage scrub community on the 
northwestern corner of the study 
area.   A few mammal burrows 
were observed, suggesting the 
presence of small fossorial 
mammals that could provide a 
possible food source.  However, 
the majority of the site is 
surrounded by development and a 
large portion of suitable habitat is 
disturbed.  Nearest CNDDB 
occurrence record is from 1908 
roughly 6.5 miles to the northwest 
of the study area.  

Molossidae Free-Tailed Bats      

Eumops perotis 
californicus 

western mastiff bat NONE SSC NONE Chaparral; cismontane 
woodland; coastal scrub; valley 

NONE [N];  POTENTIAL [F, LOW] 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-13 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

and foothill grassland.  Roosts in 
crevices in cliff faces, high 
buildings, trees, and tunnels.  
Feed on insects. 

No suitable roosting habitat exists 
on the study area.  Bats in this 
family are known to be strong fliers 
and can fly long distances to 
forage.  There is a probability that 
individuals may travel from roosts 
to forage on insects on the study 
area, but this is considered low 
based on the disturbance present 
on the study area and presence of 
surrounding development.  The 
nearest CNDDB occurrence record 
is from1990 approximately 3.0 
miles to the southwest of the study 
area. 

Nyctinomops 
femorosaccus 

pocketed free-tailed 
bat 

NONE SSC NONE Joshua tree woodland; pinyon 
and juniper woodland; desert 
scrub, palm oasis, desert wash, 
and desert riparian; Sonoran 
desert scrub. Typically roost in 
caves and rocky outcrops; 
prefers cliffs in order to obtain 
flight speed.  Feeds on insects 
flying, over bodies of water or 
arid desert habitats to capture 
prey. 

POTENTIAL [N, VERY LOW];                              
NONE [F] 

Rock outcrops are present on the 
study area, which may provide 
some potentially suitable habitat 
for roosting.  However, this 
potential was considered very low 
since this species typically prefers 
steeper cliffs for roosting habitat.  
Although little is known regarding 
home range for this species, the 
potential for roosting is also 
unlikely since the study area does 
not support adjacent foraging 
habitat.1  There are only 2 CNDDB 
occurrence records in the vicinity.  
The nearest record is from 1985 
approximately 6.5 miles to the 

                                                      
1  CDFW.  2000.  California Wildlife Habitat Relationships System: Pocketed Free-tailed Bat.  State of California, The Resources Agency.  May 2000.   
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-14 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

southwest of the study area near 
March Air Force Base. 

Phyllostomidae Leaf-Nosed Bats      
Leptonycteris yerbabuenae lesser long-nosed bat FE NONE NONE Found in dry areas, such as 

desert grasslands and 
shrublands.  Require caves or 
mines for day roosting and may 
additionally use rock crevices, 
trees & shrubs, and abandoned 
buildings for night roosting.  Feed 
on cactus or agave fruit, nectar, 
and pollen (frugivorous).  There 
are no records of breeding 
individuals in California, and 
occurrence records may only be 
vagrants.  

POTENTIAL [N, VERY LOW];                    
POTENTIAL [F, VERY LOW] 

Some potentially suitable habitat is 
present on the study area.  
Potential night roosts include a 
limited number of trees and rock 
crevices on the northwestern 
corner of the project and scattered 
cactus may provide feeding 
opportunities.  This species can 
travel long distances between day 
roosting and foraging sites.  
However, the potential was 
considered low since this species 
is not typically found in California.  
Records in California are typically 
vagrant migrants.  There is only 1 
CNDDB occurrence record within 
the vicinity from 1993, 
approximately 9.5 miles to the 
northeast in a residential 
neighborhood of Yucaipa.  

Vespertilionidae Evening Bats      
Antrozous pallidus pallid bat NONE SSC NONE Chaparral, coastal scrub, desert 

wash, Great Basin grassland, 
Great Basin scrub, Mojavean 
desert scrub, riparian woodland, 
Sonoran desert scrub, upper 
montane coniferous forest, and 
valley and foothill grassland.  
Prefers rocky outcrops, cliffs, and 
crevices with access to open 

POTENTIAL [N, VERY LOW];             
POTENTIAL [F, VERY LOW] 

Some potentially suitable habitat is 
present on the study area.  
Potential roosting habitat includes 
the rock outcrops and Riversidean 
sage scrub on the northwestern 
corner of the study area and the 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-15 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

habitats for foraging.  Very 
sensitive to disturbance of 
roosting sites. 

open ruderal areas may provide 
feeding opportunities.  However, 
the potential was considered very 
low because of evidence of 
disturbance on the study area and 
the presence of surrounding 
development to the south, 
northeast, and west; this species is 
highly sensitive to disturbance.   
Additionally, this species has not 
been recorded on CNDDB within 
the vicinity since 1929. 

Lasiurus xanthinus western yellow bat NONE SSC NONE Desert wash. Known to occur in 
palm oases. 

NONE [N];  NONE [F] 

No suitable habitat. 
  

Key to Species Listing Status Codes 

FE Federally Endangered SE State Listed as Endangered 
FT Federally Threatened ST State Listed as Threatened 
FC Federal Candidate SCE State Candidate for Endangered 
FPE Federally Proposed as Endangered SCT State Candidate for Threatened 
FPT Federally Proposed as Threatened SFP State Fully Protected 
FPD Federally Proposed for Delisting SSC California Species of Special Concern 

  
MSHCP Western Riverside County Multiple Species Habitat Conservation Plan covered species 
MSHCP(a) Surveys may be required as part of wetlands mapping per MSHCP Section 6.1.2. 
MSHCP(b) Surveys may be required within Narrow Endemic Plant Species survey area per MSHCP Section 6.1.3. 
MSHCP(C) Surveys may be required per MSHCP Section 6.3.2. 
MSHCP(d) Surveys may be required within Criteria Area per MSHCP Section 6.3.2. 
MSHCP(e) These Covered Species will be considered to be Covered Species Adequately Conserved when conservation requirements identified in species-

specific conservation objectives have been met per MSHCP Section 9.0 (Table 9-3). 
MSHCP(f) These Covered Species will be considered to be Covered Species Adequately Conserved when a Memorandum of Understanding is executed 

with the Forest Service that addresses management for these species on Forest Service Land per MSHCP Table 9-3. 
Source:  PCR Services Corporation, 2015 
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Appendix D 
2015 Burrowing Owl Focused 
Survey Report 
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2121 Alton Parkway, Suite 100, Irvine, California 92606  INTERNET www.pcrnet.com  TEL 949.753.7001  FAX 949.753.7002 

 

 

August 3, 2015 
 

 

 

Mr. Joseph Rivani 

GLOBAL INVESTMENT & DEVELOPMENT 

3470 Wilshire Boulevard, Suite 1020 

Los Angeles, CA 90010 

 

Re: RESULTS OF FOCUSED BURROWING OWL SURVEYS FOR THE IRONWOOD 

PROJECT, CITY OF MORENO VALLEY, RIVERSIDE COUNTY, CALIFORNIA 

Dear Mr. Rivani: 

This report summarizes the methodology and findings of focused burrowing owl (Athene 

cunicularia) (BUOW) surveys conducted by PCR Services Corporation (PCR) for the 

approximately 83-acre property located directly northeast of Ironwood Avenue and Nason Street 

(APN 473-160-004) (“project site”) located in the City of Moreno Valley, Riverside County, 

California.  The surveys encompassed the project site and a 500-foot survey buffer surrounding the 

perimeter of the project site where suitable habitat was present.  The surveys were conducted in 

accordance with the County of Riverside’s 2006 Burrowing Owl Survey Instructions for the Western 

Riverside Multiple Species Habitat Conservation Plan Area.
1
 

PROJECT SITE DESCRIPTION 

The approximately 83-acre project site is generally situated east of Interstate 10 (I-10) and 

north of State Route 60 (SR 60), as shown in Figure 1, Regional Map.  Specifically, the project site 

is located northwest of the intersection of Ironwood Avenue and Nason Street.  The project site is 

depicted on the U.S. Geological Survey (USGS) 7.5’ Sunnymead topographic quadrangle map, 

Section 34, T. 2 S., R. 3 W., as shown in Figure 2, Vicinity Map.  The topography of the project site 

is generally flat with gently rolling hills throughout and steep rocky hillsides along the northwestern 

portion of the project site.  Elevations on the project site range from approximately 1,975 feet above 

mean sea level (MSL) along the northwestern boundary of the project site, to approximately 1,830 

feet above MSL along the southern boundary of the project site.  Surrounding land uses include 

residential development to the south, northeast, and west and undeveloped land to the north and 

southeast.  

                                                 
1
 County of Riverside.  2006. Burrowing Owl Survey Instructions for the Western Riverside Multiple Species Habitat 

Conservation Plan Area.  
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Mr. Joseph Rivani 

GLOBAL INVESTMENT & DEVELOPMENT 
August 3, 2015- Page 2 

 

PLANT COMMUNITIES 

The project site consists primarily of large ruderal areas.  Plant communities found on the 

project site include brittlebush scrub, Riversidean sage scrub, rock outcrop/Riversidean sage scrub, 

brittlebush scrub/ruderal, laurel sumac scrub/ruderal, ruderal/Riversidean sage scrub, river wash, 

ruderal, disturbed, and developed.   A brief summary of each plant community within the project site 

in which surveys were conducted is discussed below.  

Brittlebush Scrub/Ruderal 

Brittlebush scrub is a drought tolerant subtype of Riversidean Sage Scrub in which the 

dominate plant is brittlebush (Encelia farinosa).  Additional native species within the brittlebush 

scrub community include California buckwheat (Eriogonum fasciculatum), California sagebrush 

(Artemisia californica), and chia (Salvia columbariae).  Ruderal vegetation is also found within this 

community.  Brittlebush scrub/ruderal areas occupy 0.29 acre throughout the project site.   

River Wash 

River wash consists of prevailingly course-textured but variable material, ranging from sand to 

gravel.  Sparse vegetation within the river wash includes giant reed (Arundo donax), telegraph weed 

(Heterotheca grandiflora), doveweed, and Russian thistle (Salsola tragus).  River wash occupies 

0.03 acre throughout the project site. 

Ruderal/Riversidean Sage Scrub 

Ruderal/Riversidean sage scrub within the project site is heavily disturbed and is dominated by 

ruderal vegetation.  Non-native species observed within this community include shortpod mustard 

(Hirschfeldia incana), foxtail chess (Bromus madritensis), and red-stemmed filaree (Erodium 

cicutarium).  Native species found within this community include brittlebush (Encelia farinosa), 

California buckwheat, California sagebrush, common sunflower (Helianthus annuus), deerweed 

(Acmispon glaber), and pinebush (Ericameria pinifolia).   Ruderal/Riversidean sage scrub occupies 

1.31 acres throughout the project site. 

Ruderal 

Ruderal vegetation is found in areas heavily disturbed by human activities, such as roadsides, 

graded fields, and manufactured slopes.  Within the project site, non-native species observed within 

this community include shortpod mustard, foxtail chess, red-stemmed filaree, ripgut brome (Bromus 

diandrus), and native species such as doveweed (Croton setigerus), common fiddleneck (Amsinckia 
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Mr. Joseph Rivani 

GLOBAL INVESTMENT & DEVELOPMENT 
August 3, 2015- Page 3 

 

intermedia), and cudweed aster (Corethrogyne filaginifolia).  Ruderal areas occupy 39.08 acres 

throughout the project site.   

Disturbed 

Disturbed areas consist of areas heavily disturbed by human activities, including dirt roads 

with little to no vegetation.  Disturbed areas occupy 31.23 acres throughout the project site.   

Developed 

Developed areas consist of man-made structures such as homes and buildings, and these 

areas comprise 1.64 acres throughout the project site.   

METHODOLOGY 

Step I - Habitat Assessment 

The surveys were conducted in accordance with the County of Riverside’s 2006 Burrowing 

Owl Survey Instructions for the Western Riverside Multiple Species Habitat Conservation Plan 

Area.
2
  During the Step I Habitat Assessment, suitable habitat was identified on-site during the field 

survey, including disturbed, low-growing vegetation; bare ground; and small fossorial mammal 

burrows. 

Step II – Locating Burrows and Burrowing Owls 

Step II surveys were conducted within the project site plus an approximately 500-foot survey 

buffer around the project site perimeter.  Surveys focused on the detection of small fossorial 

mammal burrows potentially suitable for BUOW, BUOW burrows, individual BUOW, and any 

diagnostic sign of their occurrence (e.g., molted feathers, cast pellets, prey remains, eggshell 

fragments, or excrement at or near a burrow entrance).  Off-site areas within the 500-foot survey 

buffer were surveyed by foot where accessible, or with the use of binoculars in areas which were 

inaccessible. 

Surveys were conducted on May 13, June 3, July 2, and July 27, 2015 by PCR biologists 

Ezekiel Cooley, Amy Lee, and Lauren Singleton.  Surveys consisted of four site visits, on four 

separate days, and were conducted between one hour prior to and two hours after sunrise during 

suitable weather conditions.  Transects were utilized in all accessible areas, spaced no more than 100 

                                                 
2
 County of Riverside.  2006. Burrowing Owl Survey Instructions for the Western Riverside Multiple Species Habitat 

Conservation Plan Area.  
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Mr. Joseph Rivani 

GLOBAL INVESTMENT & DEVELOPMENT 
August 3, 2015- Page 4 

 

feet apart, to allow for 100 percent visibility (Figure 3, Transect Map, attached).  In addition, 

observations were made with the use of binoculars.  Weather conditions consisted of hazy to cloudy 

skies with winds between 0 and 5 miles per house (mph) and air temperatures ranging from 52° to 

76° Fahrenheit.  Survey data is presented in Table 1, Survey Data, below. 

Table 1 

 

Survey Data 

 

Date Time 

Wind 

(mph) 

(start/end) 

Temperature 

(F) 

(start-end) 

Weather 

(start-end) Results Surveyor 

05/13/15 0615 – 0820 

 

1-2/2-5 52° – 61° 70% Cloud Cover – 

60% Cloud Cover 

No BUOW or 

BUOW sign 

Cooley, Lee, 

Singleton  

06/03/15 0600 – 0800 1-3/0-1 55° – 57° 100% Cloud Cover 

– 100% Cloud 

Cover 

No BUOW or 

BUOW sign 

Cooley, Lee, 

Singleton 

07/02/15 0545 – 0730 0-1/0-1 72° – 76° 60% Cloud Cover – 

80% Cloud Cover 

No BUOW or 

BUOW sign 

Cooley, Lee, 

Singleton 

07/27/15 0600 – 0730 0-1/0-1 62°– 66° 100% Cloud Cover 

– 100% Cloud 

Cover 

No BUOW or 

BUOW sign 

Cooley, Lee, 

Singleton 

  

Source:  PCR Services Corporation, 2015. 

 

RESULTS 

The project site is within the Burrowing Owl Survey Area for the Western Riverside County 

Multiple Species Habitat Conservation Plan (MSHCP).  The following results present the findings of 

the Step I Habitat Assessment and Step II Locating Burrows and Burrowing Owls. 

Step I - Habitat Assessment 

Results of the Step I, Habitat Assessment concluded that the project site and 500-foot survey 

buffer exhibited suitable BUOW habitat consisting of disturbed, low-growing vegetation; bare 

ground; and  fossorial mammal burrows. 
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Step II – Locating Burrows and Burrowing Owls 

The Step II surveys did not identify BUOW burrows, BUOW sign or BUOW within the 

project site or within the 500-foot survey buffer.  A complete list of all avian species observed 

within the project site is included in Appendix A, Avian Compendium, attached. 

RECOMMENDATIONS 

As required by the MSHCP, a pre-construction survey must be conducted 30 days prior to 

ground disturbance for project sites whether or not BUOW are found during the focused surveys to 

avoid the direct take of BUOW. 

Should you have any questions concerning the methodology or findings in this report, please 

contact Ezekiel Cooley (E.Cooley@pcrnet.com) at (949) 753-7001. 

Sincerely, 

PCR SERVICES CORPORATION 

 

 

 

 

 

Ezekiel Cooley                                  Amy Lee     Lauren Singleton 

Senior Biologist   Biologist      Biologist  

 

Attachments: 

Figure 1: Regional Map 

Figure 2: Vicinity Map 

Figure 3: Transect Map  

Appendix A: Avian Compendium 

1.ac

Packet Pg. 1060

A
tt

ac
h

m
en

t:
 B

io
lo

g
ic

al
 R

es
o

u
rc

es
 A

ss
es

sm
en

t 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Project
Site

FIGURE

Source: ESRI Street Map, 2009; PCR Services Corporation, 2015.
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FIGURE

Source: USGS Topographic Series (Sunnymead, CA); PCR Services Corporation, 2015.
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FIGURE
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Source: Microsoft, 2010 (Aerial); PCR Services Corporation, 2015.
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Appendix A: Avian Compendium 

* Non-native species 

Global Investment and Development                                                                                          Ironwood Project 
PCR Services Corporation  1 

 

 
SCIENTIFIC NAME COMMON NAME 

Cathartidae New World Vultures 

 Cathartes aura turkey vulture 

Accipitridae Hawks 

 Accipiter cooperii Cooper's hawk 

 Buteo jamaicensis red-tailed hawk 

Falconidae Falcons 

 Falco sparverius American kestrel 

Charadriidae Plovers 

 

 
Charadrius vociferus killdeer 

Columbidae Pigeons and Doves 

* 

 
Columba livia rock pigeon 

 Zenaida macroura mourning dove 

Apodidae Swifts 

 

 
Aeronautes saxatalis white-throated swift 

Trochilidae Hummingbirds 

 

 
Archilochus alexandri black-chinned hummingbird 

 Calypte anna Anna's hummingbird 

Picidae Woodpeckers 

 

 
Picoides nuttallii Nuttall's woodpecker 

Tyrannidae Tyrant Flycatchers 
 Sayornis nigricans black phoebe 

 

 
Sayornis saya Say's phoebe 

 Tyrannus verticalis western kingbird 

 

 
Tyrannus vociferans Cassin's kingbird 

Laniidae Shrikes 

 

 
Lanius ludovicianus loggerhead shrike 

Corvidae Jays and Crows 

 Corvus brachyrhynchos American crow 

Alaudidae Larks 

 

 
Eremophila alpestris horned lark 

Hirundinidae Swallows 

 

 
Petrochelidon pyrrhonota cliff swallow 

 

 
Hirundo rustica barn swallow 

 

 
Stelgidopteryx serripennis northern rough-winged swallow 

Aegithalidae Bushtits 

 

 
Psaltriparus minimus bushtit 
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Appendix A: Avian Compendium  August 2015 

 

* Non-native species 

Global Investment and Development                                                                                          Ironwood Project 
PCR Services Corporation  2 

 

 
SCIENTIFIC NAME COMMON NAME 

Polioptilidae Gnatcatchers 

 Polioptila californica californica coastal California gnatcatcher 

Sturnidae Starlings 

* 

 
Sturnus vulgaris European starling 

Emberizidae Emberizine Sparrows and Allies 

 Melozone crissalis California towhee 

Icteridae Blackbirds 

 

 
Agelaius phoeniceus red-winged blackbird 

Fringillidae Finches 

 

 
Haemorhous mexicanus house finch 

 Spinus psaltria lesser goldfinch 

 Spinus tristis American goldfinch 

Passeridae Old World Sparrows 

* 

 
Passer domesticus house sparrow 
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Appendix E 
2016 Burrowing Owl Focused 
Survey Report 
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2121 Alton Parkway 

Suite 100 

Irvine, CA 92606 

949.753.7001 phone 

949.753.7002 fax 

 

www.pcrnet.com 

 

July 13, 2016 
 
 
 
Mr. Joseph Rivani 
Global Investment & Development 
3470 Wilshire Boulevard, Suite 1020 
Los Angeles, CA 90010 
 
 
Subject: Results of Focused Burrowing Owl Surveys for the Alternative Off-site Waterline Area for the 

Ironwood Village Project, City of Moreno Valley, Riverside County, California 
 
Dear Mr. Rivani: 
 
This report summarizes the methodology and findings of focused burrowing owl (Athene cunicularia) (BUOW) 
surveys conducted by ESA PCR for the two proposed alternative off-site waterline areas associated with the 
approximately 78.48-acre Ironwood Village Project (APN 473-160-004) located directly northeast of Ironwood 
Avenue and Nason Street,  City of Moreno Valley, Riverside County, California.1  The surveys encompassed the 
two alternative off-site waterline areas (survey area) and a 500-foot survey buffer surrounding the survey area 
(survey buffer).  The surveys were conducted in accordance with the County of Riverside’s 2006 Burrowing Owl 
Survey Instructions for the Western Riverside Multiple Species Habitat Conservation Plan Area.2 

Survey Area Description  
The survey area is generally situated south of Interstate 10 (I-10) and north of State Route 60 (SR 60), as shown 
in Figure 1, Regional Map.  Specifically, the survey area includes a waterline alignment that runs north-south, 
immediately north of the intersection of Ironwood Avenue and Oliver Street along the Eastern Municipal Water 
District access road, and another which runs east-west, west of the intersection of Moreno Beach Drive and 
Juniper Avenue.  The survey area and survey buffer are depicted on the U.S. Geological Survey (USGS) 7.5’ 
Sunnymead topographic quadrangle map, Section 34, T. 2 S., R. 3 W., as shown in Figure 2, Vicinity Map.  The 
topography of the survey area and survey buffer is generally flat with the expectation of fairly steep east-facing 
slope on the western portion.  Elevations in the survey area are approximately 1,858 feet above mean sea level 
(MSL) along the midpoint of the east-west waterline, to approximately 1,945 feet above MSL at the northern 
terminus of north-south waterline.  Surrounding land uses include residential development to the northeast and 
east, and undeveloped land to the northwest, west, and south.  

Plant Communities  
The survey area and survey buffer consists primarily of ruderal and disturbed habitat.  Ruderal habitat is 
dominated by non-native species including mediterranean grass (Schismus barbatus), Russian thistle (Salsola 
tragus), and ripgut brome (Bromus diandrus).  Disturbed areas consist of areas heavily disturbed by human 
activities, including dirt roads with little to no vegetation.  

                                                      
1  Step II BUOW surveys were conducted in all suitable habitat for the Ironwood Village project during the 2015 breeding season.  
2  County of Riverside.  2006. Burrowing Owl Survey Instructions for the Western Riverside Multiple Species Habitat Conservation Plan 

Area. 
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Mr. Joseph Rivani 
July 13, 2016 
Page 2 

Methodology  

Step I - Habitat Assessment 
The surveys were conducted in accordance with the County of Riverside’s 2006 Burrowing Owl Survey 
Instructions for the Western Riverside Multiple Species Habitat Conservation Plan Area.

2
 During the Step I 

Habitat Assessment, suitable habitat was identified on-site during the field survey, including disturbed, low-
growing vegetation; bare ground; and small fossorial mammal burrows. 

Step II – Locating Burrows and Burrowing Owls 
Step II surveys were conducted within the survey area plus an approximately 500-foot survey buffer.  Surveys 
focused on the detection of small fossorial mammal burrows potentially suitable for BUOW, BUOW burrows, 
individual BUOW, and any diagnostic sign of their occurrence (e.g., molted feathers, cast pellets, prey remains, 
eggshell fragments, or excrement at or near a burrow entrance).  Off-site areas within the 500-foot survey buffer 
were surveyed by foot where accessible, or with the use of binoculars in areas which were inaccessible. 

Surveys were conducted on April 28, May 23, June 9, and July 5, 2016 by ESA PCR biologists Amy Lee and 
Lauren Singleton.  Surveys consisted of four site visits, on four separate days, and were conducted between one 
hour prior to and two hours after sunrise during suitable weather conditions.  Transects were utilized in all 
accessible areas, spaced no more than 100 feet apart, to allow for 100 percent visibility (Figure 3, Survey Area, 
attached).  In addition, observations were made with the use of binoculars.  Weather conditions consisted of 45 
to 100 percent cloud cover with winds between 0 and 4 miles per hour (mph) and air temperatures ranging from 
48° to 68° Fahrenheit.  Survey data is presented in Table 1, Survey Data, below. 

TABLE 1 
SURVEY DATA 

Date Time 
Wind (mph) 
(start/end) 

Temperature 
(F) (start-end) Weather (start-end) Results Surveyor 

04/28/16 0600 – 0800 2-4/0-1 50° – 49° 100% Cloud Cover – 
100% Cloud Cover 

No BUOW or 
BUOW sign 

Singleton  

05/23/16 0550 – 0750 0-1/0-1 48° – 54° 90% Cloud Cover – 
75% Cloud Cover 

No BUOW or 
BUOW sign 

Lee 

06/09/16 0525 – 0715 0-1/0-1 61° – 68° 45% Cloud Cover – 
45% Cloud Cover 

No BUOW or 
BUOW sign 

Lee 

07/05/16 0550 – 0735 0-2/0-2 63°– 63° 100% Cloud Cover – 
100% Cloud Cover 

No BUOW or 
BUOW sign 

Lee 

 
Source:  ESA PCR, 2016. 
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Results 
The survey area is within the Burrowing Owl Survey Area for the Western Riverside County Multiple Species 
Habitat Conservation Plan (MSHCP).  The following results present the findings of the Step I Habitat 
Assessment and Step II Locating Burrows and Burrowing Owls. 

Step I - Habitat Assessment 
Results of the Step I, Habitat Assessment concluded that the survey area and 500-foot survey buffer exhibited 
suitable BUOW habitat consisting of disturbed, low-growing vegetation; bare ground; and fossorial mammal 
burrows. 

Step II – Locating Burrows and Burrowing Owls 
The Step II surveys did not identify BUOW burrows, BUOW sign or BUOW within the survey area or within 
the 500-foot survey buffer.  A complete list of all avian species observed within the survey area and survey 
buffer is included in Appendix A, Avian Compendium, attached. 

Recommendations 
As required by the MSHCP, a pre-construction survey must be conducted 30 days prior to ground disturbance 
for project sites whether or not BUOW are found during the focused surveys to avoid the direct take of BUOW.  

Should you have any questions concerning the methodology or findings in this report, please contact Amy Lee 
(A.Lee@pcrnet.com) at (949) 753-7001. 

 
Sincerely, 
 
 
 
 
Amy Lee 
Biologist 
 
Attachments 
 
Fig 1 - Regional Map 
Fig 2 - Vicinity Map 
Fig 3 - Survey Area 
Appendix A – Avian Compendium 
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PROJECT
SITE

Ironwood Village Project - Alternative Off-site Waterline Area
Figure 1

Regional Map
SOURCE: ESRI Street Map, 2009.
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Ironwood Village Project - Alternative Off-site Waterline Area
Figure 2

Vicinity Map
SOURCE: USGS Topographic Series (Sunnymead, CA).
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Ironwood Village Project - Alternative Off-site Waterline Area
Figure 3

Survey Area
SOURCE: Google Maps, 2015 (Aerial).
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Appendix A - Avian Compendium 

* non-native 
 

Ironwood Village Project - Alternative Off-site Waterline Area A-1 ESA PCR 
Burrowing Owl Focused Survey July 2016 

 

 

BIRDS 

Scientific Name Common Name  

Cathartidae New World Vultures 

 Cathartes aura turkey vulture 

Falconidae Falcons 

 Falco sparverius American kestrel 

Charadriidae Plovers 

 
 

Charadrius vociferus killdeer 

Columbidae Pigeons and Doves 

 Zenaida macroura mourning dove 

Cuculidae Cuckoos and Roadrunners 

 
 

Geococcyx californianus greater roadrunner 

Trochilidae Hummingbirds 

 Calypte anna Anna's hummingbird 

Tyrannidae Tyrant Flycatchers 

 Myiarchus cinerascens ash-throated flycatcher 

 Sayornis nigricans black phoebe 

 
 

Sayornis saya Say's phoebe 

 
 

Tyrannus vociferans Cassin's kingbird 

Corvidae Jays and Crows 

 Corvus brachyrhynchos American crow 
 Corvus corax common raven 

Hirundinidae Swallows 

 
 

Stelgidopteryx serripennis northern rough-winged swallow 

Aegithalidae Bushtits 

 
 

Psaltriparus minimus bushtit 

Troglodytidae Wrens 

 
 

Salpinctes obsoletus rock wren 

Mimidae Thrashers 

 Mimus polyglottos northern mockingbird 

Ptilogonatidae Silky-flycatchers 

 
 

Phainopepla nitens phainopepla 

Parulidae Wood Warblers  

 Setophaga coronata yellow-rumped warbler 
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Appendix A - Faunal Compendium 

* non-native 
 

Ironwood Village Project - Alternative Off-site Waterline Area A-2 ESA PCR 
Burrowing Owl Focused Survey July 2016 

 

BIRDS 

Scientific Name Common Name  

Emberizidae Emberizine Sparrows and Allies 

 Melozone crissalis California towhee 
 Pipilo maculatus spotted towhee 

Icteridae Blackbirds 

 Icterus bullockii Bullock's oriole 
 Icterus cucullatus hooded oriole 
 Sturnella neglecta western meadowlark 

Fringillidae Finches 

 
 

Haemorhous mexicanus house finch 
 Spinus psaltria lesser goldfinch 
 Spinus tristis American goldfinch 

Passeridae Old World Sparrows 

* 
 

Passer domesticus house sparrow 
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OUR COMMITMENT TO SUSTAINABILITY  |  ESA helps a variety of 
public and private sector clients plan and prepare for climate change and 
emerging regulations that limit GHG emissions. ESA is a registered 
assessor with the California Climate Action Registry, a Climate Leader, 
and founding reporter for the Climate Registry. ESA is also a corporate 
member of the U.S. Green Building Council and the Business Council on 
Climate Change (BC3). Internally, ESA has adopted a Sustainability Vision 
and Policy Statement and a plan to reduce waste and energy within our 
operations. This document was produced using recycled paper.   
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1.0 
Introduction 

1.1 Background and Purpose  
This document presents the results of a Determination of Biologically Equivalent or Superior 
Preservation (DBESP) conducted by ESA PCR for the approximately 89.05-acre (78.48 acres on-
site and 10.57-acre off-site) (collectively, the “study area”) proposed single-family residential 
development associated with Assessor’s Parcel Number (APN) 473-160-004 located in the City 
of Moreno Valley, Riverside County, California, as required under Section 6.1.2, 
Riparian/Riverine and Vernal Pools policy of the Western Riverside County Multiple Species 
Habitat Conservation Plan (MSHCP) (Riverside County Integrated Project/RCIP, 2003; Dudek & 
Associates, 2003). No MSHCP Riparian Areas or vernal pools occur within the study area.  
However, the study area does support MSHCP Riverine Areas and as such requires a DBESP 
analysis for any impacts proposed to these areas.  This DBESP provides details on the MSHCP 
Riverine Areas located within the project study area in addition to proposed impacts and 
compensatory mitigation for compliance with Section 6.1.2 of the MSHCP. 

1.2 Definition of the Study Area  
The approximately 89.05-acre study area is regionally situated north of State Route (SR) 60 and 
northeast of Interstate (I) 215 (Figure 1, Regional Map).  Specifically, the study area is located 
northeast of the intersection of Ironwood Avenue and Nason Street in the City of Moreno Valley.  
The study area is depicted on the U.S. Geological Survey (USGS) 7.5’ Sunnymead topographic 
quadrangle (S34, T2S, R3W & S3, T3S, R3W) (USGS, 1967; Earth Survey, 2015), as shown in 
Figure 2, Vicinity Map.  The specific locations and extend of the on-site and off-site study areas 
are depicted on Figure 3, Study Areas.  The six (6) off-site study areas are associated with four 
types of proposed project activities including manufactured slopes, road improvements, a sewer 
line extension, and water line extensions (1 proposed and 2 alternatives) as described below: 

Manufactured Slopes (West & East) – There are two (2) off-site study area locations proposed to 
support manufactured slopes, including one area adjacent to Nason Street (West) and a second 
area adjacent to the eastern boundary of the on-site study area (East).   

Road Improvements – There is one (1) road improvement area proposed between the area located 
directly north of Ironwood Avenue and south of the on-site study area boundary.   

Sewer Line – There is one (1) sewer line area which is proposed to connect at the southeast 
corner of the on-site study area at the intersection of Ironwood Avenue and Oliver Street and 
extend south along Oliver Avenue, ultimately ending at the SR-60 freeway.   

Ironwood Village Project 1 ESA PCR  
Determination of Biologically Equivalent or Superior Preservation September 2016 
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Figure 1

Regional Map
SOURCE: ESRI Street Map, 2009.
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Ironwood Village Project
Figure 2

Vicinity Map
SOURCE: USGS Topographic Series (Sunnymead, CA).
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Study Areas
SOURCE: Google Maps, 2015 (Aerial).
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1.0 Introduction 

Water line (Proposed and Alternatives) – Although the exact location of the final water line 
extension is still unknown, one proposed alignment and two (2) alternative alignments were 
assessed as part of the off-site project study areas.  The Proposed Water Line would commence at 
the intersection of Ironwood Avenue and Oliver Street and extend east along Ironwood Avenue, 
continuing north along Moreno Beach Drive, and terminating at the intersection of Moreno Beach 
Drive and Kalmia Avenue.  Water Line Alternative 1 would connect the water line at the 
northeast corner of the on-site study area and extend north terminating near an existing off-site 
water tower.  Water Line Alternative 2 would commence at the northeastern corner of the on-site 
study area and extend east toward the intersection of Moreno Beach Drive and Juniper Avenue.   

It should be noted that only one of the water line alignments will ultimately be implemented by 
the project.  However, given the relatively small amount of impacts to Riverine Areas proposed 
by the water alignments, this DBESP analyzes the cumulative impacts to MSHCP Riverine 
resources as if all water line alignments were to be implemented in order to provide a 
conservative analysis.  Ultimately, impacts to MSHCP Riverine resources will be slightly reduced 
once the final water line alignment is chosen. 

The topography on-site is generally flat with gently rolling hills throughout the study area and 
steeper rock outcrops on the northwest corner.  On-site elevations range from the lowest of 
approximately 1,830 feet above mean sea level (MSL) along the southern boundary of the study 
area to a high of approximately 1,975 feet above MSL along the northwest boundary of the study 
area.  The topography of the off-site study areas are generally flat with the exception of the 
proposed water line area that extends north from the northeastern corner of the study area, which 
consists of a fairly steep east-facing slope supporting some native vegetation and rocky outcrops.  
Elevations within the off-site areas range from the lowest of approximately 1,793 feet above MSL 
at the southern end of the proposed sewer line to a high of approximately 1,948 feet above MSL 
at the steepest portion of the proposed water line area.  Representative photographs of the study 
area are included in Figures 4a and 4b, Site Photographs. 

1.3 Relationship to the MSHCP 
The study area is located within the Reche Canyon/Badlands Plan of the MSHCP.  The MSHCP 
is a multi-jurisdictional Habitat Conservation Plan to maintain biological and ecological diversity 
within a rapidly urbanizing region.  Under the MSHCP, participating jurisdictions (in this case, 
the City of Moreno Valley) are authorized to allow “take” of specified plant and wildlife species 
within the MSHCP Plan Area.  In addition, the wildlife agencies, namely CDFW and USFWS, 
allow take of habitat or individual species outside of the MSHCP Conservation Area in exchange 
for the assembly and management of a coordinated MSHCP Conservation Area.  The study area 
is not within or adjacent to a criteria cell, as shown in Figure 5, Relationship to the MSHCP.  A 
criteria cell is defined as a “unit within the Criteria Area” for which descriptions are provided “to 
guide assembly of the Additional Reserve Lands”.  Since the study area is not within a criteria 
cell, the project is not subject to the Habitat Acquisition and Negotiation Strategy (HANS) 
process.  The HANS process applies to properties within a MSHCP criteria cell which may be 
needed for inclusion in the MSHCP Conservation Area.   

Ironwood Village Project 5 ESA PCR  
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Ironwood Village Project

Figure 4a
Site Photographs

SOURCE: ESA PCR, 2016

PHOTOGRAPH 1. View of the brittlebush scrub community, facing northeast.

PHOTOGRAPH 3. View of the ruderal community in foreground and the 
laurel sumac scrub/ruderal community in the background to the left, facing 
southwest.

PHOTOGRAPH 2. View of the rock outcrop/Riversidean sage scrub 
community, facing north.
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Ironwood Village Project

Figure 4b
Site Photographs

SOURCE: ESA PCR, 2016

PHOTOGRAPH 4. View of the ruderal/Riversidean sage scrub community, 
facing southeast.

PHOTOGRAPH 6. View of the ruderal community within the off-site water 
line extension area, facing south.

PHOTOGRAPH 5. View of the ruderal community, facing northwest.
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Relationship to the MSHCP
SOURCE: USGS Topographic Series; MSHCP.
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1.0 Introduction 

Although the study area is not within a criteria cell, it is still subject to other plan wide 
requirements of the MSHCP.  The Applicant is required to pay the Local Development Mitigation 
Fee established in the MSHCP Implementation Agreement (Section 8.5.1 of the MSHCP), 
comply with the Riparian/Riverine policy (Section 6.1.2 of the MSHCP), and conduct burrowing 
owl surveys since the study area is within the Burrowing Owl Survey Area (Section 6.3.2 of the 
MSHCP).  The study are is not within the MSHCP’s Narrow Endemic Plant Species Survey Area 
(Section 6.1.3 of the MSHCP), Criteria Area Species Survey Area, Amphibian Species Survey 
Area, or Mammal Species Survey Area (Section 6.3.2 of the MSHCP).  However, the study area 
is within the Stephens’ kangaroo rat (SKR) habitat conservation plan (HCP) boundaries and will 
be required to pay the SKR mitigation fee for coverage under the HCP.

1
  

The study area is not within any Core or Linkage areas as identified by the MSHCP (Dudek & 
Associates, 2003).  There is one proposed linkage (Proposed Linkage 4) approximately 2.1 miles 
to the north of the study area and one existing core (Core H) roughly 4.0 miles to the south of the 
study area.  Proposed Linkage 4 would include upland habitat within Reche Canyon, which 
would provide connection to Box Springs Reserve, the Badlands, and San Bernardino County.  
The open area directly to the north of the study area does directly connect to Proposed Linkage 4.  
Existing Core H includes Lake Perris State Recreation Area and San Jacinto Wildlife Area.  
There is no direct connection from the study area to Core H, which are separated by urban 
development. 

1  http://www.skrplan.org/index.html; SKR is an Adequately Conserved species under the MSHCP.  However, 
coverage is only provided under the MSHCP in areas within the MSHCP boundaries that are outside the 
boundaries of the SKR HCP.   

Ironwood Village Project 9 ESA PCR  
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2.0 
Project Description 

2.1 Proposed Project 
The 89.05 acre study area is a proposed single-family residential development that will occupy 
approximately 38.5 acres, as shown in (Figure 6, Site Plan).2  The remaining on-site acreage 
(39.98 acres) will be open space areas, which will consist of community open space areas that 
will be planted as appropriate to the project’s climate, the proposed on-site mitigation area and 
avoided areas in the northwestern and northeastern corner of the study area, which encompass 
native vegetation and rock outcroppings that will be preserved.   Per Figure 3, there are four types 
of off-site improvement areas associated with the project totaling 10.57 acres, including 
manufactured slope areas, road improvements, a sewer line extension, and water line extensions 
comprised of one (1) proposed alignment & two (2) alternative alignments.  Sewer and water 
lines will be extended onto the study area from existing utilities.  Primary access to the 
development would occur from Ironwood Avenue between Nason Street and Oliver Street, 
immediately opposite from and north of Lantz Lane.  Secondary access would be provided by 
driveways on both Nason Street and Oliver Street just north of Ironwood Avenue. 

The study area supports two drainage systems identified as Drainage A and Drainage Complex B.  
The drainages support field indicators associated with USACE, RWQCB, and CDFW 
(collectively “the resource agencies”) jurisdictional waters.  The limits of CDFW jurisdictional 
streambed resources were found to be consistent with the definition of Riverine Areas as defined 
by Section 6.1.2 of the MSHCP.  Drainage A is an unvegetated roadside ditch that enters the 
Ironwood Avenue Right-of-Way and flows on-site adjacent to the southern boundary.  Drainage 
A exits the study area via a corrugated metal pipe (CMP) that runs under Ironwood Avenue.  
Drainage Complex B occurs within the off-site areas and comprises the mainstem Drainage B 
feature and five smaller tributaries (Drainages B1 through B5).  The mainstem feature identified 
as Drainage B is an ephemeral sandy wash that originates off-site to the northwest of the study 
area along Reche Canyon Road.  Drainage B meanders south/southwest and crosses the off-site 
Water Line Alternative 1 and sewer line area, ultimately entering a detention basin located 
directly northeast of the Nason Street exit of the SR-60.    

  

2 The project site plan does not depict the conceptual on-site mitigation area presented as Figure 10 in Section 7.3 
below.  However, the feasibility of providing the necessary on-site mitigation area into the site design has been 
evaluated by the project engineer, and the mitigation area will be integrated into the final project design should the 
resource agencies prefer on-site mitigation as part of subsequent regulatory permitting. 

Ironwood Village Project 11 ESA PCR  
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Ironwood Village Project

Figure 6
Site Plan

SOURCE: Anderson Consulting Engineers, Inc., 2016
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2.0 Project Description 

Drainages B1 through B5 are minor ephemeral drainages that drain very small and localized 
watersheds located directly west of the existing water district road which runs parallel to the 
eastern boundary of the study area.  Drainage B5 supports marginal, yet more substantial flows 
than Drainages B1 through B4, and was likely formed by controlled release from the water tank 
structure directly to the west which outlets directly into the drainage via a large corrugated metal 
pipe structure.  Drainage A and Drainage Complex B are further described in Section 4.4, 
Riverine Areas Setting and Section 5.1, Assessment of Riparian/Riverine and Vernal Pool 
Resources, below. 

2.2 Project Alternatives 
The sensitive biological resources on the study area are limited to Drainage A and Drainage 
Complex B that support ephemeral habitats and are considered jurisdictional features and 
MSHCP Riverine Areas.  The study area does not support any habitats that qualify as MSHCP 
Riparian Areas. Avoidance of sensitive biological resources on the study area is not feasible as 
impacts are necessary to provide slope stabilization to support the proposed residential 
development and infrastructure improvements, including road improvements along Ironwood 
Avenue and extension of water and sewer lines to the proposed development from existing off-
site utilities.  Permanent impacts proposed to MSHCP Riverine Areas total 0.077 acre and 
include: Drainage A (0.059 acre), Drainage B (0.011 acre), Drainage B2 (<0.001), Drainage B3 
(<0.001), Drainage B4 (<0.001) and Drainage B5 (0.007 acre).  The remaining impacts to 
MSHCP Riverine Areas (totaling 0.088 acre) are temporary impacts associated with the extension 
of the off-site sewer and water lines to the study area.  All though the drainages will either be 
permanently or temporarily impacted, the drainages are ephemeral systems with limited 
watersheds and support little to no native vegetation.  Impacts to vegetation within the drainages 
will be limited to small patches of upland vegetation, including brittlebush scrub, buckwheat 
scrub, and Riversidean sage scrub.    

Impacts to MSHCP Riverine Areas addressed in this report are based on a worst-case scenario in 
regards to impacts to MSHCP Riverine Areas, which assesses impacts associated with all 
Alternative Water Lines.  However, it should be noted that once the Alternative Water Line route 
is chosen, actual impacts to MSHCP Riverine Areas will be slightly less. Therefore, when 
addressing mitigation, the acreage of presumed mitigation will be based on a 2:1 ratio of TOTAL 
riverine impacts with the caveat that once the alternative is chosen, impacts and mitigation may 
be slightly reduced.  

2.3 100 Percent Avoidance Analysis 
In accordance with the MSHCP, a 100 percent avoidance alternative was considered to determine 
if a project could be developed on the property that avoided 100 percent of the MSHCP Riverine 
Areas present.  The study area supports two drainage systems (Drainage A and Drainage 
Complex B), which are briefly described above and in further detail in section 4.4, Riverine 
Features, of this report.  Drainage A, which occurs on-site and off-site, and Drainage Complex B 
(i.e. mainstem Drainage B and its tributaries), which occurs within the off-site areas, were 
determined to meet the definition of MSHCP Riverine Areas.   
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2.0 Project Description 

In order to avoid all impacts to Riverine Areas, the project could not provide infrastructure 
improvements, including road improvements and water and sewer line extensions and support the 
developable acreage necessary to make the project economically feasible.  Furthermore, since the 
proposed project is not within a MSHCP criteria cell, removing any possible development would 
place additional development pressure on areas within MSHCP criteria cells.   

In summary, the 100 percent avoidance alternative was determined to be infeasible because it 
would not allow the Applicant to provide the required infrastructure improvements while 
realizing project objectives, and it would increase development pressure within MSHCP criteria 
cells.  Additionally, the project has minimized permanent impacts to a maximum3 of just 0.077 
acre of low function and value habitat (based on the limited watershed and presence of minimal 
upland vegetation) within the drainages.  Therefore, no further analysis was considered by the 
project proponent with regard to 100 percent avoidance or any part thereof. 

2.4 Other Alternatives Considered 
No other alternatives beyond those discussed in sections 2.1 and 2.2, above, were considered for 
the development based on the economical infeasibility and low function and value of the 
biological resources identified. 

3 Actual impacts will be reduced further upon determination of the final water line alignment. 
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3.0 
Methodology 

The biological resources of the study area are documented in the Biological Resources 
Assessment (BRA) (ESA PCR, 2016) (refer to attached Appendix A, Biological Resources 
Assessment).  An overview of the methods is provided below. 

3.1 Literature Review 
Assessment of the study area began with a review of relevant maps and literature on the 
biological resources of the study area and surrounding vicinity.  The California Natural Diversity 
Database (CNDDB), a CDFW species account database; the MSHCP; and the California Native 
Plant Society (CNPS) Online Inventory of Rare and Endangered Plans were reviewed for all 
pertinent information regarding the localities of known observations of sensitive species and 
habitats in the vicinity of the study area.  Federal register listings, protocols, and species data 
provided by the USFWS and CDFW were reviewed in conjunction with anticipated Federally and 
State listed species potentially occurring within the vicinity as necessary.  In addition, numerous 
regional flora and fauna field guides were utilized to assist in the identification of species and 
suitable habitats. 

3.2 Field Investigations 
The following field investigations were conducted by ESA PCR on the study area.  The detailed 
methodology for each type of survey can be found in section 3.0 of the BRA Report, which is 
attached as Appendix A. 

• A general biological survey and vegetation mapping were conducted by ESA PCR Senior 
Biologist Ezekiel Cooley on September 19, 2014.  

• A Riparian/Riverine Areas assessment was conducted by ESA PCR Principal Regulatory 
Scientist Amir Morales on September 19 and December 10, 2014. 

• Focused plant surveys were conducted within:  

– the study area and off-site sewer line area on May 13, 2015 by ESA PCR Biologists 
Ezekiel Cooley, Amy Lee, and Lauren Singleton and on July 20, 2015 by Amy Lee; 

– the off-site proposed and alternative water line areas on May 23 and July 5, 2016 by Amy 
Lee; and 
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3.0 Methodology 

– the off-site eastern manufactured slope area on July 5, 2016 by Amy Lee; however, a 
spring focused plant survey has not yet been conducted in this area.4 

• Focused burrowing owl surveys were conducted within: 

– the study area and off-site manufactured slopes, road improvement, and sewer line areas 
from May to July 2015 by ESA PCR Biologists Ezekiel Cooley, Amy Lee, and Lauren 
Singleton; and  

– the proposed and alternative off-site water line areas from April to July 2016 by Amy Lee 
and Lauren Singleton. 

4 The western manufactured slope area was not surveyed since it does not support suitable habitat for special-status 
plant species. 
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4.0 
Description of Available Biological Information 

This section summarizes the biological resources of the study area and proposed impacts as 
documented in the BRA, attached as Appendix A.  Observed species lists are included as 
Appendix A to the BRA. 

4.1 Plant Communities 
The on-site study area totals 78.48 acres, including 69.01 acres of non-native dominated plant 
communities, 6.62 acres of native plant communities, 2.15 acres of sparsely vegetated rock 
outcrop/Riversidean sage scrub, and 0.70 acre of developed areas.  Non-native plant communities 
include 38.04 acres of ruderal areas, 2.29 acres of ruderal/Riversidean sage scrub, 28.68 acres of 
disturbed areas.  Native plant communities include 2.34 acres of brittlebush scrub, 0.31 acre of 
brittlebush scrub/ruderal, 0.09 acre of buckwheat scrub/ruderal, 0.78 acre of laurel sumac 
scrub/ruderal, and 3.10 acres of Riversidean sage scrub. 

The off-site study areas totals 10.57 acres, including 7.15 acres of non-native dominated plant 
communities, 0.64 acre of native plant communities, 0.05 acre of sparsely vegetated river wash 
area, and 2.66 acres of developed areas.  Non-native communities consist of 2.50 acres of ruderal 
areas, 0.04 acre of ruderal/brittlebush scrub, 0.43 acre of ruderal/Riversidean sage scrub, and 4.18 
acres of disturbed areas.  Native plant communities include 0.27 acre of brittlebush scrub, 0.21 
acre of brittlebush scrub/ruderal, 0.04 acre of buckwheat scrub/ruderal, and 0.12 acre of 
Riversidean sage scrub, and 0.07 acre of Riversidean sage scrub/ruderal.  

Descriptions and a map of the plant communities are provided in Section 4.2 and Figure 7, 
respectively, of the BRA prepared by ESA PCR included as Appendix A of this DBESP (2016) 
(Appendix A).  On and off-site permanent impacts are proposed by the project to 69.96 acres of 
non-native plant communities, 2.91 acres of native plant communities, 0.01 acre of sparsely 
vegetated river wash, and 2.93 acres of developed areas.  An additional 1.50 acres of impacts will 
occur as a result of on-site fuel modification activities as well as 5.22 acres of temporary on and 
off-site impacts.  The total acreages of each plant community mapped within the study area, the 
proposed impacts to those communities, and proposed avoidance acreages are summarized in 
Table 1, Existing and Impacted Acres of Plant Communities. 
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4.0 Description of Available Biological Information 

TABLE 1 
EXISTING AND IMPACTED ACRES OF PLANT COMMUNITIES 

Plant Communities 

Existing (acres) Permanent Impacts 
(acres) 

On-site Fuel 
Modification 

Impacts 
(acres) 

Temporary Impacts 
(acres) 

On-
site 

Off-
site 

Total On-
site 

Off-
site 

Total On-site Off-
site 

Total 

Brittlebush Scrub 2.34 0.27 2.61 0.87 0.05 0.92 0.32 0.46 0.23 0.69 

Brittlebush Scrub/Ruderal 0.31 0.21 0.52 0.30 0.21 0.51 - 0.01 - 0.01 

Buckwheat Scrub/Ruderal 0.09 0.04 0.13 0.09 0.04 0.13 - - - - 

Laurel Sumac Scrub/Ruderal 0.78 - 0.78 0.36 - 0.36 0.26 0.16 - 0.16 

Riversidean Sage Scrub 3.10 0.12 3.22 0.95 0.03 0.98 0.19 0.24 0.09 0.33 

Riversidean Sage Scrub/Ruderal - 0.07 0.07 - 0.01 0.01 - - 0.06 0.06 

Rock Outcrop/Riversidean Sage 
Scrub 

2.15 - 2.15 - - - 0.06 - - - 

River Wash - 0.05 0.05 - 0.01 0.01 - - 0.04 0.04 

Ruderal 38.04 2.50 40.54 36.94 0.72 37.66 0.35 0.14 1.78 1.92 

Ruderal/Brittlebush Scrub - 0.04 0.04 - 0.01 0.01 - - 0.03 0.03 

Ruderal/Riversidean Sage Scrub 2.29 0.43 2.72 1.32 0.43 1.75 0.13 0.03 - 0.03 

Disturbed 28.68 4.18 32.86 27.74 2.80 30.54 0.19 0.15 1.37 1.52 

Developed 0.70 2.66 3.36 0.7 2.23 2.93 - <0.01 0.43 0.43 

Total 78.48 10.57 89.05 69.27 6.54 75.81 1.50 1.19 4.03 5.22 
 
SOURCE: ESA PCR, 2014 & 2016 
 

4.2 Special-status Plant Species 
Special-status plants include those listed, or candidates for listing, by the USFWS and CDFW; 
and species considered special-status by the CNPS (Lists 1A, 1B, and 2).  Several special-status 
and CNPS-listed species were reported in the vicinity based on CNDDB and CNPS, totaling 65 
species within the 9-quadrangle search.  Of the 65 species reported in the vicinity of the study 
area, 12 species were identified as having a potential to occur within the study area based on the 
literature review and existing habitat, as listed in Appendix B to the BRA.  The remaining 53 
species were not considered to have a potential to occur based on the literature review and habitat 
present on the study area.  Focused plant surveys were conducted in 2015 and off-site road 
improvement and sewer line areas and in 2016 on the off-site water line areas; none of the species 
determined to have a potential to occur on the study area and off-site water and sewer line study 
areas were observed.  A summer focused survey was conducted within the off-site eastern 
manufactured slope area in 2016; however, a spring survey has not yet been conducted within this 
area.  The off-site western manufactured slope area does not support suitable habitat for special-
status plant species.     
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4.0 Description of Available Biological Information 

4.3 Special-status Wildlife Species 
Sensitive wildlife species include those species listed as Endangered or Threatened under the 
Federal Endangered Species Act (FESA) or the California Endangered Species Act (CESA), 
candidates for listing by the USFWS or CDFW, and Species of Special Concern to the CDFW.  
Several sensitive wildlife species were reported in the vicinity based on CNDDB, totaling 43 
species within the 9-quadrangle search.  A total of 19 species were identified as having a potential 
to occur based on the literature review and habitat present on the study area.  Of the species with 
the potential to occur, focused surveys were conducted for the burrowing owl in accordance with 
recommended protocols due to the presence of potentially suitable habitat on the study area.  The 
remaining 24 species were not considered to have a potential to occur within the study area due to 
lack of suitable habitat or the location of these areas were outside of the species’ range.  A 
summary table of these species is provided in Appendix C to the BRA.   The remaining 19 
species with potential to occur are discussed further below in section 4.3.1, Species with Potential 
to Occur.  

4.3.1  Species with Potential to Occur 
The following 19 species were determined to have a potential to occur on the study area: 

Coast horned lizard (Phrynosoma blainvillii): This reptile species is a state species of special 
concern and is a Covered Species pursuant to the Western Riverside County MSHCP.  This 
species prefers sandy riparian and sage scrub habitats, but also occurs in valley-foothill, 
hardwood, conifer, pine-cypress, juniper and annual grassland habitats below 6,000 feet.  Habitats 
include open country, especially sandy areas, washes, flood plains, and windblown deposits.   

Coast horned lizard was determined to have a moderate potential to occur within the study area 
based on the presence of some potentially suitable habitat on the northwestern corner of the on-
site area, which includes Riversidean sage scrub and brittlebush scrub.  Harvester ants, this 
species main food source, were also observed (although the food source was not seen in the area 
supporting suitable habitat).  Although habitat and a food source potentially exist on the study 
area, the majority of the potentially suitable habitat is disturbed and higher quality habitat is 
present to the northwest (Olive Hill and Reche Canyon) and northeast (the Badlands mountain 
range) of the study area.  No incidental sightings of this species occurred during any site surveys 
conducted in 2015 and 2016.  

Orange-throated whiptail (Aspidoscelis hyperythra): This reptile species is a state species of 
special concern and a Covered Species pursuant to the Western Riverside County MSHCP.  This 
species prefers chaparral, non-native grassland, Riversidean sage scrub, and juniper and oak 
woodlands.  It is often associated with riparian areas and alluvial fan sage scrub habitats.   

Orange-throated whiptail was determined to have a moderate potential to occur within the study 
area based on the presence of some potentially suitable habitat on the northwestern corner of the 
on-site area, which includes Riversidean sage scrub and brittlebush scrub.  These areas support 
perennial plants that may host this species preferred food source (termites).   
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4.0 Description of Available Biological Information 

Although habitat and a food source potentially exist on the study area, the majority of the suitable 
habitat is disturbed and higher quality habitat is present to the northwest (Olive Hill and Reche 
Canyon) and northeast (the Badlands mountain range) of the study area.  No incidental sightings 
of this species occurred during any site surveys conducted in 2015 and 2016.  

Red Diamond Rattlesnake (Crotalus ruber): This reptile species is a state species of special 
concern and a Covered Species pursuant to the Western Riverside County MSHCP.  This species 
prefers chaparral, woodland, and arid desert habitats in rocky areas with dense vegetation. 

Red diamond rattlesnake was determined to have a moderate potential to occur within the study 
area based on the presence of some potentially suitable habitat on the northwestern corner of the 
on-site area, which includes Riversidean sage scrub and brittlebush scrub.  Although these areas 
support some vegetation and crevices within the rock outcrops, the vegetation is not dense and 
rock crevices available for cover are limited.  Higher quality habitat is present to the northwest 
(Olive Hill and Reche Canyon) and northeast (the Badlands mountain range) of the study area.  
No incidental sightings of this species occurred during any site surveys conducted in 2015 and 
2016.  

Golden Eagle (Aquila chrysaetos): This raptor is a state fully protected species and is protected 
by the Bald and Golden Eagle Protection Act; it is also a Covered Species pursuant to the 
Western Riverside County MSHCP.  This species nests on cliff faces and tall trees.  Foraging 
habitat includes open country, including grasslands and early successional stages of forest and 
shrub habitats.  

Golden eagle was determined to have a potential to occur only to forage within the study area 
based on the presence of a few fossorial mammal burrows within the disturbed areas on-site, 
suggesting the presence of small mammals that could provide a possible food source.  However, 
the potential for foraging was considered very low since the majority of the site is surrounded by 
development and is highly disturbed, making it a less optimal habitat.  This species is not 
expected to nest due to lack of cliffs on the study area, which is their preferred nesting habitat.  
Additionally, there is only one CNDDB occurrence record within the vicinity.  This record was a 
breeding pair observed in fall 1979, spring 1980, and fall 1980 in San Timoteo Canyon, 
approximately 6.0 miles to the northeast.  No incidental sightings of this species occurred during 
any site surveys conducted in 2015 and 2016.  

Swainson’s hawk (Buteo swainsoni): This bird species is listed as threatened by the state and is 
a Covered Species pursuant to the Western Riverside County MSHCP.  It prefers Great Basin 
grasslands, riparian forests, riparian woodlands, and valley and foothill grasslands.  

Swainson’s hawk was determined to have a potential for foraging only within the study area 
based on the presence of a few fossorial mammal burrows within the disturbed areas on-site, 
suggesting the presence of small mammals that could provide a possible food source.  However, 
the potential for foraging was considered low since the majority of the site is surrounded by 
development and is highly disturbed, making it a less optimal habitat.  This species is not 
expected to nest due to the limited number of trees on the study area and the proximity of the 
trees to roads and residential homes, which could create some noise disturbance.   
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4.0 Description of Available Biological Information 

Additionally, there are only two CNDDB occurrence records of nesting individuals within the 
vicinity; both records are from over 100 years ago.  No incidental sightings of this species 
occurred during any site surveys conducted in 2015 and 2016. 

Burrowing owl (Athene cunicularia): This bird species is a state species of special concern and 
a Covered Species pursuant to the Western Riverside County MSHCP.  This species prefers 
coastal prairie, coastal scrub, Great Basin scrub, Mojavean desert scrub, Sonoran desert scrub, 
valley and foothill grassland and disturbed habitats.  It is known to occur in the study area vicinity 
based on CNDDB and the MSHCP, and the study area is within the MSHCP Burrowing Owl 
Survey Area, an overlay in the MSHCP that requires additional surveys.   

Burrowing owl was determined to have potential to occur within the study area based on the 
presence of suitable habitat that was identified during the Step I survey, including disturbed, low-
growing vegetation, bare ground, and a few small fossorial mammal burrows.  Step II surveys 
were conducted from May to July 2015 within the study area and off-site sewer line area and 
slope stabilization areas.  Step II surveys were conducted from April to July 2016 within the off-
site water line areas.  The subsequent Step II surveys did not identify individual burrowing owls, 
active burrowing owl burrows, or signs of burrowing owls within the survey area.  Therefore, the 
study area and adjacent buffer area do not currently support burrowing owls.  The results are also 
outlined in a separate survey reports included in the attached BRA as Appendices D and E. 

Loggerhead shrike (Lanius ludovicianus): This bird species is listed as a state species of special 
concern and a Covered Species pursuant to the Western Riverside County MSHCP.  This species 
prefers broadleaved upland forest, desert wash, Joshua tree woodland, Mojavean desert scrub, 
pinyon and juniper woodlands, riparian woodland, and Sonoran desert scrub habitats. 

Loggerhead shrike was observed foraging within the northwestern corner of study area during the 
third burrowing owl survey conducted on July 2, 2015.  This area supports suitable foraging 
habitat for this species, which includes Riversidean sage scrub and brittlebush scrub.  The 
potential for nesting for this species is considered moderate based on the presence of shrubs on 
the northwestern corner.  Although this area supports shrubs that may be suitable for nesting, the 
northwestern corner is adjacent to developed, residential areas; higher quality habitat is present to 
the northwest (Olive Hill and Reche Canyon) and northeast (the Badlands mountain range) of the 
study area. 

Coastal California gnatcatcher (Polioptila californica californica): This bird species is listed 
as Federally Threatened, state species of special concern, and a Covered Species pursuant to the 
Western Riverside County MSHCP.  This species is an obligate inhabitant of coastal sage scrub 
habitat.  

This species was observed on the study area during the focused burrowing owl survey conducted 
on May 13, 2015.  Only one individual was heard during the survey. 
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4.0 Description of Available Biological Information 

Northwestern San Diego pocket mouse (Chaetodipus fallax fallax): This mammal species is 
listed as a state species of special concern and a Covered Species pursuant to the Western 
Riverside County MSHCP.  It prefers chaparral and coastal sage scrub habitats, in addition to 
grassland and Riversidean alluvial fan sage scrub habitats. 

Northwestern San Diego pocket mouse was determined to have a moderate potential to occur 
within the study area based on the presence of suitable coastal scrub and chaparral habitat (e.g. 
brittle bush scrub, Riversidean sage scrub) in the northwestern portion and small fossorial 
mammal burrows.  No incidental sightings of this species occurred during any site surveys 
conducted in 2015 and 2016. 

Stephens’ kangaroo rat (Dipodomys stephensi): This mammal species is listed as federally 
endangered and state threatened.  Take Authorization for Stephens’ kangaroo rat is provided by 
the SKR HCP within its plan boundaries, and by the Western Riverside County MSHCP for areas 
outside of the SKR HCP but within the MSHCP area plan boundaries (this species is a MSHCP 
Covered Species).  This species prefers open grasslands or sparse shrub lands within sandy to 
sandy loam soils and low clay and gravel content. 

Stephens’ kangaroo rat was determined to have a moderate potential to occur within the study 
area based on the presence of suitable shrub habitat (e.g. brittle bush scrub, Riversidean sage 
scrub) in the northwestern portion and small fossorial mammal burrows.  The study area is not 
within any core reserves identified by the SKR HCP.  No incidental sightings of this species 
occurred during any site surveys conducted in 2015 and 2016. 

Los Angeles pocket mouse (Perognathus longimembris brevinasus): This mammal species is 
listed as a state species of special concern and a conditionally Covered Species pursuant to the 
Western Riverside County MSHCP (surveys are required for areas within the survey overlay, 
with potential conservation).  It prefers sparsely vegetated habitat areas within coastal sage scrub 
communities and in patches of fine sandy soils associated with washes. 

Los Angeles pocket mouse was determined to have a moderate potential to occur within the study 
area based on the presence of suitable Riversidean sage scrub habitat in the northwestern portion.  
No incidental sightings of this species occurred during any site surveys conducted in 2015 and 
2016. 

San Diego black-tailed jackrabbit (Lepus californicus bennettii): This mammal species is a 
California Species of Special Concern and a Covered Species pursuant to the Western Riverside 
County MSHCP.  This species prefers open brushlands and scrub habitats.   

San Diego black-tailed jackrabbit was determined to have a moderate potential to occur within 
the study area.  The majority of the study area supports suitable habitat for this species, including 
the Riversidean sage scrub on the northwestern corner and the ruderal areas (which support some 
short grasses).  However, this species is highly conspicuous and no incidental sightings of this 
species occurred during any site surveys conducted in 2015 and 2016. 
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4.0 Description of Available Biological Information 

San Diego desert woodrat: This mammal species is a California Species of Special Concern and 
a Covered Species pursuant to the Western Riverside County MSHCP.  This species prefers 
coastal scrub and chaparral habitats with areas containing rock outcrops and cliffs.   

San Diego desert woodrat was determined to have a moderate potential to occur within the study 
area based on the presence of suitable habitat (e.g. Riversidean sage scrub, rock 
outcrop/Riversidean sage scrub) in the northwestern portion and small fossorial mammal 
burrows.  No incidental sightings of this species occurred during any site surveys conducted in 
2015 and 2016. 

Southern Grasshopper Mouse (Onychomys torridus ramona): This mammal species is a state 
species of special concern.  This species prefers grasslands, desert areas, and especially scrub 
with friable soils.  

Southern grasshopper mouse was determined to have a potential to occur within the study area 
based on the presence of suitable shrub habitat (e.g. brittle bush scrub and Riversidean sage 
scrub) in the northwestern portion and small fossorial mammal burrows.  However, the potential 
was considered low since this species has not been recorded on CNDDB within the vicinity of 
study area since 1938.  No incidental sightings of this species occurred during any site surveys 
conducted in 2015 and 2016. 

American badger (Taxidea taxus): This mammal species is a state species of special concern.  
This species prefers grasslands, desert areas, and especially scrub with friable soils.  

American badger was determined to have a potential to occur within the study area based on the 
presence of shrubs within the Riversidean sage scrub habitat on the northwestern corner of the 
study area.  A few fossorial mammal burrows were observed, suggesting the presence of small 
mammals that could provide a possible food source.  However, the potential was considered low 
since the majority of the site is surrounded by development and a large portion of suitable habitat 
is disturbed.  Additionally, this species has not been recorded within the vicinity since 1908.  No 
signs of this species were observed during any site surveys conducted in 2015.   

Western Mastiff Bat (Eumops perotis californicus): This mammal species is a state species of 
special concern.  This species prefers chaparral, cismontane woodlands, coastal scrub, and valley 
and foothill grassland habitats. 

Western mastiff bat was determined to have a potential to occur for foraging only within the 
study area.  However, the potential was considered low since although bats in this family are 
known to be strong fliers and can fly long distances to forage, habitat on the study area is 
disturbed and the majority is surrounded by development.  This species preferred roosting habitat 
is not present on the study area and the nearest CNDDB occurrence record is from1990 
approximately 3.0 miles to the southwest of the study area, in an area that is now a residential 
development.  No incidental sightings of this species occurred during any site surveys conducted 
in 2015 and 2016. 
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4.0 Description of Available Biological Information 

Ironwood Village Project 24 ESA PCR  
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Pocketed free-tailed bat (Nyctinomops femorasaccus): This bat species is a state species of 
special concern and occurs in more arid habitats, roosting in rock crevices, caverns, or buildings.   

Pocketed free-tailed bat was determined to have a potential to occur for roosting only within the 
study area based on the presence of rock outcrops.  However, this potential was considered very 
low since this species typically prefers steeper cliffs for roosting habitat.  Although little is known 
regarding home range for this species, the potential for roosting is also unlikely since the study 
area does not support adjacent foraging habitat (CDFW, 2000).  There are only 2 CNDDB 
occurrence records in the vicinity.  The nearest record is from 1985 approximately 6.5 miles to 
the southwest of the study area near March Air Force Base.  No incidental sightings of this 
species occurred during any site surveys conducted in 2015 and 2016. 

Lesser long-nosed bat (Leptonycteris verbabuenae): This bat species is a federally endangered 
species and occurs in more arid habitats, such as desert grasslands and shrublands. 

Pocketed free-tailed bat was determined to have a potential to occur for roosting  and foraging.  
Potential night roosts included a limited number of trees and rock crevices on the northwestern 
corner of the project and scattered cactus may provide feeding opportunities.  Although day 
roosting habitat (caves or mines) are not present on the study area, this species can travel long 
distances between day roosting and foraging sites.  However, the potential was considered very 
low for both roosting and foraging since this species not typically found in California and 
recorded sightings are typically vagrant migrants.  There is only 1 CNDDB occurrence record 
within the vicinity from 1993, approximately 9.5 miles to the northeast in a residential 
neighborhood of Yucaipa.  No incidental sightings of this species occurred during any site 
surveys conducted in 2015 and 2016. 

Pallid bat (Leptonycteris verbabuenae): This bat species is a federally endangered species and 
occurs in more arid habitats, such as desert grasslands and shrublands. 

Pocketed free-tailed bat was determined to have a potential to occur for roosting  and foraging.  
Potential night roosts included a limited number of trees and rock crevices on the northwestern 
corner of the project and scattered cactus may provide feeding opportunities. only within the 
study area based on the presence of rock outcrops.  Although day roosting habitat (caves or 
mines) is not present on the study area, this species can travel long distances between day 
roosting and foraging sites.  However, the potential was considered very low for both roosting 
and foraging since this species not typically found in California and recorded sightings are 
typically vagrant migrants.  There is only 1 CNDDB occurrence record within the vicinity from 
1993, approximately 9.5 miles to the northeast in a residential neighborhood of Yucaipa.  No 
incidental sightings of this species occurred during any site surveys conducted in 2015 and 2016. 

4.3.2  Migratory Birds and Raptors 
The study area supports some potential nesting and foraging habitat for nesting birds and raptors, 
primarily in the northwestern corner of the study area where there are shrubs and some trees.  
Several species of birds were observed on-site and were identified by CNDDB as potentially 
occurring within the 9-quadrangle search area.   
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4.0 Description of Available Biological Information 

Raptors observed on-site include Cooper’s hawk (Accipiter cooperii), red-tailed hawk (Buteo 
jamaicensis), and American kestrel (Falco sparverius).  There is also a foraging potential for 
listed raptors within the 9-quadrangle search area according to CNDDB, such as golden eagle 
(State Fully Protected) and Swainson’s hawk (Federally Threatened), though the potential of 
foraging is considered low and neither are expected to nest on-site.  These special-status bird 
species are listed in Appendix C to the attached BRA. 

4.4 Riverine Areas Setting 
The study area is located within rolling valley topography located southeast of Reche Canyon and 
south/southwest of The Badlands mountain range.  The study area is located within the Santa Ana 
Watershed and generally drains toward the south, eventually reaching the Perris Valley Storm 
Drain, which ultimately reaches the San Jacinto River and then Canyon Lake.   The USGS 
Sunnymead topographic Quadrangle depicts a blueline stream originating in the foothills to the 
north with headwaters located approximately 2,000 linear feet from the on-site study area.  The 
mapped blueline drainage feature enters the study area near the center of the northern project 
boundary and bisects the property.  The property has been subjected to seasonal dry-farming 
and/or weed abatement activities for decades.  Based on the jurisdictional assessments performed 
by ESA PCR, no discernible streambed or indicators of flow were observed within the area 
historically mapped as a blueline drainage feature during the September 19, 2014 assessment of 
Riparian/Riverine Areas.  In order to determine if indicators of flow reestablish following 
moderate rain events, Amir Morales returned to investigate the study area following a series of 
early December 2014 storm events yielding a total of nearly 2-inches of rain over three 
consecutive days.  In our experience, this amount of rain would have reestablished some evidence 
of flow capable of eroding a streambed.  However, no ordinary water mark, sediment 
deposition/sorting, debris wracks, bed/bank, streambed associated vegetation, or other flow 
indicators were observed immediately following the consecutive rain events, and no vegetation 
was observed as establishing in those areas based on review of recent and historical imagery of 
the site.  As a result, it was determined that no MSHCP Riparian/Riverine Areas occur within the 
area depicted as a USGS blueline drainage feature mapped within the study area.   

It was noted that the USGS Sunnymead Quadrangle depicts a small water feature at the off-site 
headwaters of the blueline drainage feature, approximately 2,000 linear feet north of the study 
area where the feature originates.  As such, it is feasible that the mapped water feature was 
formed in association with a historic stock pond, which may have supported a small drainage that 
ultimately extended to the study area when water was historically discharged from the pond 
feature and/or significant storm events caused it to overflow.  However, based on review of 
current aerial imagery in Google Earth, no water feature appears to persist within the off-site 
headwaters in the current condition capable of supporting a discernible streambed.  Consequently, 
the only Riverine Area identified within the on-site study area during the December 2014 site 
visit is a minor roadside ditch identified as Drainage A, which extends into the off-site Ironwood 
Avenue right-of-way.  Riverine indicators within the off-site study areas are therefore limited to 
Drainage Complex B, comprised of a mainstem drainage identified as Drainage B, and its 
tributaries identified as Drainages B1 through B5.   
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4.0 Description of Available Biological Information 

No riparian and/or hydrophytic vegetation communities were observed on the study area that 
would warrant the need for a formal wetland analysis, and no depressional features were 
observed.  Therefore, no wetland or vernal pool resources were determined to occur within the 
project study area. 

Drainage A and Drainage Complex B are considered to meet the MSHCP definition of Riverine 
Areas (rather than MSHCP Riparian Areas) since they are supported by ephemeral5 flows and do 
not support riparian vegetation communities.  The extent of Riverine Areas associated with 
Drainage A and Drainage Complex B are considered to be equivalent to the extent of CDFW 
jurisdiction.  Riverine Areas associated with the two drainage systems are discussed in further 
detail in Section 5.1, Assessment of Riparian/Riverine and Vernal Pool Resources, below.  

5  Ephemeral drainages are streambeds that generally convey runoff during, and immediately after, a storm event. 
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5.0 
Assessment of Riparian/Riverine and Vernal 
Pool Resources 

5.1 Assessment of Riparian/Riverine and Vernal Pool 
Features 
Section 6.1.2, Protection of Species Associated with Riparian/Riverine Areas and Vernal Pools, 
of the MSHCP provides for the protection of Riparian/Riverine Areas and Vernal Pools within 
the MSHCP Plan Area.  Riparian/Riverine areas are defined in the MSHCP as “lands which 
contain habitat dominated by trees, shrubs, persistent emergents, or emergent mosses and lichens, 
which occur close to or which depend upon soil moisture from a nearby fresh water source; or 
areas with fresh water flow during all or a portion of the year.”  Vernal pools are defined in the 
MSHCP as “seasonal wetlands that occur in depression areas that have wetlands indicators of all 
three parameters (soils, vegetation, and hydrology) during the wetter portion of the growing 
season but normally lack wetlands indicators of hydrology and/or vegetation during the drier 
portion of the growing season.”   

As shown in Figure 7, MSHCP Riverine Areas, the study area supports 0.165 acre of Riverine 
Areas, including 0.59 acre in Drainage A (0.046 acre on-site and 0.013 acre off-site), 0.069 acre 
in off-site Drainage B, 0.001 acre in off-site Drainages B1, 0.001 acre in off-site Drainage B2, 
0.001 acre in off-site Drainage B3, 0.001 acre in off-site Drainage B4, and 0.033 acre in off-site 
Drainage B5.  This acreage is equivalent to the CDFW jurisdiction for these drainages.  All 
drainages meet the definition of Riverine Areas since they are supported by ephemeral flows and 
do not support any vegetation that is dependent on hydrology from the drainages.  The acreages 
of MSHCP Riverine Areas in Drainage A and Drainage Complex B are summarized in Table 2, 
MSHCP Riverine Areas.  Other types of aquatic features that could provide suitable habitat for 
MSHCP vernal pool species, such as fairy shrimp, are not present within the study area (i.e. 
vernal pools, swales, vernal pool-like ephemeral ponds, seasonal ponds, stock ponds, or other 
human-modified depressions such as tire ruts, etc.).  Photographs of the drainages are provided in 
Figures 8a and 8b, Drainage Photographs.  Detailed descriptions of Drainage A and Drainage 
Complex B are provided in sections 5.1.1 and 5.1.2 below. 
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Ironwood Village Project
Figure 7

MSHCP Riverine Areas
SOURCE: Google Maps, 2015 (Aerial).

Project Boundary
On-Site
Off-Site
MSHCP Riverine Area
Culvert
Non-Jurisdictional

0 600

Feet

1.ae

Packet Pg. 1184

A
tt

ac
h

m
en

t:
 D

B
E

S
P

 R
ep

o
rt

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Ironwood Village Project

Figure 8a
Drainage Photographs

SOURCE: ESA PCR, 2016

PHOTOGRAPH 1. View of Drainage A, facing northwest 
(upstream).

PHOTOGRAPH 2. View of Drainage B within the off-site 
sewer line area, facing south (downstream).

PHOTOGRAPH 3. View of Drainage B within the off-site water line area, 
facing north (upstream).

PHOTOGRAPH 4. View of Drainage B1, facing southeast 
(downstream).
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Ironwood Village Project

Figure 8b
Drainage Photographs

SOURCE: ESA PCR, 2016

PHOTOGRAPH 5. View of Drainage B2, facing southeast 
(downstream).

PHOTOGRAPH 6. View of Drainage B3, facing southeast 
(downstream).

PHOTOGRAPH 7. View of Drainage B4, facing southeast (downstream). PHOTOGRAPH 8. View of Drainage B5, facing northeast 
(downstream).
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5.0 Assessment of Riparian/Riverine and Vernal Pool Resources 

TABLE 2 
MSHCP RIVERINE AREASA 

Drainage (Study Area) Length (ft) Area (acres) 
Riparian/Riverine 
Classification 

A (On-Site) 285 0.046 Riverine 

A (Off-Site) 111 0.013 Riverine 

B (Off-Site) 306 0.069 Riverine 

B1 (Off-Site) 0* 0.001 Riverine 

B2 (Off-Site) 32 0.001 Riverine 

B3 (Off-Site) 25 0.001 Riverine 

B4 (Off-Site) 34 0.001 Riverine 

B5 (Off-Site) 35 0.033 Riverine 

Total 828 0.165  

 
NOTES: 
 

* Less than one linear foot of jurisdiction occurs within Drainage B1 as the majority of the drainage within the 
off-site study area is associated with an existing corrugated metal pipe that was not quantified. 

 
Source:  ESA PCR, 2014 

 

5.1.1  Drainage A (MSHCP Riverine Area) 
Drainage A is an unvegetated roadside ditch that establishes only when rain events generate 
sufficient runoff from Ironwood Avenue to erode a small channel through sandy disturbed soils.  
The ephemeral ditch enters the Ironwood Avenue Right-of-Way within the off-site study area 
then enters the on-site study area along the southern project boundary, extending for 
approximately 285 linear feet.  The ditch then enters a corrugated metal pipe (CMP) beneath 
Ironwood Avenue, which is ultimately conveyed through the rural residential development to the 
south and into a water quality basin adjacent to SR-60.  Drainage A measures approximately 3 
feet in channel width and contains sandy loam soils that are periodically disturbed by weed 
abatement activities.  A photograph of Drainage A is provided in Figure 8a. 

Drainage A within the on and off-site study area supports a total of approximately 396 linear feet 
of ephemeral unvegetated roadside ditch, containing 0.46 acre of on-site and 0.013 acre of off-site 
CDFW jurisdictional streambed/MSHCP Riverine Areas totaling 0.059 acre.   

5.1.2  Drainage Complex B (MSHCP Riverine Area) 
Drainage B 
Drainage B is an ephemeral sandy wash that originates off-site approximately 2 miles to the 
northwest along Reche Canyon Road.  The drainage meanders along the road until it reaches the 
valley floor extending across Trust Way, crossing Kalmia Avenue, and then conveys runoff along 
the west side of Moreno Beach Drive for approximately a quarter-mile prior to crossing the off-
site Water Line Alternative 1.   
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5.0 Assessment of Riparian/Riverine and Vernal Pool Resources 

The drainage feature then extends south/southwest for another quarter-mile before entering a 
culvert beneath Ironwood Avenue and meandering for another quarter-mile prior to entering the 
off-site sewer line study area.  Drainage B then continues for approximately 700 linear feet 
toward the southwest ultimately entering a detention basin located directly northeast of the Nason 
Street exit of SR-60.  Drainage B within the off-site study areas ranges from approximately 4-10 
feet in channel width and is entirely unvegetated.  Soils within the wash are comprised of loamy 
sands of the Tujunga series consistent with the mapping by NRCS.  Photographs of Drainage B 
are provided in Figure 8b. 

Drainage B within the off-site sewer line and Water Line Alternative 1 total approximately 306 
linear feet of unvegetated ephemeral sandy wash totaling approximately 0.069 acre of CDFW 
jurisdictional streambed/MSHCP Riverine Areas. 

Drainages B1- B5 
Drainages B1 through B5 are minor ephemeral drainages that with the exception of Drainage B5 
(which appears to accept flow from a water tank bypass pipe) function to drain a very limited 
watershed west of the existing water district road that runs parallel to the eastern boundary of the 
study area.  Drainage B5 appears to support flows from two small slope v-ditches as well as a 
pipe at its headwaters that appears to drain the existing water tank directly to the west, and was 
likely formed by controlled releases from the water tank structure.  Otherwise, no natural 
watershed capable eroding such an incised drainage feature occurs upstream.  Drainages B1 
through B3 have small CMP culverts that convey limited runoff west of the water district road 
and support very weak indicators of flow and/or bed and bank.  Drainage B4 does not support a 
pipe culvert rather a small pipe that drains surface flow from a small v-ditch directly west of the 
road.  No discernible indicators associated with a streambed such as an ordinary high water mark, 
sediment deposition/sorting, debris wracks, or streambed associated vegetation were observed 
within Drainages B1-B4 immediately following the consecutive rain events of early December 
2014.  However, Drainages B1 through B4 do support topographic low points with banks typical 
of headwater swales.  Drainage B5 was presumed to support Riverine Areas due to the presence 
of an ordinary high water mark, which ultimately became indiscernible after approximately 1,000 
linear feet.  Drainages B1 through B5 were all presumed to support CDFW jurisdictional 
streambed/MSHCP Riverine Areas. 

Drainages B1 through B4 exhibit sparse upland scrub vegetation and ruderal grasses and are 
otherwise unvegetated.  Drainage B5 supports a small patch of mule fat along approximately 15 
linear feet of the headwaters directly downstream of the water tank pipe and mostly upland scrub 
vegetation beyond.  Drainages B1 through B5 contain CDFW jurisdictional channel widths 
ranging from 0.5 to 3 feet, while Drainage B5 exhibits USACE jurisdiction averaging 
approximately 2 feet in channel width and a CDFW channel width approximately averaging 10 
feet.  Drainage Complex B drainage features all were observed to support sandy loam soils.  
Photographs of Drainage Complex B are provided in Figures 8a and 8b. 

Drainage Complex B (Drainages B1 through B5) total approximately 0.037 acre of CDFW 
jurisdictional streambed/MSHCP Riverine Areas. 
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5.0 Assessment of Riparian/Riverine and Vernal Pool Resources 

5.2 Assessment of Riparian/Riverine and Vernal Pool 
Plant and Wildlife Species 
5.2.1  Riparian/Riverine Plant Species 
A habitat assessment was conducted for species listed in Section 6.1.2, Protection of Species 
Associated with Riparian/Riverine Areas and Vernal Pools, of the MSHCP.  The results are 
presented in Table 3, MSHCP Riparian/Riverine Plant Species.  Only one Riparian/Riverine 
plant species was determined to have a potential to occur on the study area, namely smooth 
tarplant (Centromadia pungens ssp. laevis).  This species was considered to have a potential to 
occur only within the riverine habitat associated with the on- and off-site drainages; however, 
smooth tarplant was not observed during any of the focused plant surveys and therefore was 
concluded to be absent from the study area.  The remaining MSHCP Riparian/Riverine plant 
species are not expected to occur within the study area due to the lack of suitable habitat or the 
location of the study area.  

TABLE 3 
MSHCP RIPARIAN/RIVERINE PLANT SPECIES 

Species Potential to Occur within the Study Area 

Brand's phacelia 
Phacelia stellaris 

Not expected to occur.  This species has not been recorded in the Moreno 
Valley area.  There is only one occurrence record in CNDDB within Riverside 
County, which was observed in 2000 in the City of Riverside near the Santa 
Ana River. 

California Orcutt grass 
Orcuttia californica 

Not expected to occur due to the lack of vernal pools. 

Coulter's matilija poppy 
Romneya coulteri 

Not expected to occur.  This perennial plant has conspicuous flowers that 
would have been detected during the focused plant surveys if present. 

Engelmann oak 
Quercus engelmannii 

Not expected to occur.  This is a conspicuous tree species that would have 
been detected during the focused plant surveys if present. 

Fish's milkwort 
Polygala cornuta var. fishiae 

Not expected to occur.  The majority of occurrence records of this species on 
CNDDB are confined to the Santa Ana Mountains. 

graceful tarplant 
Holocarpha virgata ssp. Elongate 

Not expected to occur due to disturbance on-site.  The study area is outside of 
the species’ range; there are no known records of this species within the 
flatter agricultural areas east of the Santa Ana Mountains. 

lemon lily 
Lilium parryi 

Not expected to occur due to the lack of suitable habitat.  Also, the study area 
is outside the species’ range; this species is restricted to the San Jacinto 
Mountains.  The study area is outside of species’ elevation range. 

Mojave tarplant 
Deinandra mohavensis 

Not expected to occur.  The study area is outside the species range; this 
species is restricted to the San Jacinto Mountains.  The study area is outside 
of species’ elevation range. 

mud nama 
Nama stenocarpum 

Not expected to occur due to the lack of wetlands.  None were incidentally 
observed during any surveys (this species can occasionally occur in non-
wetlands).   

ocellated Humboldt lily 
Lilium humboldtii ssp. Ocellatum 

Not expected to occur due to high disturbance within the drainages and lack 
of shade.  This species is typically found at higher elevations.   

Orcutt's brodiaea 
Brodiaea orcuttii 

Not expected to occur due to the lack of vernal pools. 
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5.0 Assessment of Riparian/Riverine and Vernal Pool Resources 

Species Potential to Occur within the Study Area 

Parish's meadowfoam 
Limnanthes alba ssp. Parishii 

Not expected to occur due to the lack of suitable habitat.  Also, the study area 
is outside the species’ range; this species is restricted to the Santa Rosa 
Plateau within the MSHCP Plan Area.  The study area is outside of this 
species’ elevation range. 

prostrate navarretia 
Navarretia prostrata 

Not expected to occur due to the lack of suitable habitat.  Also, the study area 
is outside the species’ range; this species is restricted to the Santa Rosa 
Plateau within the MSHCP Plan Area.  The study area does not support 
suitable vernal pool habitat. 

San Diego button-celery 
Eryngium aristulatum var. parishii 

Not expected to occur.  The study area is outside the species’ range; this 
species is restricted to the Santa Rosa Plateau within the MSHCP Plan Area.  
The study area does not support suitable vernal pool habitat. 

San Jacinto Valley crownscale 
Atriplex coronata var. notatior 

Not expected to occur due to the lack of suitable alkaline habitat.   

San Miguel savory 
Satureja chandleri 

Not expected to occur due to the lack of suitable metavolcanic substrate 
habitat.   

Santa Ana River woollystar 
Eriastrum densifolium ssp. sanctorum 

Not expected to occur due to lack of suitable habitat.  The study area is 
outside the species range; this species is restricted to the Santa Ana River 
and alluvial fan sage scrub habitat. 

slender-horned spineflower 
Dodecahema leptoceras 

Not expected to occur due to the lack of alluvial fan habitat.   

smooth tarplant 
Centromadia pungens ssp. Laevis 

Potential, but not observed.  This species was not observed during the 
focused plant surveys. 

southern California black walnut 
Juglans californica 

Not expected to occur.  This is a conspicuous tree species that would have 
been detected if present. 

spreading navarretia 
Navarretia fossalis 

Not expected to occur due to the lack of vernal pools. 

thread-leaved brodiaea 
Brodiaea filifolia 

Not expected to occur due to the lack of vernal pools. 

vernal barley 
Hordeum intercedens 

Not expected to occur due to the lack of vernal pools. 

 
Source: ESA PCR, 2016 
 

5.2.2  Riparian/Riverine Wildlife Species 
Habitat assessments were conducted for wildlife species listed in Section 6.1.2, Protection of 
Species Associated with Riparian/Riverine Areas and Vernal Pools, of the MSHCP.  The results 
are presented in Table 4, MSHCP Riparian/Riverine Wildlife Species.  No riparian/riverine 
wildlife species are expected to occur on the study area due to the lack of suitable habitat.     
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5.0 Assessment of Riparian/Riverine and Vernal Pool Resources 

TABLE 4 
MSHCP RIPARIAN/RIVERINE WILDLIFE SPECIES 

Species Potential to Occur within the Study Area 

arroyo toad 
Anaxyrus  californicus 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

mountain yellow-legged frog 
Rana muscosa 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

California red-legged frog 
Rana aurora draytonii 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

bald eagle 
Haliaeetus leucocephalus 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting. 

least Bell’s vireo 
Vireo bellii pusillus 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting. 

American peregrine falcon 
Falco peregrinus anatum 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting (cliffs overlooking open areas or large bodies of water). 

southwestern willow flycatcher 
Empidonax traillii extimus 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting. 

western yellow-billed cuckoo 
Coccyzus americanus occidentalis 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting; outside of the species range.   

Santa Ana sucker 
Catostomus santaanae 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

Riverside fairy shrimp 
Streptocephalus woottoni 

Not expected to occur due to the lack of suitable habitat (vernal pools). 

vernal pool fairy shrimp 
Branchinecta lynchi 

Not expected to occur due to the lack of suitable habitat (vernal pools). 

Santa Rosa Plateau fairy shrimp     
Linderiella santarosae 

Not expected to occur due to the lack of suitable habitat (vernal pools). 

  
Source: ESA PCR, 2016 
 

5.3 Assessment of Riverine Ecological Processes 
The MSHCP Riverine Areas located on the study area support 0.059 acre in Drainage A (0.046 
acre on-site and 0.013 acre off-site), 0.069 acre in off-site Drainage B, 0.001 acre in off-site 
Drainages B1, 0.001 acre in off-site Drainage B2, 0.001 acre in off-site Drainage B3, 0.001 acre 
in off-site Drainage B4, and 0.033 acre in off-site Drainage B5.  Based on the limited watersheds 
and ephemeral nature of these features, the drainages have a reduced capacity to provide 
functions, including flood storage, groundwater recharge, flood flow attenuation, velocity 
dissipation, nutrient and sediment transport and trapping, carbon transport, and toxicant trapping 
from the stormwater and nuisance urban runoff entering these features.  The ephemeral water 
sources most likely do not provide a large contribution to the hydrology of the downstream 
watershed and associated habitats for Conserved Species, such as the San Jacinto River where the 
flows ultimately drain.  Furthermore, Drainage A and Drainage Complex B provide limited to no 
habitat for wildlife species.  Drainage A is within a disturbed area that supports little to no 
associated vegetation and is unlikely to facilitate wildlife movement.  Drainage B is a USGS 
mapped blueline stream and supports some ruderal and non-native vegetation (e.g. giant reed 
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5.0 Assessment of Riparian/Riverine and Vernal Pool Resources 

[Arundo donax]) with small patches of sparsely vegetated riverwash areas outside of the project 
study areas.  The smaller tributaries (Drainages B1 through B5) are also ephemeral drainages 
with limited upland vegetation, which initiate at the peak of a nearby but small ridge.  Due to the 
limited vegetation and watershed, the tributaries do not facilitate wildlife movement through the 
study area.  Based on this assessment, the biological and hydrological functions and values of the 
MSHCP Riverine Area associated with Drainage A (on-site and off-site portions) and the off-site 
Drainage Complex B are low.   
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6.0 
Unavoidable Impacts to Riparian/Riverine and 
Vernal Pool Areas 

6.1 Direct Impacts 
Direct impacts are considered to be those that involve the loss, modification or disturbance of 
natural habitats (i.e., vegetation or plant communities), which in turn, directly affect plant and 
wildlife species dependent on that habitat.  Direct impacts also include the destruction of 
individual plants or wildlife, which is typically the case in species of low mobility (i.e., plants, 
amphibians, reptiles, and small mammals).  The collective loss of individuals in these manners 
may also directly affect regional population numbers of a species or result in the physical 
isolation of populations thereby reducing genetic diversity and, hence, population stability.  

As noted above, impacts (permanent and temporary) will be slightly reduced once the water line 
alternative is chosen. If the Alternative 1 Water Line is chosen, permanent and temporary direct 
impacts to Drainages B1 through B5 will be avoided. If Alternative 2 Water Line is chosen, 
permanent direct impacts to 0.007 acre and temporary direct impacts to 0.03 acre of Drainage B 
will be avoided.  

6.1.1  Permanent Direct Impacts  
As shown in Figure 9, Impacts to Jurisdictional Features and MSHCP Riverine Areas, and 
Table 5, Existing and Proposed Impacts to MSHCP Riverine Areas, the proposed project would 
result in permanent direct impacts to 0.059 acre of MSHCP Riverine Areas in Drainage A, 
including 0.046 acre of on-site MSHCP Riverine Areas and 0.013 acre of off-site MSHCP 
Riverine Areas.  On and off-site impacts to the MSHCP Riverine Areas within Drainage A would 
occur to weedy species dominated by non-native species typical of ruderal areas. Drainage A 
does not support any MSHCP Riparian Areas.  In addition, Drainage A does not support or have 
the potential to support any protected plant or wildlife species.  The on-site impacts to Drainage 
A will occur as a result of grading activities and development of the site.  The off-site impacts to 
Drainage A will occur as a result of road improvements proposed for Ironwood Avenue.  

The proposed project would result in permanent direct impacts to 0.018 acre of MSHCP Riverine 
Areas off-site in the Drainage Complex B, including 0.011 acre permanent off-site impacts in 
Drainage B, <0.001 acre of permanent off-site impacts in Drainage B2, <0.001 acre of permanent 
off-site impacts in Drainage B3, <0.001 acre of permanent off-site impacts in Drainage B4 and 
0.007 acre of permanent off-site impacts in Drainage B5. 
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6.0 Unavoidable Impacts to Riparian/Riverine and Vernal Pool Areas 

TABLE 5 
EXISTING AND PROPOSED IMPACTS TO MSHCP RIVERINE AREAS 

Drainage 
Existing 
(acres)  

Permanent 
Impacts (acres) 

Temporary 
Impacts (acres) 

Drainage A (On-Site) 0.046 0.046 - 

Drainage A (Off-Site) 0.013 0.013 - 

Drainage B (Off-Site) 0.069 0.011 0.058 

Drainage B1 (Off-Site) 0.001 0.000 0.001 

Drainage B2 (Off-Site) 0.001 <0.001b 0.001 

Drainage B3 (Off-Site) 0.001 <0.001c 0.001 

Drainage B4 (Off-Site) 0.001 <0.001d 0.001 

Drainage B5 (Off-Site) 0.033 0.007 0.026 

Total 0.165 0.077 0.088 
  
NOTES: 
a  MSHCP Riverine Areas are presumed equivalent to CDFW jurisdiction. 
b Impacts are considered negligible; actual acreage of impacts to four decimal places is 0.0003 acre. 
c Impacts are considered negligible; actual acreage of impacts to four decimal places is 0.0001 acre. 
d      Impacts are considered negligible; actual acreage of impacts to four decimal places is 0.0004 acre. 
 
Source:  ESA PCR, 2016. 

No permanent or direct impacts are proposed on-site within the Drainage Complex B.  Impacts to 
the MSHCP Riverine Areas within Drainage B would be limited to areas of low biological 
function and value as this drainage was found to be sparsely vegetated with non-native invasive 
vegetation comprised of patches of arundo within the study area.  Impacts to MSHCP Riverine 
Areas within Drainage B1 through B4 would occur to mostly unvegetated areas with only sparse 
patches of upland vegetation and ruderal grasses. Impacts to MSHCP Riverine Areas within 
Drainage B5 would be limited to a small patch of approximately 15 linear foot strip of mule fat.  
None of the plant communities found within the Drainage Complex B are considered high quality 
habitats. Further, the mule fat within Drainage B5 is of low quality, lacks composition and 
structure and is non-contiguous with larger riparian systems off-site.   In addition, Drainage 
Complex B does not support or have the potential to support any protected plant or animal 
species.  The off-site impacts to Drainage Complex B will occur as a result of the proposed sewer 
line along Oliver Street and the proposed Alternatives 1 and 2 Water Lines to the north and east 
of the property.  In summary, permanent direct impacts to MSHCP Riverine Areas (on-site and 
off-site) within Drainages A and B total 46.7 percent of the total 0.165 acre of MSHCP Riverine 
Areas on the study area.
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Impacts to Jurisdictional Features and MSHCP Riverine Areas
SOURCE: Google Maps, 2015.
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6.0 Unavoidable Impacts to Riparian/Riverine and Vernal Pool Areas 
 

6.1.2  Temporary Direct Impacts  
As shown in Figure 9 and Table 5, temporary direct impacts are proposed to 0.088 acre of 
Riverine Areas off-site within the Drainage Complex B, including 0.058 acre of temporary direct 
off-site impacts in Drainage B, 0.001 acre of temporary direct off-site impacts in Drainage B1, 
0.001 acre of temporary direct off-site impacts in Drainage B2, 0.001 acre of temporary direct 
off-site impacts in Drainage B3, 0.001 acre of temporary direct off-site impacts in Drainage B4 
and 0.026 acre of temporary direct off-site impacts in Drainage B5.  No temporary direct on-site 
impacts are proposed in Drainage Complex B. Further, no temporary direct on-site or off-site 
impacts are proposed in Drainage A.  Temporary direct impacts to drainages within the study area 
are equivalent to the extent of impacts to CDFW streambed and total 53.3 percent of the total 
0.165 acre of MSHCP RiverineAreas. 

Similar to the proposed permanent direct off-site impacts to Drainage Complex B, the 0.088-acre 
of proposed temporary direct off-site impacts to the Drainage Complex B are associated with two 
types of impacts, including impacts associated with the proposed sewer line along Oliver Street 
and the proposed alternative water lines to the north and east of the property.   Temporary direct 
impacts to vegetation within Drainage Complex B will be limited to sparse patches of upland 
vegetation and ruderal grasses as well as a small, low quality patch of mule fat within 
Drainage B5.  Temporary impacts to the drainages will be returned to pre-project contours, which 
is described further in section 7.4, below. 

6.2 Indirect Impacts 
Indirect impacts are considered to be those that involve the effects of increases in ambient levels 
of sensory stimuli (e.g., noise, light), unnatural predators (e.g., domestic cats and other non-native 
animals), competitors (e.g., exotic plants, non-native animals), public use, and hydrology 
(hydrologic regime, flood storage, flood flow modification, nutrient retention and transformation, 
sediment trapping and transport, toxic trapping).  Indirect impacts may be associated with the 
construction and/or eventual habitation/operation of a project; therefore, these impacts may be 
both short-term and long-term in their duration.  These impacts are commonly referred to as 
“edge effects” and may result in changes in the behavioral patterns of wildlife and reduced 
wildlife diversity and abundance in habitats adjacent to study area.  Measures to address potential 
indirect impacts are provided in section 7.2 of this report. 

6.2.1  Permanent Indirect Impacts 
Permanent indirect impacts include the effects of increases in ambient levels of sensory stimuli 
(e.g. noise, light), unnatural predators (e.g. domestic cats and other non-native animals), 
competitors (e.g. exotic plants, non-native animals), and trampling and unauthorized recreational 
use due to the increase in human population.  Other permanent indirect effects may occur that are 
related to water quality and storm water management, including trash/debris, toxic materials, and 
dust.  Permanent indirect impacts may be associated with the eventual habitation/operation of a 
project.   
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6.0 Unavoidable Impacts to Riparian/Riverine and Vernal Pool Areas 

The potential for permanent indirect impacts from water quality and storm water management 
from the proposed development will be addressed through the project’s design features, as 
outlined in sections 7.2 and 7.5 of this report. 

6.2.2  Temporary Indirect Impacts 
Temporary indirect impacts may be associated with the construction and eventual 
habitation/operation of a project; therefore, these impacts may be both short-term and long-term 
in their duration.  Temporary indirect impacts may include increases in ambient levels of sensory 
stimuli (e.g. noise, light), dust, and trampling due to construction within the study area.   

The potential for temporary indirect impacts from water quality and storm water management 
during construction of the development will be addressed through the project’s design features, as 
outlined in sections 7.2 and 7.5 of this report. 
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7.0 
Project Avoidance, Design Features, and 
Mitigation Measures 

Impacts to MSHCP Riverine Areas were limited to the greatest extent feasible, as discussed in 
section 2.2 above and section 7.1 below.  The design features and mitigation measures to 
compensate for unavoidable direct permanent impacts to these areas and indirect edge effects are 
discussed in this section under 7.2 and 7.3.  The on-site mitigation approach discussed in this 
document is conceptual as the final design of the project is still in review for entitlement and any 
compensatory mitigation will ultimately be reviewed and approved as part of regulatory permits 
pursuant to Sections 404 and 401 of the Clean Water Act and Section 1602 of the California Fish 
& Game Code that will occur concurrently subsequent to the CEQA entitlement process.  
However, the mitigation ratios and mitigation types described in this section would not change 
and would be subject to a detailed Habitat Mitigation & Monitoring Plan (HMMP) in the event 
that the conceptual on-site mitigation described below is accepted by the resource agencies as part 
of future regulatory permitting and/or conditions of those permits.  Therefore, the mitigation 
measures proposed in the project BRA and in this DBESP are written to allow for compensatory 
mitigation to be satisfied either on-site or off-site, in the event that more appropriate off-site 
mitigation is available and preferred by the resource agencies as part of subsequent DBESP 
approval and/or regulatory permitting by the resource agencies.  This flexibility in the 
compensatory streambed mitigation approach has been developed for the project in light of the 
fact that some agencies such as the USACE have a preference for off-site mitigation credits over 
on-site mitigation, when available.  Temporary impacts to the drainages will be returned to pre-
project contours, which is also described in this section in 7.4 below. 

7.1 Avoidance 
Complete on-site and off-site avoidance 0.059 acre of the severely degraded roadside ditch 
associated with Drainage A is not feasible due to project-related water quality management 
requirements and the City required road improvements to Ironwood Avenue.  However, on-site 
and off-site impacts to MSHCP Riverine Areas within Drainage A will only occur to a minimal 
area that was artificially created by the prior construction of Ironwood Avenue, totaling 0.046 
acre on-site and 0.013 acre off-site permanent impacts.  Flows within Drainage A establish only 
when rain events generate sufficient runoff from Ironwood Avenue to erode a small channel 
through sandy disturbed soils that are seasonally weed abated.  Drainage A only exists because 
Ironwood Avenue does not contain curb-and-gutter facilities that would generally contain 
sheetflow from the road prior to discharge into off-site areas.   Drainage A therefore collects this 
sheetflow for a short period of time after rain events and does not support vegetation which could 
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

potentially support sensitive wildlife species.  As such, the functions and values of Drainage A 
are considered very low and have not historically existed.  The project proposes to construct a 
water quality basin, where Drainage A occurs on-site, which would serve to treat project-related 
flows, providing a greater benefit to groundwater recharge and dissipation of flows prior to 
entering off-site streambed areas.   Off-site, 0.013 acre of Drainage A located within the 
Ironwood Avenue would be impacted as a result of improvements to Ironwood Avenue within the 
road right-of-way.  As a result, Drainage A will be rerouted from the location it enters the off-site 
areas underground and into a stormdrain that will continue to carry flows through the rural 
residential development to the south and into the water quality basin adjacent to SR-60.  In 
summary, the Riverine functions and values of this drainage will not be lost as a result of the 
proposed project. This drainage will continue to function in its currently capacity by carrying 
flows downstream.   

A majority of the impacts (0.088 acre) within Drainage Complex B will be temporary in nature 
and will be recontoured to pre-project conditions following construction.  This will allow re-
establishment of the channel and vegetation, which therefore provides long-term avoidance. This 
is equivalent to 53.3 percent of the total 0.165 acre of Riverine Areas on and off-site. Permanent 
direct off-site impacts to 0.018 acre of MSHCP Riverine Areas within Drainage Complex B have 
been limited to areas subject to City required infrastructure necessary for development of the 
study area (i.e., sewer line and Alternatives 1 and 2 Water Lines).   Impacts associated with the 
Alternative 2 Water Line may not occur if it is determined that the Alternative 1 Water Line route 
is more feasible. Should this be the case, than the project will avoid an additional 0.007 acres of 
permanent impacts and 0.03 acre of temporary impacts associated with Drainages B1 through B5.  
As such, long-term avoidance of MSHCP Riverine Areas on and off-site would then be 
equivalent to 77.6 percent of the total 0.165 acre of Riverine Areas on and off-site. 

7.2 Design Features 
The project will be required to prepare a Water Quality Management Plan (WQMP) and Storm 
Water Pollution Prevention Plan (SWPPP) consistent with RWQCB, City of Moreno Valley, and 
County of Riverside requirements.  These documents will outline measures and Best 
Management Practices (BMPs) to address water quality issues both during construction and post-
construction, and to mitigate post-project flow rates to less than or equal to pre-project levels.  
Examples of measures and BMPs include minimizing urban runoff, minimizing the impervious 
footprint, constructing basins and swales, providing educational materials to residents, activity 
restrictions such as prohibiting dumping of oils, paint or masonry waste into streets and storm 
drains, requiring covered trash receptacles, and street sweeping.  The Home Owner’s Association 
(HOA) will be responsible for operations and maintenance of the post-construction BMPs.  
Detailed designs of the measures and BMPs, and operations and maintenance requirements 
including specific activities and checklists, will be provided during the final engineering.  
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

7.3 Mitigation for Direct Impacts to MSHCP Riverine 
Areas 
This DBESP proposes two (2) options for mitigation that will be determined as part of DBESP 
approvals and regulatory permitting, the processing of which is anticipated to occur somewhat 
concurrently to ensure only one mitigation option is ultimately required.  Therefore, both on-site 
mitigation and off-site mitigation options are proposed in this DBESP in order to compensate for 
permanent impacts to MSHCP Riverine Areas (equivalent to CDFW jurisdictional areas) required 
to construct the project, in order to ensure that either on-site or off-site mitigation opportunities 
evaluated in this report are capable of providing biologically equivalent or superior preservation 
pursuant to requirements of the MSHCP.  As such, compensatory mitigation for permanent 
impacts to Riverine Areas within the project study area is proposed at a minimum 2:1 ratio of 
mitigation-to-impacts.  Maximum impacts to Riverine Areas may be as much as 0.07 acre, for a 
total of 0.14 acre of mitigation required depending on the which alternative water line is chosen.  
In addition, temporary impacts to as much as 0.088 acre of MSHCP Riverine Areas would be 
returned to pre-project conditions and revegetated with native species consistent with pre-project 
conditions, if any. The mitigation will be designed to provide habitat that is of higher quality than 
those Riverine areas impacted by the project.  The proposed mitigation plan is shown on 
Figure 10, Conceptual On-Site Mitigation.  The mitigation plan discussed in this document and 
shown on Figure 10 is conceptual as the final design of the project is still in review for 
entitlement.  As such the mitigation plan could change slightly, if necessary, during final plan 
approval, including the mitigation configuration.  However, the other components of the plan 
such as the goals, mitigation ratio and expected functional gains and success criteria described in 
this section would not change.  The final configuration and specific details such as plant palettes 
and monitoring and management methods for the mitigation will be outlined in a Habitat 
Mitigation and Monitoring Plan (HMMP) that will be approved by the regulatory agencies during 
the processing of regulatory permits following adoption of the project Mitigated Negative 
Declaration. 

7.3.1  Conceptual Mitigation Plan (On-Site Option vs. Off-Site 
Option) 
Due to the uncertainty in the forthcoming regulatory permit application process, this DBESP is 
proposing both on-site and off-site mitigation options for impacts to MSHCP Riverine Areas 
(equivalent to CDFW jurisdictional areas) on the study area to demonstrate how either option will 
provide biologically equivalent or superior preservation pursuant to requirements of the 
MSHCP.  The DBESP will also serve to support the Project’s determination under the California 
Environmental Quality Act (CEQA), that impacts to jurisdictional areas are considered less than 
significant through the implementation of either mitigation option.  The on-site mitigation option 
will include the creation or restoration of Riparian/Riverine habitat with upland transitional plant 
species.  Currently, there are no agency approved mitigation banks or in-lieu fee programs 
available in the watershed to provide off-site compensatory mitigation.   
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Ironwood Village Project

Figure 10
Conceptual On-Site Mitigation

SOURCE: Anderson Consulting Engineers, Inc., 2016
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

However, off-site mitigation opportunities do occur in adjacent watersheds subject to agency 
approval and may require higher mitigation ratios.  Additional opportunities may arise in the 
future for off-site mitigation during forthcoming regulatory permit processing subject to agency 
approval.  For example, potential opportunities could occur on lands owned by a local resource 
conservation district, the County of Riverside Regional Conservation Authority (RCA) or on 
alternate off-site lands as part of a collaborative group of developers.  If approved by the 
regulatory agencies, off-site mitigation would provide more wide-reaching watershed benefits 
than on-site mitigation if part of a larger effort and/or within an area with greater habitat 
diversity, and would be preserved in perpetuity and managed by a pre-identified entity or entities.  
As such, on-site mitigation within a small ephemeral system provided by the permittee would be 
replaced by off-site mitigation within a larger drainage system in the watershed and pre-secured 
for in-perpetuity preservation and management by an agency-approved entity.  Off-site mitigation 
is preferred by the USACE as it has been demonstrated to have a higher rate of success than on-
site mitigation in general.  Based on these reasons, off-site mitigation, if available in the future, 
may be preferred over the on-site option.  On-site mitigation may also be deemed inadequate if 
the agencies require an increased mitigation ratio as part of the regulatory permitting process and 
are incapable meeting that ratio on-site, the agencies revise the regulatory requirements 
associated with on-site mitigation, or if USACE determine the mitigation is not consistent with 
their guidelines (known as the “Mitigation Rule”).  The on-site mitigation would be proposed at a 
minimum 2:1 ratio for total impacts to acreage.  If mitigated off-site, and within the Santa Ana 
Watershed mitigation is also proposed at a minimum 2:1 ratio. If mitigation cannot be established 
within the Santa Ana watershed, mitigation will be met at a 3:1 ratio. 

Both the on-site and off-site mitigation opportunities would require regulatory agency approval 
during the permitting process discussed in the preceding paragraph.  The intent is to provide the 
same mitigation to satisfy the requirements of the regulatory agencies and RCA, thus avoiding 
double-mitigating for impacts to the same streambed resources.  The on-site and off-site 
mitigation would provide compensation for the loss of primarily unvegetated ephemeral habitat 
by enhancing habitat with riparian and/or riparian transition vegetation and removing non-native 
weeds.  Details of the on-site mitigation (if implemented), including plant palette, monitoring 
term, and success criteria, will be included in a five-year HMMP prepared for the proposed 
Project during the permitting process with the USACE and RWQCB to obtain a Section 404 
Nationwide Permit and a Section 401 Water Quality Certification under the Clean Water Act 
(CWA), respectively, and the CDFW to obtain a Streambed Alteration Agreement (SAA) under 
Section 1602 of the California Fish and Game Code.  The off-site mitigation option would be part 
of a larger mitigation effort that would be implemented, monitored and maintained pursuant to an 
existing document prepared for the entire program.  The expected functional gains and success of 
both the on-site and off-site mitigation options are discussed in section 7.3.2 below6. 

6 Due to the uncertainty in the forthcoming regulatory permit application process, this DBESP is proposing both an 
on-site and off-site mitigation for impacts to MSHCP Riverine Areas (equivalent to CDFW jurisdictional areas) on 
the study area to demonstrate how either option will provide biologically equivalent or superior preservation 
pursuant to requirements of the MSHCP.  The DBESP will also serve to support the Project’s determination under 
CEQA that impacts to jurisdictional areas are considered less than significant through the implementation of either 
mitigation option.   
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

On-Site Mitigation Option 
If the on-site mitigation is implemented, potential opportunities would include mitigating total 
permanent direct impacts to as much as 0.077 acre at a 2:1 ratio through the creation of habitat 
on-site (establishment). The mitigation area will be located within the northwestern section of the 
development area in the vicinity of two water quality basins and a neighborhood park as depicted 
on Figure 10. Establishment would occur by planting riparian/riverine habitat and transitional 
upland habitat within an open space area that will be constructed downstream from a water 
quality basin. The specific goals of the mitigation are as follows: 

1. Restore the hydrological function of the study area as a result of permanent impacts to 
Drainages by creating a riparian/riverine and upland transitional habitat that functions to 
transport and filter water. The mitigation area will be supported by the increased flows as a 
result of treated run-off from the proposed development flows that will be discharged from a 
water quality basin north and west of the mitigation area. 

2. Create riparian/riverine and upland transitional habitat with a diversity of native species 
appropriate for Riverine Areas in proximity to the site, in order to provide potential habitat 
for wildlife species, which is currently lacking on the study area. Native streambed vegetation 
proposed for planting would include species appropriate for the local area and the hydrology 
of the channel. Planting of additional species would increase the diversity of vegetation and 
provide higher quality habitat for wildlife species.  In addition, the plant palette would 
include a range of herbaceous and shrub species planted as seed, cuttings, and/or container 
stock to provide vegetation structure that would further increase the wildlife value of the 
habitat.   

3. Develop and monitor the mitigation area in accordance with a resource agency approved 
HMMP that will include qualitative and quantitative monitoring measures and specific 
success criteria goals.    

4. Preserve the mitigation area in perpetuity through an appropriate legal preservation 
mechanism that will be approved by the regulatory agencies during the permitting process. 

Off-Site Mitigation Option 
The off-site mitigation would include establishment, restoration and/or enhancement7 of habitat 
associated with existing drainages within the Santa Ana watershed or possibly within an adjacent 
watershed.  Feasible off-site mitigation opportunities as close to the study area as possible would 
be selected and it should be noted that off-site mitigation outside of the Santa Ana watershed, if 
approved by the resource agencies, will require a higher mitigation ratio to adequately offset 
project impacts.  It is expected that habitat enhancement would include removal of non-native 
weed species and planting with native riparian habitat, as appropriate.  If off-site mitigation is 
proposed on land purchased for mitigation by the project, a HMMP will be prepared and provided 
to the regulatory agencies for review and approval.  As mentioned above, proof of off-site 

7  Proposed off-site establishment, restoration, and/or enhancement follow the definitions provided by the Santa Ana 
RWQCB, which are also consistent with USACE definitions.  Establishment creates an aquatic resource at a site 
where that resource was not historically present.  Restoration is divided into two categories: re-establishment and 
rehabilitation.  Re-establishment returns natural/historic functions to a site while rehabilitation improves multiple 
functions of a degraded site.  Enhancement improves one or two functions of an existing aquatic resource.  
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

mitigation purchase would be provided to the regulatory agencies for participation in an approved 
mitigation bank, in-lieu fee program, private bank, or off-site permittee responsible mitigation 
opportunities.  

7.3.2 Summary of Mitigation Compensation 
The proposed mitigation provides a 2:1 ratio of compensation to as much as 0.077 acre of 
permanent impacts to MSHCP Riverine Areas, for a total of 0.154 acre of riparian/riverine and 
upland transitional habitat creation.   The final acreage of mitigation will be based on the total 
final impacts, which could be slightly less than 0.077 acre based on which Alternative Water Line 
is chosen.  The drainages are considered of low function and value and are primarily unvegetated 
with the exception of a few patches of native and non-native invasive vegetation.  The mitigation 
would provide compensation for impacts to limited function and values of the existing drainages 
at a net gain by improving the channel morphology through creation of a system with a more 
defined bed and bank, providing additional hydrology, eliminating the current disturbance that the 
drainages are subjected to, and creating habitat where none currently exists. 

7.3.3  Expected Functional Gains of the Mitigation On-Site 
Mitigation 
On-Site Mitigation 
The on-site mitigation set forth in section 7.3.1 above will compensate for the loss of on and off-
site MSHCP Riverine Areas on the study area.  The on-site mitigation would result in higher 
function and value drainages than currently exist.  The drainages proposed for impacts are 
considered low function and value in their current state due to the structure of the drainages, the 
limited hydrologic regime, and the lack of vegetation.  Based on these factors, the drainages do 
not currently support any potential habitat for MSHCP Riparian/Riverine species.  An increase in 
function and value as a result of the mitigation would be achieved through the creation of a 
streambed channel, creation of riparian habitat, and improving the hydrologic regime.  Any 
planting would be designed to provide species diversity by planting additional species not 
currently known to occur on-site but that are known to occur in similar habitats in the vicinity; 
provide vegetation structure by planting herbaceous, shrub and tree species; and provide native 
cover, all of which do not currently exist in the drainages.  Considering these factors, the 
following functional gains would be expected as a result of the mitigation: 

1. Compensation for impacts to low quality disturbed drainages that are primarily 
unvegetated by replacing with riparian/riverine and transitional upland habitat that will 
provide biogeochemical and water quality functions.   

The mitigation would include planting with appropriate native species for the area that are 
consistent with the expected hydrology for the drainages.  The existing drainages proposed for 
impacts are highly disturbed and primarily unvegetated with only sparse patches of a few native 
and non-native species.  The planting would be designed to provide native species diversity, 
vegetation structure, and native cover within the habitat utilizing the limited native species 
observed on-site and other similar habitats in the area.  As such, the proposed replacement of 
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

disturbed drainages with riparian/riverine and transitional upland habitat would improve water 
quality and provide biogeochemical functions within the watershed.  Specifically, the vegetation 
will result in increased trapping of sediment, and the microbial action in the root zone of plants 
removes toxins, nitrogen, and other nutrients from the runoff, thereby improving water quality 
and helping to reduce the impacts of non-point source pollution (Schaefer and Brown, 1992) 
through natural filtering of pollutants (bio-filtration effects).  Heterotrophic microorganisms, 
which thrive in riparian areas, are also responsible for converting detritus from leaf litter and 
other dead organic matter into consumable organic matter.  This organic material forms the base 
for the riparian food chain and, within the drainages, can be released downstream as dissolved 
organic matter (Gregory, et al., 1991; Schaefer and Brown, 1992).  Knight and Bottorff (1984) 
reported that up to 1000g/m2/yr of detritus are processed by aquatic macrophytes in riparian 
zones and this provides a food chain base for these ecosystems, promoting their biodiversity.  
Improvement of water quality and biogeochemical functions will take place as these nutrients 
pass through the drainages and are transformed or sequestered into the plant tissue.  In addition, 
the deposition of fine and coarse woody debris will provide important habitat for amphibians, 
reptiles, and other wildlife.   

2. Compensation for impacts to low quality disturbed drainages that are primarily 
unvegetated by replacing with native riparian/riverine and transitional upland habitat that 
will provide hydrologic functions.  

The disturbed drainage channels will be replaced with a defined drainage channel that is 
vegetated with native species.  This will provide improved energy dissipation and storage during 
storm events.  In addition, the drainage will be supported by existing hydrology and flows from 
the development post-construction, resulting in an increase in hydrologic input to support the 
vegetation.  Increasing plant cover also stabilizes soil to deter channel and habitat degradation by 
storm flows.  Interception and retention of storm flows by vegetation regulates sharp run-off 
peaks and slows discharges over a longer time period to avoid erosional issues and may also 
contribute to groundwater recharge.   

3. Compensation for impacts to low quality disturbed drainages that are primarily 
unvegetated by replacing with defined drainage channels vegetated with native riparian 
habitat that will provide biological functions.  

The planting of native vegetation will provide potential habitat for wildlife that utilize drainage 
areas, which does not occur under current conditions.  The planting will provide a diversity of 
plant species with structural and spatial diversity to encourage wildlife species to utilize the 
habitat for foraging, cover and/or breeding.    

Off-Site Mitigation 
The off-site mitigation set forth in section 7.3.1 above will compensate for the loss of primarily 
ruderal and ephemeral habitat within the study area.  Although a site-specific analysis of off-site 
mitigation cannot be completed at present since the resource agencies have yet to determine what 
they will accept as compensatory mitigation for the project, the mitigation would be expected to 
include the creation, restoration, and/or enhancement of a drainage with native species, likely 
within a larger drainage system than supported on the study area.  The off-site mitigation would 
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

result in a higher function and value than the primarily ruderal and ephemeral habitat currently on 
the study area, which is consistent with the proposed on-site mitigation option.  However, the off-
site mitigation also has a potential to provide higher function and value than the on-site mitigation 
from a regional benefit perspective.  For example if new drainage habitat was created, the 
mitigation was part of a larger drainage system, and/or the mitigation was part of a wider-
reaching mitigation effort.  Considering these factors, the following functional gains would be 
expected: 

1.  Compensation for impacts to the primarily ruderal and ephemeral habitat with native 
vegetated habitat will provide biogeochemical and water quality functions.   

The off-site mitigation would be expected to include removal of non-native species and planting 
with natives, as appropriate.  The impacted drainages on the study area currently support 
vegetation that is primarily non-native.  As such, the proposed native vegetation would provide 
water quality and biogeochemical functions consistent with the on-site mitigation option 
described above.  In addition, improving these functions within a larger drainage system and/or as 
part of a wider-reaching mitigation effort would have the potential to provide a more regional 
collective benefit to the watershed. 

2.  Compensation for impacts to the primarily ruderal and ephemeral habitat with native 
vegetated habitat will provide hydrologic functions.  

Native vegetation will provide energy dissipation and storage during storm events that is 
currently not provided on the study area.  Increasing plant cover also stabilizes soil to deter 
channel and habitat degradation by storm flows.  The improvement of these functions is 
consistent with the on-site mitigation option described above.  In addition, improving these 
functions within a larger drainage system and/or as part of a wider-reaching mitigation effort 
would have the potential to provide a more collective benefit to the watershed.   

3.  Compensation for impacts to the primarily ruderal and ephemeral habitat with native 
vegetated habitat will provide biological functions.  

Native vegetation will increase potential wildlife habitat by providing more diversity of plant 
species, forage and cover for wildlife, consistent with the on-site mitigation option described 
above.  In addition, improving these functions within a larger drainage system and/or as part of a 
wider-reaching mitigation effort would have the potential to provide a more collective benefit to 
the watershed.  

7.3.4  Success Criteria for the Mitigation 
In addition to compensating for streambed loss, the mitigation will provide native plant cover for 
wildlife habitat and to stabilize the drainage system.  The success criteria below will be 
incorporated into a final HMMP for the on-site mitigation following approval by the regulatory 
agencies.    
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

1.  The habitat mitigation will contribute to regional biodiversity in perpetuity. 

The proposed mitigation will include the goal of creating a drainage channel with improved 
morphology, a native species plant cover, and hydrology provided by existing flows and treated 
flows from the development.  This will create habitat for wildlife populations within the 
mitigation and general area to ensure a more diverse habitat structure and stable watershed, and 
also improve the hydrologic conditions both on-site and downstream of the study area.  The on-
site mitigation is proposed for conservation in perpetuity pursuant to a conservation easement, 
deed restriction, restrictive covenant, or other appropriate legal mechanism as approved by the 
regulatory agencies.   

2.  The habitat mitigation will be self-sustaining and will not require supplemental watering 
or outside input for recruitment and propagation of plant species. 

A HMMP will be prepared for the on-site mitigation and will include a number of specific interim 
and ultimate success criteria over a five-year program that would require the site to then be self-
sustaining.  Typically mitigation sites are required to demonstrate survival without irrigation for a 
minimum of two years before the regulatory agencies will deem the mitigation complete.   

3.  The entire range of biological components, processes, and interactions will be present in 
each community. 

As discussed above, success criteria will be developed as part of the HMMP that will include 
criteria related to habitat structural diversity, habitat coverage and spatial diversity, percent of 
non-native vegetation, and hydrologic regime, and will allow for monitoring of the expected 
range of biological components, processes and interactions within the mitigation area. 

4.  Natural processes of ecological succession will be allowed to occur. 

The success criteria and/or goals in the HMMP will ensure the long-term survivability of the 
habitats created, including self-sustaining habitat that will follow natural ecological succession 
including processes such as nutrient cycling. 

Off-Site Mitigation 
In addition to compensating for streambed loss, the off-site mitigation will provide increased 
native plant cover for wildlife habitat and to stabilize the drainage system, consistent with the on-
site mitigation option described above.  For banks or in-lieu fee programs it is expected that the 
success criteria below are already incorporated into a restoration plan prepared for the entire 
effort.  However, if lands are secured for off-site mitigation, these success criteria will be 
incorporated into a final HMMP to ensure long-term success of the mitigation.   

1.  The mitigation will contribute to regional biodiversity in perpetuity. 

The proposed mitigation will include the goal of increasing native plant cover and removing non-
native weeds.  This will create habitat for wildlife populations within the mitigation site and 
general area to ensure a more diverse habitat structure and stable watershed.  Off-site mitigation 
within an approved mitigation bank, private bank, or in-lieu free program will be part of a larger 
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

mitigation effort benefitting the regional watershed that is preserved in perpetuity typically 
through an existing preservation mechanism.  For off-site land purchased for preservation, a 
preservation mechanism will be established to ensure in-perpetuity conservation of the mitigation. 

2.  The habitat mitigation will be self-sustaining and will not require supplemental watering 
or outside input for recruitment and propagation of plant species. 

For off-site mitigation on acquired lands, a HMMP will be prepared and will include a number of 
specific interim and ultimate success criteria over a five-year program that would require the site 
to be self-sustaining, consistent with the on-site mitigation option described above.  It is expected 
that agency approved mitigation banks, in-lieu fee programs, and private banks would have 
existing success criteria outlined in a plan prepared as part of the larger mitigation effort.  The 
plan is expected to include criteria for demonstrating the mitigation is self-sustaining, which is 
typical for mitigation plans.   

3.  The entire range of biological components, processes, and interactions will be present in 
each community. 

As discussed above, success criteria will be developed as part of the HMMP or are anticipated to 
be part of existing plans for approved mitigation banks, in-lieu fee programs, and private banks.  
These will, or are expected to, include criteria related to habitat structural diversity, habitat 
coverage and spatial diversity, percent of non-native vegetation, and hydrologic regime, and will 
allow for monitoring of the expected range of biological components, processes and interactions 
within the mitigation site. 

4.  Natural processes of ecological succession will be allowed to occur. 

The success criteria and/or goals in the HMMP or existing plans will ensure the long-term 
survivability of the habitats created, including self-sustaining habitat that will follow natural 
ecological succession including processes such as nutrient cycling. 

7.4 Returning Temporary Impact Areas to Pre-project 
Contours  
A total of 0.088 acre of Drainage Complex B is proposed for temporary impacts to allow for 
construction of the sewer and water line.  Consistent with the definition of “temporary impacts” 
recognized by the resource agencies, temporarily impacted drainages will be returned to pre-
project contours and revegetated where appropriate. 

7.5 Project Design Features and Mitigation Measures 
to Address Edge Effects  
Section 6.1.4, Guidelines Pertaining to the Urban/Wildlands Interface, of the MSHCP presents a 
number of guidelines that are intended to address indirect effects associated with locating 
developments in proximity to a MSHCP Conservation Area.  These guidelines address the 
quantity and quality of any runoff generated by the development, night lighting, noise, and 
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

domestic predators.  The study area is not within or adjacent to any Criteria Cells and, as such, 
development of these areas is not expected to result in indirect effects to MSHCP Conservation 
Areas related to night lighting, noise, and grading/land development.  However, runoff from the 
study area has the potential to affect the quantity and quality of water downstream to MSHCP 
Conservation Areas within the watershed, in addition to transporting non-native plant seeds.  
Furthermore, the study area supports MSHCP Riverine Areas up and down stream of Drainage 
Complex B. Although mitigation is proposed for temporary impacts to recontour the areas back to 
pre-project conditions, allowing for re-establishment of the channel and vegetation, the project 
has a potential to indirectly effect up and downstream areas during and following construction.  
Project design features are proposed that will address indirect impacts of the proposed project and 
to minimize edge effects beyond the limits of grading at the urban/wildlands interface, consistent 
with Section 6.1.4 of the MSHCP. 

Drainage (Urban and Storm Water Runoff):  The project will be required to comply with 
flood and water quality standards, including preparation of a WQMP and SWPPP as outlined in 
section 7.2 above.  As such, no indirect effects from the quantity and quality of run-off will occur 
to the avoided MSHCP Riverine Areas or mitigation area, or to any downstream MSHCP 
Conservation Areas.  The project will be required to maintain flows, treat the water, maintain 
water quality, and address flood control/erosion pursuant to RWQCB and County of Riverside 
standards.  Examples of measures and BMPs that may be required include the construction of 
water quality basins, the implementation of street sweeping and waste management, dust-control 
measures during construction, and providing education materials to inform the residents on water 
quality issues.  Thus all water leaving the development will be treated and will be discharged at 
rates that will prevent downstream erosion, and the frequency of storm events discharging to the 
drainages will not be affected. This is expected to allow the continued survival of the habitat.  
These measures will avoid any indirect effects from the development drainage in MSHCP 
Riverine Areas on and off-site (including the mitigation area) and in downstream MSHCP 
Conservation Areas as a result of the proposed project.   

Toxic Material:  Construction of the proposed project will incorporate erosion control measures 
(e.g., sand bags and/or straw wattles as appropriate) around the perimeter of the work area to 
ensure all water leaving the site is filtered and an increase in siltation does not occur.  In addition, 
for the long-term operation of the Project, the measures and BMPs outlined in the WQMP and 
SWPPP will treat project-generated flows and remove pollutants (see above and also section 7.2 
of this report).  These measures will avoid any indirect effects from toxic materials to avoided 
MSHCP Riverine Areas on-site (including the mitigation area) and to downstream MSHCP 
Conservation Areas as a result of the proposed project.   

Trash/Debris:  The project will be required to minimize and address the amount of trash/debris 
created by the development, and avoid trash/debris from entering downstream areas.  These may 
include activity restrictions placed on the occupants, the distribution of educational materials, 
street sweeping and waste management, and will be outlined in the project’s WQMP and SWPPP.  
These measures will avoid any indirect effects from trash/debris to nearby MSHCP Riverine 
Areas located off-site and/or to downstream MSHCP Conservation Areas as a result of the 
proposed project.   
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

Lighting:  The project has been designed to minimize night lighting while remaining compliant 
with City ordinances related to street lighting.  All lighting will be directed away from off-site 
MSHCP Riverine Areas and/or mitigation areas both during construction and post-construction.  
As such, no effects from lighting are anticipated to these areas. 

Noise:  The proposed use of the site for residential development is not anticipated to result in 
noise-generating activities apart from increased traffic noise.  The project will comply with all 
City requirements pertaining to noise and traffic standards. 

Invasives:  No invasive, non-native plant species listed in Table 6-2 of the MSHCP, Plants That 
Should Be Avoided Adjacent To The MSHCP Conservation Area, will be utilized in the 
landscape plans.  This will avoid dispersal of invasive plant seeds in the watershed.     

Barriers:  The MSHCP requires the incorporation of barriers, such as native landscaping, 
rocks/boulders, fencing, walls, and/or signage, for proposed land uses adjacent to preservation 
areas to minimize unauthorized public access, trampling, introduction of urban wildlife, and/or 
illegal dumping within the preservation areas.  The proposed project is not located adjacent to any 
preservation areas, but is located adjacent to MSHCP Riverine Areas and associated mitigation.  
The project will include fences and/or walls around the entire development, including adjacent to 
the MSHCP Riverine Areas.   

Grading/Land Development and/or Fuel Modification Activities:  Manufactured slopes are 
contained within the study area identified and do not extend beyond the limits analyzed in this 
report or into any proposed avoidance and mitigation areas.  Brush management, as well as all 
ground disturbing activities associated with construction and operation of the project 
development, will also be contained within the project’s impact footprint and shall not encroach 
into the avoided areas in accordance with Section 6.4 of the MSHCP.  Off-site impacts are limited 
to manufactured slope areas, road improvements, sewer line extension, and water line extensions 
and will be mitigated as described in this document. 

The Fuels Management guidelines presented in Section 6.4 of the MSHCP are intended to 
address brush management activities around new development within or adjacent to the MSHCP 
Conservation Area.  Fuel modification has been incorporated into the project design and does not 
extend into off-site or into the proposed  mitigation area. 

7.6 Measures to Address MSHCP Riparian/Riverine 
Species 
The project proposes the following mitigation measure (MM) to ensure compliance with the 
Migratory Bird Treaty Act.  Conditions of Approval (COAs) recommended to the City of Moreno 
Valley as part of the project CEQA document are also proposed to address compliance with 
regulatory permitting of impacts to jurisdictional areas (all of which are also considered MSHCP 
Riverine Areas) and compliance with the MSHCP.  The MM and COAs are provided in the BRA 
(section 7.2 in Appendix A) and are also included verbatim below.  The on-site and off-site 
mitigation proposed in this DBESP would be considered to provide compensation for impacts to 
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

jurisdictional drainages pursuant to COA BIO-2, in addition to MSHCP Riverine Areas pursuant 
to COA BIO-3. 

MM BIO-3  Prior to the issuance of any grading permit that would remove potentially 
suitable nesting habitat for raptors or songbirds, the project applicant shall demonstrate to 
the satisfaction of the City that either of the following have been or will be accomplished: 

1. Vegetation removal activities shall be scheduled outside the nesting season 
(September 1 to February 14 for songbirds; September 1 to January 14 for raptors) to 
avoid potential impacts to nesting birds. 

2. Any construction activities that occur during the nesting season (February 15 to 
August 31 for songbirds; January 15 to August 31 for raptors) will require that all 
suitable habitat be thoroughly surveyed for the presence of nesting birds by a 
qualified biologist before commencement of clearing.  If any active nests are detected 
a buffer of 300 feet (500 feet for raptors) around the nest adjacent to construction will 
be delineated, flagged, and avoided until the nesting cycle is complete.  The buffer 
may be modified and/or other recommendations proposed as determined appropriate 
by the biological monitor to minimize impacts. 

COA BIO-2 Prior to the issuance of any grading permit for permanent impacts in the 
areas designated as jurisdictional features, the project applicant shall obtain regulatory 
permits from the USACE, RWQCB, and CDFW.  The following shall be incorporated 
into the permitting, subject to approval by the regulatory agencies: 

1. On-site or off-site creation, restoration and/or enhancement of USACE/RWQCB 
jurisdictional “waters of the U.S.” within the Santa Ana watershed at a ratio no less 
than 2:1 or within an adjacent watershed at a ratio no less than 3:1 for permanent 
impacts, and for any temporary impacts to restore the impact area to pre-project 
conditions (i.e. pre-project contours).  Off-site mitigation may occur on land acquired 
for the purpose of in-perpetuity preservation as approved by the resource agencies, or 
through the purchase of mitigation credits at a resource agency-approved off-site 
mitigation bank or in-lieu fee program. 

2. On-site or off-site creation, restoration, and/or enhancement of CDFW jurisdictional 
streambed within the Santa Ana watershed at a ratio no less than 2:1 or within an 
adjacent watershed at a ratio no less than 3:1 for permanent impacts, and for any 
temporary impacts to restore the impact area to pre-project conditions (i.e. pre-project 
contours).  Off-site mitigation may occur on land acquired for the purpose of in-
perpetuity preservation as approved by the resource agencies, or through the purchase 
of mitigation credits at a resource agency-approved off-site mitigation bank or in-lieu 
fee program. 

Purchase of any mitigation credits through an agency-approved mitigation bank or in-lieu 
fee program should occur prior to any impacts to jurisdictional drainages.  Any mitigation 
proposed on land acquired for the purpose of in-perpetuity mitigation that is not part of 
an agency-approved mitigation bank or in-lieu fee program shall include the creation, 
restoration, and/or enhancement of similar streambed habitat pursuant to a resource 
agency-approved HMMP.  The HMMP shall be prepared prior to any impacts to 
jurisdictional features, and shall provide details as to the implementation of the 
mitigation, maintenance, and future monitoring of mitigation areas.  The goal of the 
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7.0 Project Avoidance, Design Features, and Mitigation Measures 

mitigation shall be to create, restore, and/or enhance similar habitat with equal or greater 
function and value than the impacted habitat.   

COA BIO-3 Prior to the issuance of any grading permit the project applicant shall 
comply with all of the provisions of the MSHCP, including payment of the MSHCP 
Local Development Mitigation Fee, compliance with Section 6.1.2 of the MSHCP 
pertaining to Riparian/Riverine Areas, implementation of drainage, toxics and non-native 
species guidelines pertaining to the Urban/Wildlands Interface in Section 6.1.4 of the 
MSHCP, and compliance with Section 6.3.2 of the MSHCP pertaining to Burrowing Owl 
Survey Area requirements. 
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8.0 
Determination of Biologically Equivalent or 
Superior Preservation 

Section 6.1.2 of the MSHCP, Volume I, Protection of Species Associated with Riparian/Riverine 
Areas and Vernal Pools, is intended to ensure protection of Riparian/Riverine Areas within the 
entire MSHCP Plan Area such that habitat values are preserved for those species within the 
MSHCP Conservation Area.  The project site and off-site areas support disturbed Riverine areas 
that do not support any sensitive species listed in Section 6.1.2 of the MSHCP. 

The proposed project, inclusive of all project design features and mitigation measures, is 
biologically superior to an avoidance alternative by replacing low function and value disturbed 
MSHCP Riverine Areas with a higher function and value riparian habitat typical of similar 
drainage systems in the local area, and by avoiding any potential impacts to downstream areas 
through implementation of measures to address water quality and dispersal of non-native seeds 
downstream.  A summary of this statement is provided below based on the analysis in this report, 
and further assessed in Sections 8.1 through 8.3.  

• The proposed permanent impacts are limited to a maximum of 0.077 acre of the total 0.165 
acre of MSHCP Riverine Areas both on-site and off-site.  The majority of these impacts are 
due to City required infrastructure and road improvements, with a small acreage of impacts 
required for a water quality basin associated with Drainage A.  The MSHCP Riverine Areas 
proposed for impacts have a low function and value due to ongoing disturbance and the 
absence of vegetation and/or signs of hydrology for most of the year.   

• The remaining 0.088-acre of the total 0.165 acre of MSHCP Riverine Areas will be 
temporarily impacted to allow construction of City required infrastructure and road 
improvements off-site. 

• The proposed mitigation for impacts is at a 2:1 ratio for total permanent impacts which could 
be as high as 0.154 acre. This will include riparian/riverine and transitional upland habitat 
creation that will provide higher function and value habitat than the existing condition by 
creating habitat with native species coverage that also provides consistent hydrology through 
existing flows and treated discharge from the development.  As a result, the impacts to low 
function and value drainages will be compensated by providing a net gain in acreage and 
functions and values, including habitat that currently does not exist.  The net increase in 
native habitat acreage would provide improved functions such as water quality, water storage 
and wildlife habitat.  Temporary impacts will be returned to pre-project contours consistent 
with the resource agencies definition of temporary impacts.  

• If on-site mitigation occurs, it will be conserved in perpetuity through a conservation 
easement, deed restriction, restrictive covenant, or other appropriate legal mechanism as 
approved by the regulatory agencies.  Preservation will ensure protection of MSHCP Riverine 
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8.0 Determination of Biologically Equivalent or Superior Preservation 

Areas as intended pursuant to Volume I, Section 6.1.2 of the MSHCP, Protection of Species 
Associated with Riparian/Riverine Areas and Vernal Pools.  The preserved mitigation area is 
proposed to occur within dedicated open space.  Currently the on-site drainages are 
unprotected and are largely non-existent due to disturbance. 

• The success of the mitigation would be ensured through an approved project-specific HMMP 
that will be prepared and submitted to the USACE, RWQCB, and CDFW for review and/or 
approval as part of the regulatory permitting process.  The mitigation would be monitored 
regularly pursuant to a five-year program, and analyzed against a number of interim and 
target success criteria.  The success criteria will ensure that the mitigation efforts are 
successful.   

• The project is not located within or adjacent to any MSHCP Conservation Areas but will 
avoid indirect impacts to the on-site mitigation area and any protected areas downstream 
through measures that will be proposed in the WQMP and SWPPP to manage daily nuisance 
flows and initial first flush storm flows generated by the development.  As such, the water 
discharged downstream will be treated for both sediment and pollutants.  Also, current flow 
rates to downstream areas will be maintained to prevent erosion, but the overall volume of 
water discharged downstream will increase providing at minimum sufficient hydrology to 
maintain and even increase downstream habitats.  The native plant species coverage in the 
mitigation area is also expected to provide biofiltration and water quality benefits for the 
watershed system. 

• A number of additional project design features have been incorporated to address edge effects 
(i.e., indirect impacts) such as noise, lighting, and non-native invasive species. 

8.1 Effects on Riparian/Riverine Planning Species 
• The study area is within the Burrowing Owl Survey Area and Riverine resources were found 

on-site.  As such, focused surveys for burrowing owl were conducted due to the presence of 
potentially suitable habitat for this species within the study area.  Habitat assessments were 
also conducted for the Riparian/Riverine planning species listed under Section 6.1.2 of the 
MSHCP.  The results of the burrowing owl focused surveys were negative, and pre-
construction surveys will be conducted to confirm continued absence.  For the 
Riparian/Riverine species, suitable habitat was determined present on the study area for one 
Riparian/Riverine planning species, smooth tarplant.  However, smooth tarplant was not 
observed during any of the focused plant surveys and therefore was concluded to be absent 
from the study area. As such, no significant effects on Riparian/Riverine planning species (or 
burrowing owl) are expected to occur as a result of the Project. 

• The proposed mitigation (on-site and off-site) will include riparian/riverine and transitional 
upland habitat creation and planting with native riparian/riparian-transition habitat, as 
appropriate, at a minimum 2:1 ratio to total impacts.  This will increase the acreage of native 
habitat and replace non-native habitats with riparian/riparian-transition habitat that has 
increased spatial, structural and species diversity to encourage wildlife use.  The mitigation 
will also improve water quality and hydrology functions.  As such, the proposed mitigation 
will improve the quality of the habitat for wildlife species and provide potential habitat for 
Riparian/Riverine planning species. 

• The improved quality of water and expected increase in volume of water due to impervious 
surfaces and additional input (e.g., from irrigation; the flow rate will not increase), would be 
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8.0 Determination of Biologically Equivalent or Superior Preservation 

beneficial to the on-site mitigation and areas downstream of the project for supporting any 
existing wildlife habitat and potentially allowing additional habitat to establish.   

8.2 Effects on Conserved Habitats 
• The proposed project impacts low function and value MSHCP Riverine areas that are subject 

to on-going disturbance.  The mitigation would improve the function and value of the 
hydrology in the area by creating structure, hydrology, and vegetation in the created riparian 
channel.  As such, the project impacts would be compensated by a net gain of streambed 
acreage and of biogeochemical, hydrologic and habitat functions to benefit MSHCP 
conserved habitats.  The on-site mitigation area will be within dedicated open space lots.  In 
addition, the mitigation area would be protected in perpetuity through a conservation 
easement, deed restriction, restrictive covenant, or other appropriate legal mechanism as 
approved by the regulatory agencies.  The mitigation would therefore contribute to the 
acreage of conserved habitats within the MSHCP. 

• The proposed project would contribute higher function and value habitat to be conserved 
within the MSHCP.  The MSHCP Riverine Areas proposed for impacts are primarily 
unvegetated due to ongoing disturbance, and therefore lacks native species cover to provide 
appropriate habitat features for the Riparian/Riverine wildlife species listed under Section 
6.1.2 of the MSHCP.  The main function of the drainages in their current condition is 
conveyance of flows during large storm events, with limited ecological functions (i.e., limited 
sediment transport, transport of nutrients and aquatic chemicals to downstream waters, 
seasonal flood storage, flood flow attenuation, toxicant trapping, and velocity dissipation).  
The proposed mitigation would provide these ecological functions through the creation of a 
riparian channel, hydrology from existing and treated development flows, and planting of 
native species that would occur pursuant to an agency approved HMMP.  The mitigation 
would be designed to provide wildlife habitat that could potentially support species listed in 
Section 6.1.2 of the MSHCP.  Furthermore, the mitigation would allow for greater nutrient 
and toxicant trapping, which would be beneficial to downstream water quality.  The on-site 
mitigation is within a dedicated open space area, and the mitigation area itself will be 
protected in perpetuity through an appropriate and approved legal mechanism, as described in 
the preceding bullet. 

8.3 Effects on Linkages and Functions of the MSHCP 
Conservation Area 
• The project site and off-site areas are not located within or adjacent to any MSHCP Cores, 

Linkages or Conservation Areas, and measures have been incorporated into the project design 
to avoid potential indirect edge effects to such areas through drainage, including maintaining 
the flows and improving water quality to downstream areas.  As such, the project would not 
impact the functions of any MSHCP Cores, Linkages or Conservation Areas.    

• The proposed project impacts low function and value Riverine Areas subject to ongoing 
disturbance that would be replaced with a net gain of higher function and value riparian 
habitat by the proposed mitigation that will be preserved in perpetuity. 

• The project’s WQMP and SWPPP will ensure that water quality standards are met.  The flow 
rate will be similar to existing conditions; however the volume of water will increase which 
will be beneficial to the on-site mitigation and downstream areas by providing increased 
hydrology to support wildlife habitat functions.  In addition, measures proposed in these 
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8.0 Determination of Biologically Equivalent or Superior Preservation 

documents will protect against flooding, prevent downstream erosion, and improve water 
quality by filtering pollutants from previously untreated flows.  Thus, all water leaving the 
study area will be of a higher quality compared to existing site conditions.  The mitigation is 
also expected to provide additional biofiltration functions through the planting of native 
vegetation.  As such, both the project development and mitigation would improve the overall 
water quality of flows downstream and within MSHCP Conservation Areas, and potentially 
provide habitat for MSHCP planning species, making this a superior alternative to the 
existing disturbed conditions.  
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OUR COMMITMENT TO SUSTAINABILITY  |  ESA helps a variety of 
public and private sector clients plan and prepare for climate change and 
emerging regulations that limit GHG emissions. ESA is a registered 
assessor with the California Climate Action Registry, a Climate Leader, 
and founding reporter for the Climate Registry. ESA is also a corporate 
member of the U.S. Green Building Council and the Business Council on 
Climate Change (BC3). Internally, ESA has adopted a Sustainability Vision 
and Policy Statement and a plan to reduce waste and energy within our 
operations. This document was produced using recycled paper.  
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1.0  INTRODUCTION  
 

1.1 Background and Purpose 
This report presents the findings of a Biological Resources Assessment & Western Riverside 
County Multiple Species Habitat Conservation Plan Consistency Analysis conducted by ESA 
PCR for the approximately 78.48-acre project site proposed for development of a single-family 
residential development associated with Assessor’s Parcel Number (APN) 473-160-004 and 
approximately 10.57-acre off-site areas (collectively, the “study area”).  The study area is located 
directly northeast of the intersection of Ironwood Avenue and Nason Street within the City of 
Moreno Valley, in Riverside County, California.  The purpose of this study is to satisfy the 
requirements of the Western Riverside County Multiple Species Habitat Conservation (MSHCP), 
the California Environmental Quality Act (CEQA), and to supplement subsequent regulatory 
applications pursuant to Sections 404 and 401 of the Clean Water Act (CWA) and Section 1602 
of the California Fish & Game Code (CF&G). 

1.2 Sources 
This Biological Resources Assessment & MSHCP Consistency Analysis (collectively, the 
“BRA”) is based on information compiled through field reconnaissance and appropriate reference 
materials.  A general biological survey, vegetation mapping, and investigation of jurisdictional 
waters and wetlands was conducted by ESA PCR.  Focused surveys for special-status plant 
species and burrowing owl (Athene cunicularia) were also conducted.  The information sources 
used in preparation of this BRA are provided in Section 9, References. 

1.3 Study Area Location 
The approximately 78.48-acre on-site study area and approximately10.57-acre off-site study areas 
are regionally situated north of State Route (SR) 60 and northeast of Interstate (I) 215 (Figure 1, 
Regional Map).  Specifically, the study area is located northeast of the intersection of Ironwood 
Avenue and Nason Street in the City of Moreno Valley.  The on-site and off-site project study 
areas are depicted on the U.S. Geological Survey (USGS) 7.5’ Sunnymead topographic 
quadrangle (S34, T2S, R3W & S3, T3S, R3W) (USGS, 1967; Earth Survey, 2015), as shown in 
Figure 2, Vicinity Map.  The specific location of each project study area is depicted on Figure 3, 
Study Areas.  Off-site study areas associated with four types of proposed project improvements 
include manufactured slopes, road improvements, a sewer line extension, and water line 
extensions and described in detail below: 
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Manufactured Slopes (West & East) – There are two (2) off-site study area locations proposed to 
support manufactured slopes, including one area adjacent to Nason Street (West) and a second 
area adjacent to the eastern boundary of the project site (East).   

Road Improvements – There is one (1) road improvement area proposed between the area located 
directly north of Ironwood Avenue and south of the project site boundary.   

Sewer Line – The sewer line is proposed to connect at the southeast corner of the project site at 
the intersection of Ironwood Avenue and Oliver Street and extend south along Oliver Avenue, 
ultimately ending at the SR-60 freeway.   

Water line (Proposed and Alternatives) – Although the exact location of the final water line 
extension is still unknown, one proposed alignment and two (2) alternative alignments were 
assessed as part of the off-site project study areas.  The Proposed Water Line would commence at 
the intersection of Ironwood Avenue and Oliver Street and extend east along Ironwood Avenue, 
continuing north along Moreno Beach Drive, and terminating at the intersection of Moreno Beach 
Drive and Kalmia Avenue.  Water Line Alternative 1 would connect the water line at the 
northeast corner of the project site and extend north to an existing off-site water tower.  Water 
Line Alternative 2 would commence at the northeastern corner of the project site and extend east 
toward the intersection of Moreno Beach Drive and Juniper Avenue. 

1.4 Scope of Study 
The scope of this BRA encompasses descriptions of the project, methods of study, and existing 
site conditions including vegetation communities and the potential for special-status biological 
resources, followed by an evaluation of impacts to special-status biological resources pursuant to 
CEQA thresholds and compliance with the Western Riverside County MSHCP.  Avoidance, 
minimization, and/or mitigation measures are proposed to reduce any potential adverse effects to 
biological resources to less than significant under CEQA where appropriate. 
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SOURCE: ESRI Street Map, 2009.
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Ironwood Village Project
Figure 2

Vicinity Map
SOURCE: USGS Topographic Series (Sunnymead, CA).
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2.0  PROJECT DESCRIPTION  
 

2.1 Project Description 
The 78.48-acre project site is a proposed single-family residential development occupying 
approximately 38.5 acres, as shown in (Figure 4, Site Plan).  The remaining acreage will be open 
space areas, which will consist of community open space areas that will be planted as appropriate 
to the project’s climate and avoided areas in the northwestern and northeastern corner of the 
project site, which encompass native vegetation and rock outcroppings that will be preserved.   
Per Figure 3, there are four types of off-site areas associated with the project totaling 10.57 acres, 
including manufactured slope areas, road improvements, sewer line extension, and water line 
extensions (proposed and alternative).  Sewer and water lines will be extended onto the site from 
existing utilities.  Primary access to the development would occur from Ironwood Avenue 
between Nason Street and Oliver Street, immediately opposite from and north of Lantz Lane.  
Secondary access would be provided by driveways on both Nason Street and Oliver Street just 
north of Ironwood Avenue.   

2.2 Project Avoidance 
The project study areas consist primarily of non-native vegetation characterized by ruderal 
vegetation and disturbed areas that consist of little to no vegetation.  There are some areas that 
support native plant communities, such as Riversidean sage scrub and brittlebush scrub, which 
predominantly reside in the northwestern corner of the on-site study area.  The project proposes 
avoidance of the northwestern and northeastern corners of the on-site study area, which are 
located on hillsides that transition into the foothills of the Badlands mountain range located to the 
north of the project site.  These avoided areas will be maintained as natural open space to 
preserve the scenic views of the hillsides from the City of Moreno Valley.  The project on- and 
off-site study areas also support two drainage systems, which include Drainage A and Drainage 
Complex B, approximately 40% of which will be avoided.   
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Figure 4
Site Plan

SOURCE: Anderson Consulting Engineers, Inc., 2016

1.ae

P
acket P

g
. 1238

Attachment: DBESP Report  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



 

Ironwood Village Project 9 ESA PCR 
Biological Resources Assessment September 2016 

 

3.0  METHODS OF STUDY 
 

3.1 Approach 
This BRA is based on information compiled through field reconnaissance and appropriate 
reference materials.  Surveys included a general biological survey and vegetation mapping; an 
investigation of jurisdictional waters; focused plant surveys; and focused burrowing owl surveys.  

3.2 Literature Review 
Assessment of the study area began with a review of relevant literature on the biological 
resources of the study area and surrounding vicinity.  The California Natural Diversity Database 
(CNDDB), a California Department of Fish and Wildlife (CDFW) species account database, was 
reviewed for all pertinent information regarding the localities of known observations of special-
status species and habitats in the vicinity of the study area (CDFW, 2015).  The vicinity of the 
study area included the following USGS topographic quadrangles: San Bernardino South, 
Redlands, Yucaipa, Riverside East, El Casco, Steele Peak, Perris, and Lakeview.  Federal register 
listings, protocols, and species data provided by the United States Fish and Wildlife Service 
(USFWS) (USFWS, 2015a), CDFW and the California Native Plant Society (CNPS, 2015) were 
reviewed in conjunction with anticipated Federally and State listed species potentially occurring 
within the vicinity.  Other data sources reviewed include USFWS critical habitat maps (USFWS, 
2015b) and United States Department of Agriculture Natural Resources Conservation Service 
(NRCS) soils mapping (NRCS, 2015).  In addition, numerous regional flora and fauna field 
guides were utilized to assist in the identification of species and suitable habitats, in addition to 
relevant local policies such as the Western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP) (Dudek & Associates, 2003).  A list of all relevant references 
reviewed is included in Section 9.0, References. 

3.3 Field Investigations 
A general biological survey and vegetation mapping was conducted by ESA PCR Senior 
Biologist Ezekiel Cooley on September 19, 2014 and investigations of jurisdictional waters were 
conducted by Principal Regulatory Scientist Amir Morales on September 19 and December 10, 
2014.  The observed vegetation communities, jurisdictional features, and other biological features 
or species observations of interest were mapped on aerial photographs.  Biological surveys were 
conducted over all on-site and off-site study areas, with special attention to sensitive habitats such 
as those suitable for the burrowing owl and those areas potentially supporting special-status flora.  
The only exception is an off-site study area located directly east of the project study area 
proposed to support manufactured slopes.  The eastern manufactured slopes support suitable 
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habitat for special-status plant species and a spring focused survey has not yet been conducted.  
As such, a mitigation measure addressing the potential for special-status plants to occur within 
this off-site area is included in Section 7.2.1 of this BRA.  The following summarizes the extent 
of focused surveys conducted within the study areas identified on Figure 3. 

Focused plant surveys were conducted within:  

• the project site and off-site road improvement and sewer line areas on May 13, 2015 by ESA 
PCR Biologists Ezekiel Cooley, Amy Lee, and Lauren Singleton and on July 20, 2015 by 
Amy Lee; 

• the off-site proposed and alternative water line areas on May 23 and July 5, 2016 by Amy 
Lee; and 

• the off-site manufactured slope areas on July 5, 2016 by Amy Lee.  However, a spring 
focused plant survey has not been conducted within the off-site manufactured slope area 
located directly east of the site.   

Focused burrowing owl surveys were conducted within: 

• the project site and off-site manufactured slopes, road improvement, proposed water line, and 
sewer line areas from May to July 2015 by ESA PCR Biologists Ezekiel Cooley, Amy Lee, 
and Lauren Singleton; and 

• the alternative off-site water line areas from April to July 2016 by Amy Lee and Lauren 
Singleton. 

During the course of all field visits, an inventory of plant and wildlife species observed was 
compiled.  The methods for these field investigations are described in detail below. 

3.3.1  Plant Community Mapping 
Plant communities were mapped directly in the field utilizing a 125-scale (1”=125’) aerial 
photograph focusing on dominant plant species.  Plant community names, codes, and descriptions 
follow A Manual of California Vegetation, Second Edition (Sawyer, Keeler-Wolf, and Evens, 
2009) or Holland’s Preliminary Descriptions of the Terrestrial Natural Communities of 
California (1986).  The California Natural Community Code (CaCodes) or Holland’s Element 
Code is in parentheses next to each community name, when applicable.  After completing the 
fieldwork, the plant community polygons were digitized using Geographic Information System 
(GIS) technology to calculate acreages.  

3.3.2  Sensitive Habitats 
Sensitive habitats are listed by CDFW on their List of Vegetation Alliances and Associations 
(CDFW, 2010).1  Communities on this list are given a Global (G) and State (S) rarity ranking on 
a scale of 1 to 5, where communities with a ranking of 5 are the most common and communities 
                                                      
1  Available online at: http://www.dfg.ca.gov/biogeodata/vegcamp/natural_comm_list.asp 
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with a ranking of 1 are the rarest and of the highest priority to preserve.  These high priority 
communities are denoted on the CDFW list with asterisks.  For the purpose of this report, 
sensitive habitats are those communities that have a state ranking of S3 or rarer.  Any sensitive 
habitats located on the study area were identified based on the mapped natural communities (see 
section 3.3.1, Plant Community Mapping). 

3.3.3  General Plant Inventory 
All plant species observed during the general and focused surveys were either identified in the 
field or collected and later identified using taxonomic keys.  Plant taxonomy follows Baldwin 
(2012).  Common plant names, when not available from Baldwin, were taken from Munz (1974) 
and/or Clarke (2007).  Since common names vary significantly between references, scientific 
names are included upon initial mention of each species; common names consistent throughout 
the report are employed thereafter.  All plant species observed were recorded in field notes.  
Special-status plant species are discussed below in section 3.3.4, Special-status Plant Species. 

3.3.4  Special-status Plant Species 
The potential for special-status plant species was assessed based upon the known occurrence of 
species in the area as identified from CDFW, USFWS and CNPS databases (see Section 3.2, 
Literature Review), and the presence or absence of suitable habitat within the study area based on 
plant community mapping (see section 3.3.1, Plant Community Mapping).  Suitable habitat was 
defined as areas with appropriate vegetation communities, soils and/or topography (elevation at 
MSL) to support the species based on known occurrences in those habitats and/or CDFW and 
CNPS documented habitat descriptions for the species.  The definitions of suitable habitat were 
then compared against the vegetation mapping conducted for the study area and local knowledge.  
A table of special-status plant species for which potentially suitable habitat occurs within the 
study area was prepared, and the potential for occurrence for each species was determined 
following completion of the vegetation mapping conducted during the field survey.   

Due to the presence of potentially suitable habitat, focused plant surveys were conducted on the 
project site and off-site road improvement and sewer line areas by ESA PCR biologists Ezekiel 
Cooley, Amy Lee, and Lauren Singleton on May 13, 2015 and by Amy Lee on July 20, 2015.  
Focused plant surveys were also conducted on the off-site water line areas by Amy Lee on March 
23, 2016 and July 5, 2016.  Although a summer focused plant survey was conducted within the 
manufactured slope areas on July 5, 2016 by Amy Lee, a spring survey has not yet been 
performed in these areas.  The manufactured slope area located west of the project boundary does 
not support suitable habitat for plants associated with the spring survey requirement.  However, 
the manufactured slope area located east of the project boundary does require completion of a 
spring focused plant survey as summarized in Section 7.1.2 below.  All focused plant surveys 
conducted to date were implemented in accordance with published agency guidelines (CDFW, 
2009; CDFW, 2000a; and USFWS, 2000) and during the appropriate blooming periods of 
potential plant species to ensure detection of any special-status plants.    
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3.3.5  General Wildlife Inventory 
All wildlife species observed within the study area, as well as any diagnostic sign (call, tracks, 
nests, scat, remains, or other sign), were recorded in field notes.  Binoculars and regional field 
guides were utilized for the identification of wildlife, as necessary.  Wildlife taxonomy follows 
Stebbins (2003) and California Herps (2015) for amphibians and reptiles, the American 
Ornithologists’ Union (1998) for birds, and Jameson and Peeters (1988) for mammals.  Since 
common names vary significantly between references, scientific names are included upon initial 
mention of each species; common names consistent throughout the report are employed 
thereafter.  All wildlife species detected were recorded in field notes.  Special-status wildlife 
species are discussed below in section 3.3.6, Special-status Wildlife Species. 

3.3.6  Special-status Wildlife Species 
The potential for special-status wildlife species was assessed based upon the known occurrence of 
species in the area as identified from CDFW and USFWS databases (see section 3.2, Literature 
Review), and the presence or absence of suitable habitat within the study area based on plant 
community mapping (see section 3.3.1, Plant Community Mapping).  Suitable habitat was defined 
as areas with appropriate vegetation communities and/or topography (elevation at MSL) to 
support the species based on known occurrences in those habitats and/or CDFW and USFWS 
documented habitat descriptions for the species.  The definitions of suitable habitat were then 
compared against the vegetation mapping conducted for the study area as well as local 
knowledge.  A table of special-status wildlife species for which potentially suitable habitat occurs 
within the study area was prepared, and the potential for occurrence for each species was 
determined following completion of the vegetation mapping conducted during the field survey.   

Due to the presence of potentially suitable habitat and MSHCP requirements, focused surveys 
were conducted for burrowing owl.  A summary of the survey methodology is provided below; a 
separate survey report was also prepared following completion of the focused surveys.  No other 
focused surveys were conducted for special-status wildlife species. 

Burrowing Owl 
The study area supports potentially suitable habitat for burrowing owl.  As such, focused surveys 
for burrowing owl were conducted on the project site and off-site manufactured slopes, road 
improvement, proposed water line, and sewer line areas by ESA PCR biologists Ezekiel Cooley, 
Amy Lee, and Lauren Singleton on May 13; June 3; and July 2 and 27, 2015.  Focused burrowing 
owl surveys were conducted within the off-site alternative water areas by Lauren Singleton on 
April 28, 2016 and by Amy Lee on May 23; June 9; and July 7, 2016.  Step I and Step II surveys 
for burrowing owls were conducted on the project site and off-site areas in accordance with the 
County of Riverside’s Burrowing Owl Survey Instructions for the Western Riverside Multiple 
Species Habitat Conservation Plan Area (County of Riverside, 2006).  Step I is a Habitat 
Assessment and Step II consists of Locating Burrows and Burrowing Owls. 

Suitable habitat was identified during the Step I Habitat Assessment, which was conducted by 
Ezekiel Cooley on September 19, 2014 during the general biological survey, including disturbed, 
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low-growing vegetation; bare ground; and a few small fossorial mammal burrows.  Suitable 
habitat included disturbed, low-growing vegetation; bare ground; and a few small fossorial 
mammal burrows.  Due to the presence of suitable habitat identified during the Step I survey, 
Step II surveys were conducted within the study area plus a 150-meter (approximately 500 feet) 
buffer zone around the perimeter of the study area (collectively, the “survey area”).  Step II 
surveys focused on the detection of BUOW individuals, small fossorial mammal burrows 
potentially suitable for BUOW, and BUOW diagnostic sign (e.g., molted feathers, cast pellets, 
prey remains, eggshell fragments, or excrement at or near a burrow entrance).  Transects were 
utilized, spaced no more than 100 feet apart, to allow 100 percent visual coverage of the ground 
surface.  The four surveys were conducted during the burrowing owl breeding season (March 1 to 
August 31) on separate days between two hours before sunset to one hour after or one hour before 
sunrise to two hours after.2  

3.3.7  Regional Connectivity/Wildlife Movement Corridor 
An analysis of wildlife movement was conducted based on information compiled from the 
literature, analysis of aerial photographs and topographic maps, direct observations made in the 
field during survey work, and an analysis of existing wildlife movement functions.  Relative to 
corridor issues, the focus of this assessment was to determine if the change of the existing land 
use within the study area would have significant impacts on the regional wildlife movement 
associated with the study area as well as the immediate vicinity. 

The Western Riverside County MSHCP was reviewed to identify any linkage or Core Areas 
proposed for preservation on the study area (Dudek & Associates, 2003).  Additionally, the South 
Coast Missing Linkages: A Wildland Network for the South Coast Ecoregion document was 
reviewed (South Coast Wildlands, 2008). 

3.3.8  Investigation of Jurisdictional Waters 
A jurisdictional determination of existing on-site drainage and wetland features was conducted by 
ESA PCR Principal Regulatory Scientist Amir Morales on September 19 and December 10, 2014.  
The purpose of the delineation was to assess the location, extent and acreage of “waters of the 
U.S.” and/or wetlands under the jurisdiction of the U.S. Army Corps of Engineers (USACE) and 
Regional Water Quality Control Board (RWQCB), and the limits of streambed and associated 
riparian habitat under the jurisdiction of CDFW.  All areas were delineated using the protocol 
stipulated by CDFW under Section 1600-1607 of the California Fish and Wildlife Code, and by 
the USACE and RWQCB under Section 404 and Section 401 of the Clean Water Act (CWA), 
respectively.  No potential for wetlands or other special aquatic sites were observed within project 
study areas.  Therefore, a wetland delineation using the procedures stipulated in the USACE 
Wetland Delineation Manual (Environmental Laboratory, 1987) and Arid West Supplement 
(USACE, 2008a and USACE, 2008b) were not performed or warranted for this project. 

                                                      
2  For projects within the Western Riverside County MSHCP plan area, it has been PCR’s experience that the County 

of Riverside has preferred that Step II surveys be conducted at least one week apart. 
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The potential for USACE jurisdictional “waters of the U.S.” was based primarily on the presence 
or absence of jurisdictional field indicators consistent with the USACE guidelines (USACE, 
2008a) such as the presence of an OHWM and/or secondary indicators of hydrology, including 
evidence of the deposition of debris, scour, sediment sorting, and changes in vegetation.  The 
extent of CDFW jurisdiction was assessed based on the limits of the defined bed and bank and 
includes riparian streambed associated vegetation, where applicable.  If these criteria were met, 
data was collected to estimate the length and width of jurisdictional features potentially regulated 
by the resource agencies.  Upon completion of the field work, documentation of all jurisdictional 
wetlands, waters, and streambed were completed.  The documentation included a map illustrating 
the location, extent and acreage of all jurisdictional features.  Downstream surface connections to 
known USACE jurisdictional waters were also evaluated in the field and by using satellite 
imagery and mapping, for the purpose of establishing a connection (i.e. federal nexus) to “waters 
of the U.S.,” where applicable.  The results of the ESA PCR jurisdictional assessment are subject 
to review and approval by the resource agencies as part of future regulatory permits for the 
project, if required. 
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4.0  EXISTING CONDITIONS  
 

4.1 Characteristics of the Study Area and 
Surrounding Area 
4.1.1 On-Site Characteristics 
The approximately 79-acre project site and the 10.57-acre off-site areas are located in the City of 
Moreno Valley in Riverside County.  The project site consists primarily of non-native vegetation 
characterized by ruderal vegetation and disturbed areas that consist of little to no vegetation.  
There are some areas that support native plant communities, such as Riversidean sage scrub and 
brittlebush scrub, which predominantly reside in the northwestern corner of the project site.  The 
study area supports two drainage systems observed to support field indicators associated with 
USACE, RWQCB, and CDFW (collectively “the resource agencies”) jurisdictional waters, 
referred to in this report as Drainage A and Drainage Complex B, although only Drainage A 
occurs on-site.  The topography on-site is generally flat with gently rolling hills throughout the 
project site and steeper rock outcrops on the northwest corner.  On-site elevations range from the 
lowest of approximately 1,830 feet above mean sea level (MSL) along the southern boundary of 
the project site to a high of approximately 1,975 feet above MSL along the northwest boundary of 
the site.  On-site mapped soils in the project area include nine soil types as follows (NRCS, 
2015), as shown in Figure 5, Soils Map: 

• Cieneba rocky sandy loam, 15 to 50 percent slopes, eroded; 

• Hanford loamy fine sand, 0 to 8 percent slopes; 

• Hanford coarse sandy loam, 2 to 8 percent slopes; 

• Hanford coarse sandy loam, 8 to 15 percent slopes, eroded; 

• Monserate sandy loam, 0 to 5 percent slopes; 

• Monserate sandy loam, 5 to 8 percent slopes, eroded ; 

• Monserate sandy loam, shallow, 15 to 25 percent slopes, severely eroded; 

• Ramona sandy loam, 2 to 5 percent slopes, eroded; and 

• Terrace escarpments. 

Immediate surrounding land uses include residential development to the south and west and 
vacant land to the north and east.  The entire project site is within the Reche Canyon/Badlands 
Area Plan of the MSHCP (Figure 6, Relationship to the MSHCP).  
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Soils Map
SOURCE: USGS Topographic Series (Sunnymead, CA), USDA NRCS SSURGO.
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Relationship to the MSHCP
SOURCE: USGS Topographic Series; MSHCP.
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4.1.2 Off-Site Characteristics 
The 10.57-acre off-site areas include the proposed manufactured slopes, road improvements, 
sewer line, and water line areas.  The off-site areas are dominated by ruderal vegetation and 
disturbed areas with only a small acreage of native brittlebush scrub and Riversidean sage scrub.  
The off-site areas also support some areas of sparsely vegetated river wash areas.  A portion of 
Drainage A and the entirety of Drainage Complex B occurs within the off-site area.  The 
topography of the off-site areas is generally flat with the exception of the proposed northern water 
line area near an existing water tank, which consists of a fairly steep east-facing slope supporting 
some native vegetation and rocky outcrops.  Elevations within the off-site areas range from the 
lowest of approximately 1,793 feet above MSL at the southern end of the proposed sewer line to a 
high of approximately 1,948 feet above MSL at the steepest portion of the proposed water line 
area.  Off-site mapped soils in the project area include seven soil types as follows (NRCS, 2015), 
as shown in Figure 5: 

• Cieneba rocky sandy loam, 15 to 50 percent slopes, eroded; 

• Hanford course sandy loam, 2 to 8 percent slopes; 

• Monserate sandy loam, shallow, 15 to 25 percent slopes, severely eroded 

• Ramona sandy loam, 0 to 5 percent slopes, severely eroded; 

• Ramona sandy loam, 2 to 5 percent slopes, eroded; 

• Terrace escarpments; and 

• Tujunga loamy sand, channeled, 0 to 8 percent slopes. 

Land uses immediately surrounding the off-site sewer line include a residential community to the 
west, SR-60 to the south, and vacant land to the north and east.  Land uses immediately 
surrounding the potential water line areas include residential development to the north, east, and 
southwest and vacant land to the south and west.  Since the proposed manufactured slope areas 
are directly adjacent to the project site, surrounding land uses are identical to those described in 
section 4.1.1 above. 

4.2 Plant Communities 
Descriptions of each of the plant communities found within the study area are provided below, 
with CDFW CaCodes or Holland Element Codes in parentheses next to each community name.  
The locations of each of the plant communities are shown in Figure 7, Plant Communities.  
Table 1, Plant Communities, lists each of the plant communities observed, as well as the acreage 
within the study area.  Representative photographs of plant communities found within the study 
area are included in Figures 8a and 8b, Site Photographs. 
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TABLE 1 
PLANT COMMUNITIES 

Plant Communities On-site (acres) Off-site (acres) 

Brittlebush Scrub 2.34 0.27  

Brittlebush Scrub/Ruderal 0.31 0.21  

Buckwheat Scrub/Ruderal 0.09 0.04 

Laurel Sumac Scrub/Ruderal 0.78  - 

Riversidean Sage Scrub 3.10 0.12  

Riversidean Sage Scrub/Ruderal - 0.07 

Rock Outcrop/Riversidean Sage Scrub 2.15 -  

River Wash - 0.05 

Ruderal 38.04  2.50  

Ruderal/Brittlebush Scrub - 0.04 

Ruderal/Riversidean Sage Scrub 2.29  0.43 

Disturbed 28.68  4.18 

Developed 0.70 2.66 

Total 78.48  10.57 
 
SOURCE: ESA PCR, 2016 
 

4.2.1 Brittlebush Scrub (CaCode 33.030.00) 
Brittlebush scrub is a drought tolerant subtype of Riversidean sage scrub dominated by an almost 
monotypic community of brittlebush (Encelia farinosa).  Associated species observed within this 
community included sparsely growing California buckwheat (Eriogonum fasciculatum), 
California sagebrush (Artemisia californica), and chia (Salvia columbariae).  Brittlebush scrub 
on-site occurs primarily in two patches on the northwestern corner of the project site and a 
smaller patch in the northeastern corner, comprising approximately 2.34 acres on-site.  There is 
also a small patch of this community located within the off-site water line areas, occupying 
approximately 0.27 acre off-site. 

4.2.2 Brittlebush Scrub/Ruderal (CaCode 33.030.00/Not 
Applicable) 
Brittlebush scrub/ruderal is dominated by species found within the brittlebush scrub community 
(primarily brittlebush) with interspersed ruderal species.  In addition to brittlebush, associated 
native species found in this community included native species such as blue elderberry 
(Sambucus nigra ssp. caerulea), common fiddleneck (Amsinckia intermedia), dove weed (Croton 
setigerus), mule fat (Baccharis salicifolia), pinebush (Ericameria pinifolia), and western ragweed 
(Ambrosia psilostachya).  The ruderal community is described in further detail below (see section 
4.2.9).  Brittlebush scrub/ruderal occurs on-site in a small area along the eastern boundary in the 
northeastern portion of the project site and comprises approximately 0.31 acre.  There is also a 
small patch of this community located within the eastern manufactured slope area, occupying 
approximately 0.21 acre off-site. 
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Figure 7

Plant Communities
SOURCE: Google Maps, 2015 (Aerial).
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Ironwood Village Project

Figure 8a
Site Photographs

SOURCE: ESA PCR, 2016

Note: Refer to Figure 7 for photograph locations.

PHOTOGRAPH 1. View of the brittlebush scrub community, facing northeast.

PHOTOGRAPH 3. View of the ruderal community in foreground and the 
laurel sumac scrub/ruderal community in the background to the left, facing 
southwest.

PHOTOGRAPH 2. View of the rock outcrop/Riversidean sage scrub 
community, facing north.
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Ironwood Village Project

Figure 8b
Site Photographs

SOURCE: ESA PCR, 2016

Note: Refer to Figure 7 for photograph locations.

PHOTOGRAPH 4. View of the ruderal/Riversidean sage scrub community, 
facing southeast.

PHOTOGRAPH 6. View of the ruderal community within the off-site water 
line extension area, facing south.

PHOTOGRAPH 5. View of the ruderal community, facing northwest.
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4.2.3 Buckwheat Scrub/Ruderal (CaCode 32.040.02/Not 
Applicable) 
Buckwheat scrub/ruderal community is dominated by California buckwheat (Eriogonum 
fasciculatum) and other species commonly associated with the buckwheat scrub community, 
including pinebush and brittlebush.  This community also supports interspersed areas of ruderal 
vegetation; the ruderal community is described in further detail below (see section 4.2.9).  
Buckwheat scrub/ruderal community occurs within one small patch on-site (0.09 acre) and within 
the off-site eastern manufactured slope area (0.04 acre).    

4.2.4 Laurel Sumac Scrub/Ruderal (CaCode 45.455.00/Not 
Applicable) 
Laurel sumac scrub/ruderal is primarily composed of those species found within the laurel sumac 
scrub community, which is dominated by laurel sumac (Malosma laurina) and often associated 
with other drought-tolerant shrubs, such as California buckwheat or black sage (Salvia mellifera).  
While this community largely consists of species found within the laurel sumac scrub community, 
ruderal species are interspersed throughout the community.  The ruderal community is described 
in further detail below (see section 4.2.9).  Laurel sumac scrub/ruderal community occurs in one 
area along the western boundary and comprises approximately 0.78 acre on-site only.    

4.2.5 Riversidean Sage Scrub (Holland Element Code 32700) 
Riversidean sage scrub is characterized by low growing shrubs adapted to semi-arid 
Mediterranean climate, and are most often found on steep or low gradient slopes that are rarely 
flooded.  This community is fairly open and dominated by California sagebrush, California 
buckwheat, , and foxtail chess.  Other associated species include pinebush, brittlebush, and 
caterpillar phacelia (Phacelia cicutaria).  The Riversidean sage scrub community occurs in two 
patches on the northwestern corner of the project site and comprises approximately 3.10 acres on-
site.  There is also a small patch of this community located within the off-site water line areas, 
occupying approximately 0.12 acre off-site. 

4.2.6 Riversidean Sage Scrub/Ruderal (Holland Element Code 
32700/ Not Applicable) 
Riversidean sage scrub/ruderal is primarily composed of those species found within the 
Riversidean sage scrub community, which is described in section 4.2.5 above.  While this 
community largely consists of species found within the Riversidean sage scrub community, 
ruderal species are interspersed throughout the community.  The ruderal community is described 
in further detail below (see section 4.2.9).  Riversidean sage scrub/ruderal community occurs in 
one area along the western boundary and comprises approximately 0.07 acre off-site only.    
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4.2.7 Rock Outcrop/Riversidean Sage Scrub (Not 
Applicable/Element Code 32700) 
Rock outcrop/Riversidean sage scrub includes  rock outcrop areas, which consist of rocky, 
sparsely vegetated areas typically found along the hillsides on the northwest corner of the project 
site, and is interspersed with vegetation that is characteristic of the Riversidean sage scrub 
community described in section 4.2.5 above.  Additional associated species observed in the rock 
outcrop/Riversidean sage scrub communities on-site included cane cholla (Cylindropuntia 
californica var. parkeri) and two-color rabbit tobacco (Pseudognaphalium bicolor).  There are 
two patches of rock outcrop/Riversidean sage scrub on the northwestern corner of the project site, 
which occupies approximately 2.15 acres on-site only. 

4.2.8 River Wash (Not Applicable) 
River wash consists of prevailingly coarse-textured but variable material, ranging from sand to 
gravel.  It usually is flood-swept, though it may lie slightly above present overflows.  The sandy 
areas are loose with some silt and other fine materials.  Sparse vegetation within the river wash 
areas include giant reed (Arundo donax), flatspine bur ragweed (Ambrosia acanthicarpa), 
pucturevine (Tribulus terrestris), and common sunflower (Helianthus anuus).  River wash areas 
comprise approximately 0.05 acre off-site only associated with the mainstem Drainage B within 
the sewer line and water line areas. 

4.2.9 Ruderal (Not Applicable) 
Ruderal vegetation is found in areas heavily disturbed by human activities, such as roadsides, 
graded fields, and manufactured slopes.  Within the study area, ruderal species observed include 
cheeseweed (Malva parviflora), cudweed aster (Corethrogyne filaginifolia), foxtail chess 
(Bromus madritensis ssp. rubens), gum tree (Eucalyptus sp.), London rocket (Sisymbrium irio), 
Mediterranean schismus (Schismus barbatus), Mexican palo verde (Parkinsonia aculeata), ripgut 
grass (Bromus diandrus), shortpod mustard (Hirschfeldia incana), tocalote (Centaurea 
melitensis), tree tobacco (Nicotiana glauca), wild oat (Avena sp.), and wild radish (Raphanus 
raphanistrum).  Ruderal areas dominant the project site and comprised approximately 38.04 acres 
on-site.  The ruderal community is also prominent throughout the off-site areas, totaling 2.50 
acres.  

4.2.10 Ruderal/Brittlebush Scrub (Not Applicable/ CaCode 
33.030.00) 
Ruderal/brittlebush scrub is dominated by ruderal, weedy species but exhibit sparse, remnant 
species associated with the brittlebush scrub community.  The brittlebush scrub and ruderal 
communities are described above in sections 4.2.1 and 4.2.9, respectively.  Only one small 
ruderal/brittlebush scrub patch was observed within the water line area, consisting of 
approximately 0.04 acre off-site only.  
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4.2.11 Ruderal/Riversidean Sage Scrub (Not 
Applicable/Holland Element Code 32700) 
Ruderal/Riversidean sage scrub is dominated by ruderal, weedy species but exhibit sparse, 
remnant species associated with the Riversidean sage scrub community.  The Riversidean sage 
scrub and ruderal communities are described above in sections 4.2.5 and 4.2.9, respectively.  The 
ruderal/Riversidean sage scrub community occupies the northwestern corner and the center of the 
project site, consisting of approximately 2.29 acres on-site.  This community also occurs within 
the eastern manufactured slope area, consisting of approximately 0.43 acre off-site. 

4.2.12 Disturbed (Not Applicable) 
Disturbed areas are heavily affected by human activities, including dirt roads, graded fields, and 
manufactured slopes; as a consequence, these areas support little to no vegetation.  While ruderal 
areas comprise the majority of the project site, disturbed areas account for much of the remaining 
space occupying approximately 28.68 acres on-site.  Disturbed areas dominate the off-site areas, 
consisting of 4.18 acres. 

4.2.13 Developed (Not Applicable) 
Developed areas are associated with an unpaved access road that occurs along the eastern 
boundary of the project site and off-site manufactured slope areas.  Developed areas occupied 
approximately 0.70 acre on-site and 2.66 acres off-site. 

4.3 General Plant Inventory	
The plant communities discussed above are comprised of numerous plant species.  Observations 
regarding the plant species present were made during the field visits to the study area, and a list of 
all plant species observed is provided in Appendix A, Floral and Faunal Compendium.  Special-
status plant species occurring or potentially occurring within the study area are discussed below 
in section 4.7.5, Special-status Plant Species. 

4.4 General Wildlife Inventory 
The plant communities discussed above provide habitat for common wildlife species.  
Observations regarding the wildlife species present were made during the field visits to the study 
area, and a list of all species observed is provided in Appendix A.  Special-status wildlife species 
occurring or potentially occurring are discussed below in section 4.7.6, Special-status Wildlife 
Species. 

4.5 Wildlife Movement 
4.5.1  Overview 
Wildlife corridors link together areas of suitable habitat that are otherwise separated by rugged 
terrain, changes in vegetation, or human disturbance.  The fragmentation of open space areas by 
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urbanization creates isolated “islands” of wildlife habitat.  In the absence of habitat linkages that 
allow movement to adjoining open space areas, various studies have concluded that some wildlife 
species, especially the larger and more mobile mammals, will not likely persist over time in 
fragmented or isolated habitat areas because they prohibit the infusion of new individuals and 
genetic material (MacArthur and Wilson, 1967; Soulé, 1987; Harris and Gallagher, 1989; 
Bennett, 1990). 

Corridors effectively act as links between different populations of a species.  A group of smaller 
populations (termed “demes”) linked together via a system of corridors is termed a 
“metapopulation.”  The long-term health of each deme within the metapopulation is dependent 
upon its size and the frequency of interchange of individuals (immigration vs. emigration).  The 
smaller the deme, the more important immigration becomes, because prolonged inbreeding with 
the same individuals can reduce genetic variability.  Immigrant individuals that move into the 
deme from adjoining demes mate with individuals and supply that deme with new genes and gene 
combinations that increases overall genetic diversity.  An increase in a population’s genetic 
variability is generally associated with an increase in a population’s health and long-term 
viability. 

Corridors mitigate the effects of habitat fragmentation by:  (1) allowing animals to move between 
remaining habitats, which allows depleted populations to be replenished and promotes genetic 
diversity; (2) providing escape routes from fire, predators, and human disturbances, thus reducing 
the risk that catastrophic events (such as fires or disease) will result in population or local species 
extinction; and (3) serving as travel routes for individual animals as they move within their home 
ranges in search of food, water, mates, and other needs (Noss, 1983; Fahrig and Merriam, 1985; 
Simberloff and Cox, 1987; Harris and Gallagher, 1989). 

Wildlife movement activities usually fall into one of three movement categories:  (1) dispersal 
(e.g., juvenile animals from natal areas, individuals extending range distributions); (2) seasonal 
migration; and, (3) movements related to home range activities (foraging for food or water, 
defending territories, searching for mates, breeding areas, or cover).  Although the nature of each 
of these types of movement is species specific, large open spaces will generally support a diverse 
wildlife community representing all types of movement.  Each type of movement may also be 
represented at a variety of scales from non-migratory movement of amphibians, reptiles, and 
some birds on a “local” level to home ranges encompassing many square-miles for large 
mammals moving on a “regional” level.  A number of terms have been used in various wildlife 
movement studies, such as “wildlife corridor,” “travel route,” and “wildlife crossing” to refer to 
areas in which wildlife move from one area to another.  To clarify the meaning of these terms and 
facilitate the discussion on wildlife movement in this study, these terms are defined as follows: 

Travel Route:  A landscape feature (such as a ridgeline, drainage, canyon, or riparian strip) within 
a larger natural habitat area that is used frequently by animals to facilitate movement and provide 
access to necessary resources (e.g., water, food, cover, den areas).  The travel route is generally 
preferred because it provides the least amount of topographic resistance in moving from one area 
to another; it contains adequate food, water, and/or cover while moving between habitat areas; 
and provides a relatively direct link between target habitat areas. 
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Wildlife Corridor:  A piece of habitat, usually linear in nature, that connects two or more habitat 
patches that would otherwise be fragmented or isolated from one another.  Wildlife corridors are 
usually bounded by urban land areas or other areas unsuitable for wildlife.  The corridor generally 
contains suitable cover, food, and/or water to support species and facilitate movement while in 
the corridor.  Larger, landscape-level corridors (often referred to as “habitat or landscape 
linkages”) can provide both transitory and resident habitat for a variety of species. 

Wildlife Crossing:  A small, narrow area, relatively short in length and generally constricted in 
nature, that allows wildlife to pass under or through an obstacle or barrier that otherwise hinders 
or prevents movement.  Crossings typically are manmade and include culverts, underpasses, 
drainage pipes, and tunnels to provide access across or under roads, highways, pipelines, or other 
physical obstacles.  These are often “choke points” along a movement corridor. 

4.5.2  Wildlife Movement Within the Study Area 
As previously described, wildlife movement activities occur at a variety of scales from a “local” 
level to a “regional” level.  Regional movement through the study area is restricted due to the 
urbanization of the region and the proximity to a major freeway (SR-60) (refer to Figure 9, 
Regional Aerial Photograph).   The study area is immediately surrounded by residential 
development to the south and west.  Although there is vacant land directly to the north and east of 
the study area, the land to the east is highly disturbed and mostly cleared of natural vegetation and 
there are a number of residential communities adjacent to the eastern boundary of the vacant land.  
Additionally, the study area is located about 0.5 mile to north of the SR-60.  Although regional 
movement through this area is likely limited, there is some potential for local movement through 
the study area via the open area directly to the north which comprises the foothills of the 
Badlands.  Although the study area connects to the open area to the north, the study area is 
dominated by ruderal and disturbed areas with limited native vegetation.   

The project site only supports one ephemeral drainage that conveys minor road runoff from 
Ironwood Avenue with no associated vegetation (Drainage A), which is unlikely to facilitate 
wildlife movement.  Additionally, Drainage A initiates on-site and meanders for approximately 
396 linear feet before exiting the project site via a culvert beneath Ironwood Avenue.  Drainage 
Complex B occurs within the off-site areas and comprises the mainstem Drainage B, which is a 
USGS mapped blueline stream, and five small tributaries (Drainages B1 through B5).  The 
mainstem Drainage B does support some ruderal and non-native vegetation (e.g. giant reed).  
Drainage B appears to initiate in the foothills of the Badlands to the north of the off-site areas and 
becomes channelized just west of the off-site sewer line area.   
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Due to the limited vegetation within Drainage B and lack of connection to suitable habitat 
downstream due to development, Drainage B is not expected to function as a wildlife movement 
corridor.  The smaller tributaries (Drainages B1 through B5) are also ephemeral drainages with 
limited upland vegetation, which initiate at the peak of a small ridge upstream from the off-site 
water line area and appear to support little to no surface connection to the mainstem Drainage B 
likely due to decades of disturbance from agriculture and/or weed abatement activities.  Drainage 
B5 does not appear to support any natural watershed and appears to be relict in nature.  
Vegetation within the drainage appears to be supported by artificial discharges from the water 
tank blow-off pipe observed at the headwaters of Drainage B5.  Due to the limited vegetation and 
watershed, as well as the disturbed nature of the downstream areas off-site, the tributaries do not 
facilitate wildlife movement through the study area.    

The study area is not within any Core or Linkage areas as identified by the MSHCP (Dudek & 
Associates, 2003).  There is one proposed linkage (Proposed Linkage 4) approximately 2.1 miles 
to the north of the study area and one existing core (Core H) roughly 4.0 miles to the south of the 
study area.  Proposed Linkage 4 would include upland habitat within Reche Canyon and provide 
connection to Box Springs Reserve, the Badlands, and San Bernardino County.  The open area 
directly to the north of the study area does directly connect to Proposed Linkage 4.  Existing Core 
H includes Lake Perris State Recreation Area and San Jacinto Wildlife Area.  There is no direct 
connection from the study area to Core H, which are separated by urban development.  The study 
area is not within any linkages identified by the South Coast Missing Linkages report; the nearest 
linkage design identified is for the San Bernardino–San Jacinto Connection located 
approximately 3.5 miles to the east (South Coast Wildlands, 2008).  Since the study area is not 
identified as a linkage by the MSHCP or South Coast Wildlands, and it does not support habitat 
that connects two or more habitat patches that would otherwise be fragmented or isolated from 
one another, the study area is not considered a wildlife corridor.  The study area may provide 
limited opportunities for wildlife movement, more likely for local wildlife movement as 
described below. 

Movement on a smaller or “local” scale could occur within the study area for species that are less 
restricted in movement pathway requirements or are adapted to urban areas (e.g., raccoon 
[Procyon lotor], stripped skunk [Mephitis mephitis], coyote [Canis latrans], and bird species in 
general).  Habitat within the study area is dominated by ruderal and disturbed areas with some 
portions supporting native vegetation, including brittlebush scrub, buckwheat scrub, and 
Riversidean sage scrub.  As such, it likely supports some wildlife movement within the study area 
and/or nearby areas for foraging and shelter.  Data gathered from the biological survey indicates 
that the study area contains habitat that supports common species of invertebrates, reptiles, birds, 
and small mammals.  The home range and average dispersal distance of many of these species 
may be entirely contained within the study area and immediate vicinity.   

Populations of animals such as insects, reptiles, small mammals, and a few bird species may find 
all their resource requirements without moving far or outside of the study area at all.  
Occasionally, individuals expanding their home range or dispersing from their parental range 
could attempt to move outside of the study area, if feasible, based on the surrounding restrictions 
to movement from development (see above).  Bird species may fly over the development and 
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freeways to utilize the study area for foraging, although this is expected to be limited due to the 
high level of human activity in the region and higher quality foraging habitats in nearby open 
areas with less human disturbance, particularly the Badlands to the north.  

In summary, the study area may support live-in and movement habitat for species on a local scale 
(i.e., some live-in and at least marginal movement habitat for invertebrates, reptiles, birds, and 
small mammal species).  However, due to surrounding development, the proximity to the I-60 
freeway, and the ephemeral nature and limited watershed of the drainages, the study area likely 
provides little to no function to facilitate movement for wildlife species on a regional scale and it 
is not identified as a regionally important dispersal or seasonal migration corridor by the MSHCP 
or by South Coast Wildlands. 

4.6 Jurisdictional Waters 
An investigation of on- and off-site jurisdictional waters was performed by Amir Morales, 
Principal Regulatory Scientist, on September 19, 2014.  An additional site visit was conducted by 
Amir Morales on December 10, 2014 following a series of storm events that occurred on 
December 2, 3, and 4, 2014 totaling nearly two inches of rain in that period.3  Based on the 
results of the investigation, Drainage A and Drainage Complex B (Drainages B & B1through B5) 
were determined to support a total of approximately 0.057 acre of USACE/RWQCB “waters of 
the U.S.” and 0.165 acre of CDFW jurisdictional streambed (Figure 10, Jurisdictional Features).  
A summary of jurisdictional features assessed within the study area is provided in Table 2, 
Jurisdictional Features.   Photographs of drainage features are provided as Figures 11a and 11b, 
Drainage Photographs. 

The study area is located within rolling valley topography located southeast of Reche Canyon and 
south/southwest of The Badlands mountain range.  The study area is located within the San 
Jacinto Watershed and generally drains toward the south, eventually reaching the Perris Valley 
Storm Drain which ultimately reaches the San Jacinto River and then Canyon Lake.   The USGS 
Sunnymead topographic Quadrangle depicts a blueline stream originating in the foothills to the 
north with headwaters located approximately 2,000 linear feet from the on-site study area.  The 
mapped blueline drainage feature enters the project site near the center of the northern project 
boundary and bisects the property.  The property has been subjected to seasonal dry-farming 
and/or weed abatement activities for several decades.  Based on the jurisdictional assessments 
performed by ESA PCR, no discernible streambed or indicators of flow were observed within the 
area historically mapped as a blueline drainage feature during the September 19, 2014 
jurisdictional delineation.  In order to determine if jurisdictional field indicators reestablish 
following moderate rain events, Amir Morales returned to investigate the site following a series 
of early December 2014 storm events yielding nearly 2-inches of rain over three consecutive 
days.  In our experience, this amount of rain would have reestablished some evidence of flow 
capable of eroding a streambed and/or supporting some jurisdictional field indicators based on the 
USACE’s arid delineation guidelines.   

                                                      
3   Based on WeatherCurrents.com precipitation data accessed at 

http://weathercurrents.com/morenovalley/ArchiveDec2014.do obtained on July 26, 2016. 
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TABLE 2 
JURISDICTIONAL FEATURES 

Drainage (Study Area) 
Length 
(ft) 

USACE/ 
RWQCB 
(acres) 

CDFW 
(acres) Flow Classification 

A (On-Site) 285 0.023 0.046 Ephemeral 

A (Off-Site) 111 0.007 0.013 Ephemeral 

Drainage A Subtotal 396 0.030 0.059  

B  (Off-Site) 306 0.026 0.069 Ephemeral 

B1 (Off-Site)b 0a N/A 0.001 Ephemeral 

B2 (Off-Site) b 32 N/A 0.001 Ephemeral 

B3 (Off-Site) b 25 N/A 0.001 Ephemeral 

B4 (Off-Site) b 34 N/A 0.001 Ephemeral 

B5 (Off-Site) 35 0.002 0.033 Ephemeral 

Drainage Complex B Subtotal 432 0.028 0.106  

Total 828 0.058 0.165  
 
a  Less than one linear foot of jurisdiction occurs within Drainage B1 as the majority of the drainage within the off-site study area is 

associated with an existing corrugated metal pipe that was not quantified. 
 
b   Drainage did not support jurisdictional field indicators associated with “waters of the U.S” regulated by the USACE and RWQCB  

pursuant to the Clean Water Act. 
 
SOURCE:  ESA PCR, 2014 

 

However, no ordinary water mark, sediment deposition/sorting, debris wracks, bed/bank, 
streambed associated vegetation, or other jurisdictional field indicators were observed 
immediately following the consecutive rain events.  As a result, it was determined that no 
jurisdiction occurs within the area mapped as a blueline drainage feature within the study area.   

It was noted that the USGS Sunnymead Quadrangle depicts a small water feature at the off-site 
headwaters, located approximately 2,000 linear feet north of the site where the blueline feature 
initiates.  As such, it is feasible that the mapped water feature is associated with a historic stock 
pond, which may have supported a small drainage that ultimately extended to the project study 
area when water was historically discharged from the feature and/or significant storm events 
caused it to overflow.  However, based on review of current aerial imagery in Google Earth, no 
water feature appears to persist within the off-site headwaters in the current condition capable of 
supporting a discernible streambed.  Consequently, the only jurisdictional feature identified 
within the on-site study area during the December 2014 site visit is a minor roadside ditch 
identified as Drainage A.  Jurisdiction within the  off-site study areas is limited to a mainstem 
drainage identified as Drainage B, and Drainage Complex B which is comprised of tributary 
Drainages B1through B5.  No riparian and/or hydrophytic vegetation communities were observed 
on the study area that would warrant the need for a formal wetland analysis.  Therefore, no 
jurisdictional wetlands or special aquatic sites were determined to occur within the project study 
areas.  The following provides a summary of jurisdictional drainage features identified within the 
project study areas: 
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Ironwood Village Project

Figure 11a
Drainage Photographs

SOURCE: ESA PCR, 2016

PHOTOGRAPH 1. View of Drainage A, facing northwest 
(upstream).

PHOTOGRAPH 2. View of Drainage B within the off-site 
sewer line area, facing south (downstream).

PHOTOGRAPH 3. View of Drainage B within the off-site water line area, 
facing north (upstream).

PHOTOGRAPH 4. View of Drainage B1, facing southeast 
(downstream).

Note: Refer to Figure 10 for photograph locations.
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Ironwood Village Project

Figure 11b
Drainage Photographs

SOURCE: ESA PCR, 2016

PHOTOGRAPH 5. View of Drainage B2, facing southeast 
(downstream).

PHOTOGRAPH 6. View of Drainage B3, facing southeast 
(downstream).

PHOTOGRAPH 7. View of Drainage B4, facing southeast (downstream). PHOTOGRAPH 8. View of Drainage B5, facing northeast 
(downstream).

Note: Refer to Figure 10 for photograph locations.
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4.6.1  Drainage A 
Drainage A is an unvegetated roadside ditch that establishes only when rain events generate 
sufficient runoff from Ironwood Avenue to erode a small channel through sandy disturbed soils.  
The ephemeral ditch enters the Ironwood Avenue Right-of-Way within the off-site study area 
then enters the on-site study area along the southern project boundary, extending for 
approximately 285 linear feet.  The ditch then enters a corrugated metal pipe (CMP) beneath 
Ironwood Avenue which is ultimately conveyed through the rural residential development to the 
south and into a water quality basin adjacent to SR-60.  Drainage A ranged from 2 to 3 feet in 
jurisdictional channel width and contains sandy loam soils that are periodically disturbed by weed 
abatement activities.  A photograph of Drainage A is provided in Figure 11a. 

Drainage A within the on-and off-site study area supports a total of approximately 396 linear feet 
of ephemeral unvegetated roadside ditch, containing 0.023 acre of on-site and 0.007 acre of off-
site non-wetland USACE “waters of the U.S” totaling 0.030 acre, as well as 0.46 acre of on-site 
and 0.013 acre of off-site CDFW jurisdictional streambed totaling 0.059 acre.   

4.6.2  Drainage Complex B 
4.6.2.1 Drainage B 
Drainage B is an ephemeral sandy wash that originates off-site approximately 2 miles to the 
northwest along Reche Canyon Road.  The drainage meanders along the road until it reaches the 
valley floor extending across Trust Way, crossing Kalmia Avenue, and then conveys runoff along 
the west side of Moreno Beach Drive for approximately a quarter-mile prior to crossing the off-
site Water Line Alternative 1.  The drainage feature then extends south/southwest for another 
quarter-mile before entering a culvert beneath Ironwood Avenue and meandering for another 
quarter-mile prior to entering the off-site sewer line study area.  Drainage B then continues for 
approximately 700 linear feet toward the southwest ultimately entering a detention basin located 
directly northeast of the Nason Street exit of SR-60.  Drainage B within the off-site study areas 
ranges from approximately 4-10 feet in USACE/CDFW channel width and is entirely 
unvegetated.  Soils within the wash are comprised of loamy sands of the Tujunga series consistent 
with the mapping by NRCS.  Photographs of Drainage B are provided in Figure 11a. 

Drainage B within the off-site sewer line and Water Line Alternative 1 total approximately 306 
linear feet of unvegetated ephemeral sandy wash totaling approximately 0.026 acre of non-
wetland  USACE/RWQCB “waters of the U.S.” and 0.069 acre of CDFW jurisdictional 
streambed. 

4.6.2.2 Drainages B1- B5 
Drainages B1through B5 are minor ephemeral drainages that with the exception of Drainage B5 
(which appears to accept flow from a water tank bypass pipe) function to drain a very limited 
watershed west of the existing water district road that runs parallel to the eastern boundary of the 
project site.  Drainage B5 appears to support flows from two small slope v-ditches as well as a 
pipe at its headwaters that appears to drain the existing water tank directly to the west, and was 
likely formed by controlled releases from the water tank structure.  Otherwise, no natural 
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watershed capable eroding such an incised drainage feature occurs upstream.  Drainages B1 
through B3 have small CMP culverts that convey limited runoff west of the water district road 
and support very weak indicators of flow and/or bed and bank.  Drainage B4 does not support a 
pipe culvert rather a small pipe that drains surface flow from a small v-ditch directly west of the 
road.  No discernible indicators associated with “waters of the U.S.” such as an ordinary high 
water mark, sediment deposition/sorting, debris wracks, streambed associated vegetation, or other 
USACE jurisdictional field indicators indicative of the arid southwest region were observed 
within Drainages B1-B4 immediately following the consecutive rain events of early December 
2014.  However, Drainages B1 through B4 do support topographic low points with banks typical 
of headwater swales.  Drainage B5 was presumed to support USACE/RWQCB jurisdiction due to 
the presence of an ordinary high water mark, which ultimately became indiscernible after 
approximately 1,000 linear feet.  Given the reasonable proximity to Drainage B5 observed in the 
field in light of periodic disturbance to the sandy soils from weed abatement activities, Drainage 
B5 was presumed to be regulated as “waters of the U.S.”  Drainages B1through B5 were all 
presumed to support CDFW jurisdictional streambed. 

Drainages B1 through B4 exhibit sparse upland scrub vegetation and ruderal grasses and are 
otherwise unvegetated.  Drainage B5 supports a small patch of mule fat along approximately 15 
linear feet of the headwaters directly downstream of the water tank pipe and mostly upland scrub 
vegetation beyond.  Drainages B1through B5 contain CDFW jurisdictional channel widths 
ranging from 0.5 to 3 feet, while Drainage B5 exhibits USACE jurisdiction averaging 
approximately 2 feet in channel width and a CDFW channel width approximately averaging 10 
feet.  Drainage Complex B drainage features all were observed to support sandy loam soils.  
Photographs of Drainage Complex B are provided in Figures 11a and 11b. 

Drainage B5 within the Water Line Alternative 2 study area totals approximately 0.002 acre of 
non-wetland ephemeral “waters of the U.S.” regulated by the USACE/RWQCB.  Drainage 
Complex B (Drainages B1 through B5) total approximately 0.037 acre of CDFW jurisdictional 
streambed and associated vegetation. 

4.7 Special-status Biological Resources 
The following discussion describes the plant and wildlife species present, or potentially present, 
within the study area that have been afforded special recognition by Federal, State, or local 
resource conservation agencies and organizations.  These species have declining or limited 
population sizes, usually resulting from habitat loss.  Also discussed are habitats that are unique, 
of relatively limited distribution, or of particular value to wildlife.  Protected special-status 
species are classified by either Federal or State resource management agencies, or both, as 
threatened or endangered, under provisions of the Federal and State Endangered Species 
Acts (FESA and CESA, respectively). 
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4.7.1  Federal Special-status Resource Protection and 
Classifications 
4.7.1.1 FESA 
The FESA of 1973 defines an endangered species as “any species which is in danger of extinction 
throughout all or a significant portion of its range.”  A threatened species is defined as “any 
species which is likely to become an Endangered species within the foreseeable future throughout 
all or a significant portion of its range.”  Under provisions of Section 9(a)(1)(B) of the FESA, 
unless properly permitted, it is unlawful to “take” any listed species.  “Take” is defined in Section 
3(18) of FESA:  “...harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to 
attempt to engage in any such conduct.”  Further, the USFWS, through regulation, has interpreted 
the terms “harm” and “harass” to include certain types of habitat modification as forms of “take.”  
These interpretations, however, are generally considered and applied on a case-by-case basis and 
often vary from species to species.  In a case where a property owner seeks permission from a 
federal agency for an action which could affect a federally listed plant or animal species, the 
property owner and agency are required to consult with USFWS pursuant to Section 7 of the ESA 
if there is a federal nexus, or pursuant to Section 10 of the ESA.  Section 9(a)(2)(b) of the FESA 
addresses the protections afforded to listed plants. 

All references to Federally-protected species in this BRA include the most current published 
status or candidate category to which each species has been assigned by USFWS.  For purposes 
of this assessment the following acronyms are used for Federal status species, as applicable: 

• FE Federally-listed as Endangered 

• FT Federally-listed as Threatened 

• FPE Federally proposed for listing as Endangered 

• FPT Federally proposed for listing as Threatened 

• FPD Federally proposed for delisting 

• FC Federal candidate species (former C1 species) 

Some of the USFWS offices maintain a database of listed species within their jurisdiction, for 
example the Sacramento4 and Carlsbad5 offices.  The Carlsbad USFWS Office jurisdiction 
encompasses the counties of Los Angeles, Orange, Riverside, San Bernardino, Imperial, and San 
Diego.   

4.7.1.2 Migratory Bird Treaty Act 
The Migratory Bird Treaty Act (MBTA) protects individuals as well as any part, nest, or eggs of 
any bird listed as migratory.  In practice, Federal permits issued for activities that potentially 
                                                      
4  http://www.fws.gov/sacramento/ES_Species/Lists/es_species_lists-overview.htm  
5  http://www.fws.gov/carlsbad/SpeciesStatusList/CFWO_Species_Status_List.htm 
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impact migratory birds typically have conditions that require pre-disturbance surveys for nesting 
birds.  In the event nesting is observed, a buffer area with a specified radius must be established, 
within which no disturbance or intrusion is allowed until the young have fledged and left the nest, 
or it has been determined that the nest has failed.  If not otherwise specified in the permit, the size 
of the buffer area varies with species and local circumstances (e.g., presence of busy roads, 
intervening topography, etc.), and is based on the professional judgment of a monitoring 
biologist.  A list of migratory bird species protected under the MBTA is published by USFWS. 

4.7.1.3 Federal Clean Water Act, Section 404 
Section 404 of the Clean Water Act (CWA) regulates the discharge of dredged or fill material 
into waters of the U.S. and authorizes the Secretary of the Army, through the Chief of Engineers, 
to issue permits for such actions.  Implementing regulations for the CWA define waters of the 
U.S. as “rivers, creeks, streams, and lakes extending to their headwaters and any associated 
wetlands.”  Wetlands are defined as “areas that are inundated or saturated by surface or 
groundwater at a frequency and duration sufficient to support a prevalence of vegetation typically 
adapted for life in saturated soil conditions.”  The permit review process entails an assessment of 
potentially adverse impacts to USACE jurisdictional waters of the U.S. 

Over the years, the USACE has modified its regulations, typically due to evolving policy or 
judicial decisions, through the issuance of Regulatory Guidance Letters, memorandums, or more 
expansive instruction guidebooks.  These guidance documents help to update and define how 
jurisdiction is claimed, and how these waters of the U.S. will be regulated.  The most recent, 
significant modification occurred on June 5, 2007, subsequently updated in December 2008, 
when the USACE and the U.S. Environmental Protection Agency (USEPA) issued a series of 
guidance documents outlining the requirements and procedures, effective immediately, to 
establish jurisdiction under Section 404 of the CWA and the Section 10 of the Rivers and Harbors 
Act of 1899.  These documents are intended to be used for all jurisdictional delineations and 
provide specific guidance for the jurisdictional determination of potentially jurisdictional features 
affected by the U.S. Supreme Court rulings in Rapanos v. the United States and Carabell v. the 
United States 547 U.S. 715 (2006) (jointly referred to as Rapanos). 

The Rapanos case outlines the conditions and criteria used by the USACE to assess and claim 
jurisdiction over non-isolated, non-navigable, ephemeral tributaries.  Under a plurality ruling, the 
Court noted that certain “not relatively permanent” (i.e., ephemeral), non-navigable tributaries 
must have a “significant nexus” to downstream traditional navigable waters to be 
jurisdictional.  An ephemeral tributary has a significant nexus to downstream navigable “waters” 
when it has “more than a speculative or an insubstantial effect on the chemical, physical, and/or 
biological integrity of a Traditional Navigable Water (TNW).”  A significant nexus is established 
through the consideration of a variety of hydrologic, geologic and ecological factors specific to 
the particular drainage feature in question.  For drainage features that do not meet the significant 
nexus criteria, a significant nexus determination is provided by the USACE to the USEPA for the 
final determination of federal jurisdiction.  Drainage features that do not meet the significant 
nexus criteria based on completion of an AJD, and/or are determined to be isolated pursuant to 
the SWANCC ruling (see below), may still be regulated by California Department of Fish and 
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Wildlife (CDFW) under Fish and Game Code Section 1600 or the Regional Water Quality 
Control Board (RWQCB) under the Porter-Cologne Water Quality Act. 

On January 15, 2003, the USACE and USEPA issued a Joint Memorandum to provide clarifying 
guidance regarding the United States Supreme Court ruling in the Solid Waste Agency of 
Northern Cook County v. United States Army Corps of Engineers, No. 99-1178 (January 9, 2001) 
(“the SWANCC ruling”), (Federal Register:  Vol. 68, No. 10.).  This ruling held that the CWA 
does not give the federal government regulatory authority over non-navigable, isolated, intrastate 
waters.  As a result of this decision, some previously regulated depressional areas such as 
mudflats, sandflats, wetlands, prairie potholes, wet meadows, playa lakes, natural ponds, and 
vernal pools, which are not hydrologically connected to other intra- or inter-state “waters of the 
U.S.,” are no longer regulated by the USACE.  

4.7.1.4 Federal Clean Water Act, Section 401 
The mission of the RWQCB is to develop and enforce water quality objectives and implement 
plans that will best protect the beneficial uses of the state’s waters, recognizing local differences 
in climate, topography, geology, and hydrology.  The California RWQCB is responsible for 
implementing compliance not only with state codes such as the California Water Code, but also 
some federal acts such as Section 401 of the CWA.  Section 401 of the CWA requires that any 
applicant for a federal permit for activities that involve a discharge to waters of the state shall 
provide the federal permitting agency with a certification from the state in which the discharge is 
proposed that states that the discharge will comply with the applicable provisions under the 
federal CWA.6  As such, before the USACE will issue a CWA Section 404 permit, applicants 
must apply for and receive a Section 401 water quality certification (WQC) from the RWQCB.  
The RWQCB regulates “discharging waste, or proposing to discharge waste, within any region 
that could affect “waters of the state” (Water Code § 13260 (a)), pursuant to provisions of the 
Porter-Cologne Water Quality Control Act which defines RWQCB jurisdictional “waters of the 
state” as “any surface water or groundwater, including saline waters, within the boundaries of the 
state” (Water Code § 13050 (e)).   

With the exception of isolated waters and wetlands, most discharges of fill to waters of the state 
are also subject to a CWA Section 404 permit.  If a CWA Section 404 permit is not required for 
the project, the RWQCB may still require issuance of Waste Discharge Requirements (WDR) 
under the Porter-Cologne Water Quality Control Act.  The RWQCB may regulate isolated waters 
that are not under jurisdiction of the USACE through issuance of WDR’s.  However, projects that 
obtain a Section 401 WQC are simultaneously enrolled in a statewide general WDR.  Processing 
of Section 401 WQC’s generally requires submittal of 1) a construction storm water pollution 
prevention plan (SWPPP), 2) a final water quality technical report that demonstrates that post-
construction storm water Best Management Practices (BMPs) comply with the local design 
standards  for municipal storm drain permits (MS4 permits) implemented by the State Water 
Resources Control Board effective January 1, 2011, and 3) a conceptual Habitat Mitigation and 
Monitoring Plan (HMMP) to compensate for permanent impacts to RWQCB waters, if any.  In 
                                                      
6 33 USC 1341 (a) (1). 
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addition to submittal of a draft CEQA document, a WQC application typically requires a 
discussion of avoidance and minimization of impacts to RWQCB jurisdictional resources, and 
efforts to protect beneficial uses as defined by the local RWQCB basin plan for the project.  The 
RWQCB cannot issue a Section 401 WQC until the project CEQA document is certified by the 
lead agency. 

4.7.2  State of California Special-status Resource Protection 
and Classifications 
4.7.2.1 CESA 
California’s Endangered Species Act (CESA) defines an endangered species as: 

…a native species or subspecies of a bird, mammal, fish, amphibian, reptile, or 
plant which is in serious danger of becoming extinct throughout all, or a 
significant portion, of its range due to one or more causes, including loss of 
habitat, change in habitat, overexploitation, predation, competition, or disease. 

The State defines a threatened species as: 

…a native species or subspecies of a bird, mammal, fish, amphibian, reptile, or 
plant that, although not presently threatened with extinction, is likely to become 
an endangered species in the foreseeable future in the absence of the special 
protection and management efforts required by this chapter.  Any animal 
determined by the commission as rare on or before January 1, 1985 is a 
threatened species. 

Candidate species are defined as: 

…a native species or subspecies of a bird, mammal, fish, amphibian, reptile, or 
plant that the commission has formally noticed as being under review by the 
department for addition to either the list of endangered species or the list of 
threatened species, or a species for which the commission has published a notice 
of proposed regulation to add the species to either list. 

Candidate species may be afforded temporary protection as though they were already listed as 
threatened or endangered at the discretion of the Fish and Wildlife Commission.  Unlike the 
FESA, CESA does not include listing provisions for invertebrate species. 

Article 3, Sections 2080 through 2085, of the CESA addresses the taking of threatened or 
endangered species by stating: 

…no person shall import into this State, export out of this State, or take, possess, 
purchase, or sell within this State, any species, or any part or product thereof, 
that the commission determines to be an endangered species or a threatened 
species, or attempt any of those acts, except as otherwise provided. 

Under the CESA, “take” is defined as, “hunt, pursue, catch, capture, or kill, or attempt to hunt, 
pursue, catch, capture, or kill.” 
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Additionally, some special-status mammals and birds are protected by the State as Fully Protected 
Mammals or Fully Protected Birds, as described in the California Fish and Wildlife Code, 
Sections 4700 and 3511, respectively. 

California Species of Special Concern are species designated as vulnerable to extinction due to 
declining population levels, limited ranges, and/or continuing threats.  Informally listed species 
are not protected per se, but warrant consideration in the preparation of biological assessments.  
For some species, the CNDDB is only concerned with specific portions of the life history, such as 
roosts, rookeries, or nest areas. 

For the purposes of this BRA, the following acronyms are used for State status species, as 
applicable: 

• SE State-listed as Endangered 

• ST State-listed as Threatened 

• SR State-listed as Rare 

• SCE State candidate for listing as Endangered 

• SCT State candidate for listing as Threatened 

• SFP State Fully Protected 

• SSC California Species of Special Concern 

Protection of Birds 
Section 3503.5 of the California Fish and Game Code states that it is “unlawful to take, possess, 
or destroy any birds in the order Falconiformes or Strigiformes (birds of prey) or to take, possess, 
or destroy the nest or eggs of any such bird except as otherwise provided by this code or any 
regulation adopted pursuant thereto.”  Activities that result in the abandonment of an active bird 
of prey nest may also be considered in violation of this code.  In addition, California Fish and 
Game Code, Section 3511 prohibits the taking of any bird listed as fully protected, and California 
Fish and Game Code, Section 3515 states that is it unlawful to take any non-game migratory bird 
protected under the MBTA. 

4.7.2.2 State of California Fish and Game Code, Section 1602 
Section 1602 of the California Fish and Game Code requires any entity (e.g., person, state or local 
government agency, or public utility) who proposes a project that will substantially divert or 
obstruct the natural flow of, or substantially change or use any material from the bed, channel, or 
bank of, any river, stream, or lake to notify the CDFW of the proposed project.  In the course of 
this notification process, the CDFW will review the proposed project as it affects streambed 
habitats within the project area.  The CDFW may then place conditions in the Section 1602 
Streambed Alteration Agreement to avoid, minimize, and mitigate any potentially significant 
adverse impacts within CDFW jurisdictional limits. 
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4.7.2.3 California Native Plant Society 
The CNPS is a private plant conservation organization dedicated to the monitoring and protection 
of special-status species in California.  CNPS has compiled an inventory comprised of the 
information focusing on geographic distribution and qualitative characterization of Rare, 
Threatened, or Endangered vascular plant species of California (CNPS 2012).  The list serves as 
the candidate list for listing as Threatened and Endangered by CDFW.  CNPS has developed five 
categories of rarity, of which Ranks 1A, 1B, and 2 are particularly considered special-status: 

• Rank 1A Presumed extinct in California. 

• Rank 1B Plants Rare, Threatened, or Endangered in California and elsewhere. 

• Rank 2 Plants Rare, Threatened, or Endangered in California, but more common 
elsewhere. 

• Rank 3 Plants about which we need more information – a review list. 

• Rank 4 Plants of limited distribution – a watch list. 

The CNPS recently added “threat ranks” which parallel the ranks used by the CNDDB.  These 
ranks are added as a decimal code after the CNPS List (e.g., Rank 1B.1).  The threat codes are as 
follows: 

• .1 – Seriously endangered in California (over 80% of occurrences threatened/high degree and 
immediacy of threat); 

• .2 – Fairly endangered in California (20-80% occurrences threatened); 

• .3 – Not very endangered in California (<20% of occurrences threatened or no current threats 
known). 

Special-status species that occur or potentially could occur within the study area is based on one 
or more of the following:  (1) the direct observation of the species within the study area during 
any field surveys; (2) a record reported in the CNDDB; and (3) the study area is within known 
distribution of a species and contains appropriate habitat.   

4.7.2.4 Sensitive Plant Communities 
Sensitive plant communities include those habitat types considered rare by resource agencies, 
namely the CDFW, due to their scarcity and/or their ability to support State and Federally-listed 
Endangered, Threatened, and Rare vascular plants, as well as several special-status bird and 
reptile species.  CDFW maintains a natural plant community list, the List of California Terrestrial 
Natural Communities.7  Special-status natural communities (also referred to by CDFW as ‘rare’ 
or ‘special concern’) are identified on the list by an asterisk and are considered high priority 
vegetation types (CDFW, 2010; CDFW, 2000a). 

                                                      
7  Available online at: http://www.dfg.ca.gov/biogeodata/vegcamp/natural_comm_list.asp. 
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4.7.3  Local Special-status Resource Protection and 
Classifications 
Western Riverside County MSHCP 
The study area is within the Western Riverside County MSHCP which was adopted by the 
Riverside County Board of Supervisors (June 17, 2003).  The MSHCP functions as an Habitat 
Conservation Plan (HCP) pursuant to Section 10(a)(1)(B) of the FESA and as a Natural 
Communities Conservation Plan (NCCP) under the NCCP Act of 2001.  The USFWS and CDFW 
have authorized the take of a number special-status plant and wildlife species (Covered Species) 
within the MSHCP Plan Area in exchange for the assembly and management of a coordinated 
MSHCP Conservation Area.   

Stephens’ Kangaroo Rat Habitat Conservation Plan 
The Stephens’ kangaroo rat (SKR) HCP provides Take Authorization for SKR within its 
boundaries as implemented by legal agreements executed among the Riverside County Habitat 
Conservation Agency (RCHCA), its member agencies, USFWS, CDFW, BLM , U.S. Department 
of Interior, State of California Resources Agency, and other agencies as appropriate.8  The 
MSHCP provides Take Authorization for SKR outside the boundaries of the SKR HCP, but 
within the MSHCP Plan Area boundaries.  The seven core reserves established by the SKR HCP 
will be managed as part of the MSHCP Conservation Area consistent with the SKR HCP. 

The study area is within the boundaries of the SKR HCP but is not within any of the core 
reserves.  As such, the project would be required to pay a SKR mitigation fee for coverage under 
the SKR HCP. 

4.7.4  Sensitive Plant Communities 
The study area does not support any communities considered by CDFW as sensitive habitats.  

4.7.5  Special-status Plant Species 
Special-status plants include those listed, or candidates for listing, by the USFWS and CDFW; 
and species considered special-status by the CNPS (particularly Lists 1A, 1B, and 2).  Several 
special-status plant species were reported in the vicinity based on CNDDB and CNPS, totaling 65 
species within the 9-quadrangle search (as indicated in Appendix B, Special-Status Plant 
Species).  A total of 12 species were identified as having a potential to occur within the study area 
based on the literature review and existing habitat on the study area, as listed in Appendix B.  
Focused plant surveys were conducted in 2015 on the project site and off-site road improvement 
and sewer line areas and in 2016 on the off-site water line areas; none of the species determined 
to have a potential to occur on the project site and off-site water and sewer line areas were 
observed.  A summer focused survey was conducted within the off-site eastern manufactured 
slope area in 2016; however, a spring survey has not yet been conducted within this area.  The 
western manufactured slope areas do not support suitable habitat for special-status plant species. 
                                                      
8  http://www.skrplan.org/index.html 
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4.7.6  Special-status Wildlife Species 
Special-status wildlife include those species listed as Endangered or Threatened under the FESA 
or CESA, candidates for listing by the USFWS or CDFW, and species of special concern to the 
CDFW.  Several special-status wildlife species were reported in the vicinity based on CNDDB, 
totaling 43 species within the 9-quadrangle search.  A total of 19 species were identified as 
having a potential to occur within or use the study area based on the literature review and habitat 
present on the study area, as listed in Appendix C, Special-status Wildlife Species.   

In addition, focused surveys were conducted for the burrowing owl in accordance with 
recommended protocols and the potential for foraging and nesting migratory bird and raptor 
species were also analyzed due to known presence within the study area or within the vicinity 
(see Appendix C).  The species with a potential to occur on the study area are discussed below, 
including the results of the burrowing owl surveys and the migratory birds and raptors 
assessment.   

Species With Potential to Occur On-site 
Coast horned lizard (Phrynosoma blainvillii): This reptile species is a state species of special 
concern and is a Covered Species pursuant to the Western Riverside County MSHCP.  This 
species prefers sandy riparian and sage scrub habitats, but also occurs in valley-foothill, 
hardwood, conifer, pine-cypress, juniper and annual grassland habitats below 6,000 feet.  Habitats 
include open country, especially sandy areas, washes, flood plains, and windblown deposits.   

Coast horned lizard was determined to have a moderate potential to occur within the study area 
based on the presence of some potentially suitable habitat on the northwestern corner of the on-
site area, which includes Riversidean sage scrub and brittlebush scrub.  Harvester ants, this 
species main food source, were also observed (although the food source was not seen in the area 
supporting suitable habitat).  Although habitat and a food source potentially exist on the study 
area, the majority of the potentially suitable habitat is disturbed and higher quality habitat is 
present to the northwest (Olive Hill and Reche Canyon) and northeast (the Badlands mountain 
range) of the study area.  No incidental sightings of this species occurred during any site surveys 
conducted in 2015 and 2016.  

Orange-throated whiptail (Aspidoscelis hyperythra): This reptile species is a state species of 
special concern and a Covered Species pursuant to the Western Riverside County MSHCP.  This 
species prefers chaparral, non-native grassland, Riversidean sage scrub, and juniper and oak 
woodlands.  It is often associated with riparian areas and alluvial fan sage scrub habitats.   

Orange-throated whiptail was determined to have a moderate potential to occur within the study 
area based on the presence of some potentially suitable habitat on the northwestern corner of the 
on-site area, which includes Riversidean sage scrub and brittlebush scrub.  These areas support 
perennial plants that may host this species preferred food source (termites).  Although habitat and 
a food source potentially exist on the study area, the majority of the potentially suitable habitat is 
disturbed and higher quality habitat is present to the northwest (Olive Hill and Reche Canyon) 
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and northeast (the Badlands mountain range) of the study area.  No incidental sightings of this 
species occurred during any site surveys conducted in 2015 and 2016.  

Red Diamond Rattlesnake (Crotalus ruber): This reptile species is a state species of special 
concern and a Covered Species pursuant to the Western Riverside County MSHCP.  This species 
prefers chaparral, woodland, and arid desert habitats in rocky areas with dense vegetation. 

Red diamond rattlesnake was determined to have a moderate potential to occur within the study 
area based on the presence of some potentially suitable habitat on the northwestern corner of the 
on-site area, which includes Riversidean sage scrub and brittlebush scrub.  Although these areas 
support some vegetation and crevices within the rock outcrops, the vegetation is not dense and 
rock crevices available for cover are limited.  Higher quality habitat is present to the northwest 
(Olive Hill and Reche Canyon) and northeast (the Badlands mountain range) of the study area.  
No incidental sightings of this species occurred during any site surveys conducted in 2015 and 
2016.  

Golden Eagle (Aquila chrysaetos): This raptor is a state fully protected species and is protected 
by the Bald and Golden Eagle Protection Act; it is also a Covered Species pursuant to the 
Western Riverside County MSHCP.  This species nests on cliff faces and tall trees.  Foraging 
habitat includes open country, including grasslands and early successional stages of forest and 
shrub habitats.  

Golden eagle was determined to have a potential to occur only to forage within the study area 
based on the presence of a few fossorial mammal burrows within the disturbed areas on-site, 
suggesting the presence of small mammals that could provide a possible food source.  However, 
the potential for foraging was considered very low since the majority of the site is surrounded by 
development and is highly disturbed, making it a less optimal habitat.  This species is not 
expected to nest due to lack of cliffs on the study area, which is their preferred nesting habitat.  
Additionally, there is only one CNDDB occurrence record within the vicinity.  This record was a 
breeding pair observed in fall 1979, spring 1980, and fall 1980 in San Timoteo Canyon, 
approximately 6.0 miles to the northeast.  No incidental sightings of this species occurred during 
any site surveys conducted in 2015 and 2016.  

Swainson’s hawk (Buteo swainsoni): This bird species is listed as threatened by the state and is 
a Covered Species pursuant to the Western Riverside County MSHCP.  It prefers Great Basin 
grasslands, riparian forests, riparian woodlands, and valley and foothill grasslands.  

Swainson’s hawk was determined to have a potential for foraging only within the study area 
based on the presence of a few fossorial mammal burrows within the disturbed areas on-site, 
suggesting the presence of small mammals that could provide a possible food source.  However, 
the potential for foraging was considered low since the majority of the site is surrounded by 
development and is highly disturbed, making it a less optimal habitat.  This species is not 
expected to nest due to the limited number of trees on the study area and the proximity of the 
trees to roads and residential homes, which could create some noise disturbance.  Additionally, 
there are only two CNDDB occurrence records of nesting individuals within the vicinity; both 
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records are from over 100 years ago.  No incidental sightings of this species occurred during any 
site surveys conducted in 2015 and 2016. 

Burrowing owl: This bird species is a state species of special concern and a Covered Species 
pursuant to the Western Riverside County MSHCP.  This species prefers coastal prairie, coastal 
scrub, Great Basin scrub, Mojavean desert scrub, Sonoran desert scrub, valley and foothill 
grassland and disturbed habitats.  It is known to occur in the project vicinity based on CNDDB 
and the MSHCP, and the study area is within the MSHCP Burrowing Owl Survey Area, an 
overlay in the MSHCP that requires additional surveys.   

Burrowing owl was determined to have potential to occur within the study area based on the 
presence of suitable habitat that was identified during the Step I survey, including disturbed, low-
growing vegetation, bare ground, and a few small fossorial mammal burrows.  Step II surveys 
were conducted from May to July 2015 within the project site and off-site manufactured slopes, 
road improvement, proposed water line, and sewer line areas.  Step II surveys were conducted 
from April to July 2016 within the off-site alternative water line areas.  The subsequent Step II 
surveys did not identify individual burrowing owls, active burrowing owl burrows, or signs of 
burrowing owls within the survey area.  Therefore, the study area and adjacent buffer area do not 
currently support burrowing owls.  The results are also outlined in a separate survey reports 
attached as Appendix D, 2015 Burrowing Owl Focused Survey Report and  Appendix E, 2016 
Burrowing Owl Focused Survey Report. 

Loggerhead shrike (Lanius ludovicianus): This bird species is listed as a state species of special 
concern and a Covered Species pursuant to the Western Riverside County MSHCP.  This species 
prefers broadleaved upland forest, desert wash, Joshua tree woodland, Mojavean desert scrub, 
pinyon and juniper woodlands, riparian woodland, and Sonoran desert scrub habitats. 

Loggerhead shrike was observed foraging within the northwestern corner of study area during the 
third burrowing owl survey conducted on July 2, 2015.  This area supports suitable foraging 
habitat for this species, which includes Riversidean sage scrub and brittlebush scrub.  The 
potential for nesting for this species is considered moderate based on the presence of shrubs on 
the northwestern corner.  Although this area supports shrubs that may be suitable for nesting, the 
northwestern corner is adjacent to developed, residential areas; higher quality habitat is present to 
the northwest (Olive Hill and Reche Canyon) and northeast (the Badlands mountain range) of the 
study area. 

Coastal California gnatcatcher (Polioptila californica californica): This bird species is listed 
as Federally Threatened, state species of special concern, and a Covered Species pursuant to the 
Western Riverside County MSHCP.  This species is an obligate inhabitant of coastal sage scrub 
habitat.  

This species was observed on the study area during the focused burrowing owl survey conducted 
on May 13, 2015.  Only one individual was heard during the survey. 

Northwestern San Diego pocket mouse (Chaetodipus fallax fallax): This mammal species is 
listed as a state species of special concern and a Covered Species pursuant to the Western 
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Riverside County MSHCP.  It prefers chaparral and coastal sage scrub habitats, in addition to 
grassland and Riversidean alluvial fan sage scrub habitats. 

Northwestern San Diego pocket mouse was determined to have a moderate potential to occur 
within the study area based on the presence of suitable coastal scrub and chaparral habitat (e.g. 
brittle bush scrub, Riversidean sage scrub) in the northwestern portion and small fossorial 
mammal burrows.  No incidental sightings of this species occurred during any site surveys 
conducted in 2015 and 2016. 

Stephens’ kangaroo rat (Dipodomys stephensi): This mammal species is listed as federally 
endangered and state threatened.  Take Authorization for Stephens’ kangaroo rat is provided by 
the SKR HCP within its plan boundaries, and by the Western Riverside County MSHCP for areas 
outside of the SKR HCP but within the MSHCP area plan boundaries (this species is a MSHCP 
Covered Species).  This species prefers open grasslands or sparse shrub lands within sandy to 
sandy loam soils and low clay and gravel content. 

Stephens’ kangaroo rat was determined to have a moderate potential to occur within the study 
area based on the presence of suitable shrub habitat (e.g. brittle bush scrub, Riversidean sage 
scrub) in the northwestern portion and small fossorial mammal burrows.  The study area is not 
within any core reserves identified by the SKR HCP.  No incidental sightings of this species 
occurred during any site surveys conducted in 2015 and 2016. 

Los Angeles pocket mouse (Perognathus longimembris brevinasus): This mammal species is 
listed as a state species of special concern and a conditionally Covered Species pursuant to the 
Western Riverside County MSHCP (surveys are required for areas within the survey overlay, 
with potential conservation).  It prefers sparsely vegetated habitat areas within coastal sage scrub 
communities and in patches of fine sandy soils associated with washes. 

Los Angeles pocket mouse was determined to have a moderate potential to occur within the study 
area based on the presence of suitable Riversidean sage scrub habitat in the northwestern portion.  
No incidental sightings of this species occurred during any site surveys conducted in 2015 and 
2016. 

San Diego black-tailed jackrabbit (Lepus californicus bennettii): This mammal species is a 
California Species of Special Concern and a Covered Species pursuant to the Western Riverside 
County MSHCP.  This species prefers open brushlands and scrub habitats.   

San Diego black-tailed jackrabbit was determined to have a moderate potential to occur within 
the study area.  The majority of the study area supports suitable habitat for this species, including 
the Riversidean sage scrub on the northwestern corner and the ruderal areas (which support some 
short grasses).  However, this species is highly conspicuous and no incidental sightings of this 
species occurred during any site surveys conducted in 2015 and 2016. 

San Diego desert woodrat: This mammal species is a California Species of Special Concern and 
a Covered Species pursuant to the Western Riverside County MSHCP.  This species prefers 
coastal scrub and chaparral habitats with areas containing rock outcrops and cliffs.   
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San Diego desert woodrat was determined to have a moderate potential to occur within the study 
area based on the presence of suitable habitat (e.g. Riversidean sage scrub, rock 
outcrop/Riversidean sage scrub) in the northwestern portion and small fossorial mammal 
burrows.  No incidental sightings of this species occurred during any site surveys conducted in 
2015 and 2016. 

Southern Grasshopper Mouse (Onychomys torridus ramona): This mammal species is a state 
species of special concern.  This species prefers grasslands, desert areas, and especially scrub 
with friable soils.  

Southern grasshopper mouse was determined to have a potential to occur within the study area 
based on the presence of suitable shrub habitat (e.g. brittle bush scrub and Riversidean sage 
scrub) in the northwestern portion and small fossorial mammal burrows.  However, the potential 
was considered low since this species has not been recorded on CNDDB within the vicinity of 
study area since 1938.  No incidental sightings of this species occurred during any site surveys 
conducted in 2015 and 2016. 

American badger (Taxidea taxus): This mammal species is a state species of special concern.  
This species prefers grasslands, desert areas, and especially scrub with friable soils.  

American badger was determined to have a potential to occur within the study area based on the 
presence of shrubs within the Riversidean sage scrub habitat on the northwestern corner of the 
study area.  A few fossorial mammal burrows were observed, suggesting the presence of small 
mammals that could provide a possible food source.  However, the potential was considered low 
since the majority of the site is surrounded by development and a large portion of suitable habitat 
is disturbed.  Additionally, this species has not been recorded within the vicinity since 1908.  No 
signs of this species were observed during any site surveys conducted in 2015.   

Western Mastiff Bat (Eumops perotis californicus): This mammal species is a state species of 
special concern.  This species prefers chaparral, cismontane woodlands, coastal scrub, and valley 
and foothill grassland habitats. 

Western mastiff bat was determined to have a potential to occur for foraging only within the 
study area.  However, the potential was considered low since although bats in this family are 
known to be strong fliers and can fly long distances to forage, habitat on the study area is 
disturbed and the majority of the study area is surrounded by development.  This species 
preferred roosting habitat is not present on the study area and the nearest CNDDB occurrence 
record is from1990 approximately 3.0 miles to the southwest of the study area, in an area that is 
now a residential development.  No incidental sightings of this species occurred during any site 
surveys conducted in 2015 and 2016. 

Pocketed free-tailed bat (Nyctinomops femorasaccus): This bat species is a state species of 
special concern and occurs in more arid habitats, roosting in rock crevices, caverns, or buildings.   

Pocketed free-tailed bat was determined to have a potential to occur for roosting only within the 
study area based on the presence of rock outcrops.  However, this potential was considered very 
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low since this species typically prefers steeper cliffs for roosting habitat.  Although little is known 
regarding home range for this species, the potential for roosting is also unlikely since the study 
area does not support adjacent foraging habitat (CDFW, 2000b).  There are only 2 CNDDB 
occurrence records in the vicinity.  The nearest record is from 1985 approximately 6.5 miles to 
the southwest of the study area near March Air Force Base.  No incidental sightings of this 
species occurred during any site surveys conducted in 2015 and 2016. 

Lesser long-nosed bat (Leptonycteris verbabuenae): This bat species is a federally endangered 
species and occurs in more arid habitats, such as desert grasslands and shrublands. 

Pocketed free-tailed bat was determined to have a potential to occur for roosting  and foraging.  
Potential night roosts included a limited number of trees and rock crevices on the northwestern 
corner of the project and scattered cactus may provide feeding opportunities.  Although day 
roosting habitat (caves or mines) are not present on the study area, this species can travel long 
distances between day roosting and foraging sites.  However, the potential was considered very 
low for both roosting and foraging since this species not typically found in California and 
recorded sightings are typically vagrant migrants.  There is only 1 CNDDB occurrence record 
within the vicinity from 1993, approximately 9.5 miles to the northeast in a residential 
neighborhood of Yucaipa.  No incidental sightings of this species occurred during any site 
surveys conducted in 2015 and 2016. 

Pallid bat (Leptonycteris verbabuenae): This bat species is a federally endangered species and 
occurs in more arid habitats, such as desert grasslands and shrublands. 

Pocketed free-tailed bat was determined to have a potential to occur for roosting  and foraging.  
Potential night roosts included a limited number of trees and rock crevices on the northwestern 
corner of the project and scattered cactus may provide feeding opportunities.  Although day 
roosting habitat (caves or mines) is not present on the study area, this species can travel long 
distances between day roosting and foraging sites.  However, the potential was considered very 
low for both roosting and foraging since this species not typically found in California and 
recorded sightings are typically vagrant migrants.  There is only one CNDDB occurrence record 
within the vicinity from 1993, approximately 9.5 miles to the northeast in a residential 
neighborhood of Yucaipa.  No incidental sightings of this species occurred during any site 
surveys conducted in 2015 and 2016. 

Migratory Birds and Raptors 
The study area supports some potential nesting and foraging habitat for nesting birds and raptors, 
primarily in the northwestern corner of the study area where there are shrubs and some trees.  
Several species of birds were observed on-site (see Appendix A) and were identified by CNDDB 
as potentially occurring within the 9-quadrangle search area (see Appendix C).  Raptors observed 
on-site include Cooper’s hawk (Accipiter cooperii), red-tailed hawk (Buteo jamaicensis), and 
American kestrel (Falco sparverius).  There is also a foraging potential for listed raptors within 
the 9-quadrangle search area according to CNDDB, such as golden eagle (State Fully Protected) 
and Swainson’s hawk (Federally Threatened), though the potential of foraging is considered low 
and neither are expected to nest on-site (see Appendix C). 
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4.7.7  Study Area’s Relationship to the Western Riverside 
County MSHCP 
This section provides a discussion of the study area’s relationship to the MSHCP policies, 
including the location within the MSHCP Area Plan, Criteria Cells, and cores and linkages, and 
the presence of MSHCP protected biological resources. 

4.7.7.1 Location of the Study Area within the MSHCP Area Plan and 
Criteria Cells 
The entire study area is within the Reche Canyon/Badlands Area Plan (see Figure 6) of the 
MSHCP but is not within a Criteria Cell, a designated Cell Group, or a subunit within the 
Southwest Area Plan that requires conservation of land for inclusion in the MSHCP Conservation 
Area (Riverside County TLMA, 2015).     

4.7.7.2 Location of the Study Area within MSHCP Cores and Linkages 
As mentioned previously in section 4.5.2, Wildlife Movement within the Study Area, the study 
area is not within any cores or linkages (i.e., Special Linkage Areas) as identified in the Reche 
Canyon/Badlands Area Plan.   

4.7.7.3 Riparian/Riverine Areas and Vernal Pools 
Section 6.1.2, Protection of Species Associated with Riparian/Riverine Areas and Vernal Pools, 
of the MSHCP provides for the protection of Riparian/Riverine Areas and Vernal Pools within 
the MSHCP Plan Area.  Riparian/Riverine areas are defined in the MSHCP as “lands which 
contain habitat dominated by trees, shrubs, persistent emergents, or emergent mosses and lichens, 
which occur close to or which depend upon soil moisture from a nearby fresh water source; or 
areas with fresh water flow during all or a portion of the year.”  Vernal pools are defined in the 
MSHCP as “seasonal wetlands that occur in depression areas that have wetlands indicators of all 
three parameters (soils, vegetation, and hydrology) during the wetter portion of the growing 
season but normally lack wetlands indicators of hydrology and/or vegetation during the drier 
portion of the growing season.”   

As shown in Figure 12, MSHCP Riverine Areas, and summarized in Table 3, MSHCP Riverine 
Areas,  The project study areas support a total 0.165 acre of MSHCP Riverine Areas including 
0.059 acre in Drainage A (0.046 acre on-site and 0.013 acre off-site), 0.070 acre in Drainage B, 
0.001 acre in Drainage B1, 0.001 acre in Drainage B2, 0.001 acre in Drainage B3, 0.002 acre in 
Drainage B4, and 0.033 acre in Drainage B5.  All drainages are considered MSHCP Riverine 
Areas (rather than MSHCP Riparian Areas) since they are supported by ephemeral9 flows and do 
not support riparian vegetation communities.  No vernal pools occur within the on- and off-site 
study areas.  Due to the presence of MSHCP Riverine features, the project will require a 
Determination of Biologically Equivalent or Superior Preservation (DBESP) analysis for any 
impacts proposed to these areas.  The DBESP is required to provide details on any proposed 
impacts and compensatory mitigation for compliance with MSHCP requirements for submittal to 
the County of Riverside Environmental Programs Department (EPD), subject to approval by the 

                                                      
9 Riparian drainages are streambeds that generally convey runoff during, and immediately after, a storm event. 
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County of Riverside Regional Conservation Authority (RCA) and the State and Federal Wildlife 
Agencies (CDFW and USFWS). 

TABLE 3 
MSHCP RIVERINE AREAS 

Drainage (Study Area) Length (ft) Area (acres) 
Riparian/Riverine Flow 
Classification 

A (On-Site) 285 0.046 Riverine 

A (Off-Site) 111 0.013 Riverine 

B (Off-Site) 306 0.069 Riverine 

B1 (Off-Site) 0* 0.001 Riverine 

B2 (Off-Site) 32 0.001 Riverine 

B3 (Off-Site) 25 0.001 Riverine 

B4 (Off-Site) 34 0.001 Riverine 

B5 (Off-Site) 35 0.033 Riverine 

Total 828 0.165  
 
* Less than one linear foot of jurisdiction occurs within Drainage B1 as the majority of the drainage within the 

off-site study area is associated with an existing corrugated metal pipe that was not quantified. 
 
Source:  ESA PCR, 2014 

 

The biological function and value of the on- and off-site Riverine Areas within Drainage A and 
Drainage Complex B include the transport of water, which is limited based on the ephemeral 
flows of the drainage and limited watershed.  The function and value of the drainages are also 
limited since they are primarily unvegetated and support only some small patches of upland 
and/or ruderal vegetation.  Other types of aquatic features that could provide suitable habitat for 
Riparian/Riverine species, such as fairy shrimp, are not present within the study area  (i.e. vernal 
pools, swales, vernal pool-like ephemeral ponds, seasonal ponds, stock ponds, or other human-
modified depressions such as tire ruts, etc.). 
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Riparian/Riverine Plant Species 
A habitat assessment was conducted for species listed in Section 6.1.2, Protection of Species 
Associated with Riparian/Riverine Areas and Vernal Pools, of the MSHCP.  The results are 
presented in Table 4, MSHCP Riparian/Riverine Plant Species.  Only one Riparian/Riverine 
plant species was determined to have a potential to occur on the study area, namely smooth 
tarplant (Centromadia pungens ssp. laevis).  This species was considered to have a potential to 
occur only within the riverine habitat associated with the on- and off-site drainages; however, 
smooth tarplant was not observed during any of the focused plant surveys and therefore was 
concluded to be absent from the project site.  The remaining MSHCP Riparian/Riverine plant 
species are not expected to occur within the study area due to the lack of suitable habitat or the 
location of the study area.  

TABLE 4 
MSHCP RIPARIAN/RIVERINE PLANT SPECIES 

Species Potential to Occur within the Study Area 

Brand's phacelia 
Phacelia stellaris 

Not expected to occur.  This species has not been recorded in the Moreno 
Valley area.  There is only one occurrence record in CNDDB within Riverside 
County, which was observed in 2000 in the City of Riverside near the Santa 
Ana River. 

California Orcutt grass 
Orcuttia californica 

Not expected to occur due to the lack of vernal pools. 

Coulter's matilija poppy 
Romneya coulteri 

Not expected to occur.  This perennial plant has conspicuous flowers that 
would have been detected during the focused plant surveys if present. 

Engelmann oak 
Quercus engelmannii 

Not expected to occur.  This is a conspicuous tree species that would have 
been detected during the focused plant surveys if present. 

Fish's milkwort 
Polygala cornuta var. fishiae 

Not expected to occur.  The majority of occurrence records of this species on 
CNDDB are confined to the Santa Ana Mountains. 

graceful tarplant 
Holocarpha virgata ssp. Elongate 

Not expected to occur due to disturbance on-site.  The study area is outside of 
the species’ range; there are no known records of this species within the 
flatter agricultural areas east of the Santa Ana Mountains. 

lemon lily 
Lilium parryi 

Not expected to occur due to the lack of suitable habitat.  Also, the study area 
is outside the species’ range; this species is restricted to the San Jacinto 
Mountains.  The study area is outside of species’ elevation range. 

Mojave tarplant 
Deinandra mohavensis 

Not expected to occur.  The study area is outside the species range; this 
species is restricted to the San Jacinto Mountains.  The study area is outside 
of species’ elevation range. 

mud nama 
Nama stenocarpum 

Not expected to occur due to the lack of wetlands.  None were incidentally 
observed during any surveys (this species can occasionally occur in non-
wetlands).   

ocellated Humboldt lily 
Lilium humboldtii ssp. ocellatum 

Not expected to occur due to high disturbance within the drainages and lack 
of shade.  This species is typically found at higher elevations.   

Orcutt's brodiaea 
Brodiaea orcuttii 

Not expected to occur due to the lack of vernal pools. 

Parish's meadowfoam 
Limnanthes alba ssp. parishii 

Not expected to occur due to the lack of suitable habitat.  Also, the study area 
is outside the species’ range; this species is restricted to the Santa Rosa 
Plateau within the MSHCP Plan Area.  The study area is outside of this 
species’ elevation range. 
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Species Potential to Occur within the Study Area 

prostrate navarretia 
Navarretia prostrata 

Not expected to occur due to the lack of suitable habitat.  Also, the study area 
is outside the species’ range; this species is restricted to the Santa Rosa 
Plateau within the MSHCP Plan Area.  The study area does not support 
suitable vernal pool habitat. 

San Diego button-celery 
Eryngium aristulatum var. parishii 

Not expected to occur.  The study area is outside the species’ range; this 
species is restricted to the Santa Rosa Plateau within the MSHCP Plan Area.  
The study area does not support suitable vernal pool habitat. 

San Jacinto Valley crownscale 
Atriplex coronata var. notatior 

Not expected to occur due to the lack of suitable alkaline habitat.   

San Miguel savory 
Satureja chandleri 

Not expected to occur due to the lack of suitable metavolcanic substrate 
habitat.   

Santa Ana River woollystar 
Eriastrum densifolium ssp. sanctorum 

Not expected to occur due to lack of suitable habitat.  The study area is 
outside the species range; this species is restricted to the Santa Ana River 
and alluvial fan sage scrub habitat. 

slender-horned spineflower 
Dodecahema leptoceras 

Not expected to occur due to the lack of alluvial fan habitat.   

smooth tarplant 
Centromadia pungens ssp. laevis 

Potential, but not observed.  This species was not observed during the 
focused plant surveys. 

southern California black walnut 
Juglans californica 

Not expected to occur.  This is a conspicuous tree species that would have 
been detected if present. 

spreading navarretia 
Navarretia fossalis 

Not expected to occur due to the lack of vernal pools. 

thread-leaved brodiaea 
Brodiaea filifolia 

Not expected to occur due to the lack of vernal pools. 

vernal barley 
Hordeum intercedens 

Not expected to occur due to the lack of vernal pools. 

 
SOURCE: ESA PCR, 2016 
 

Riparian/Riverine Wildlife Species 
Habitat assessments were conducted for wildlife species listed in Section 6.1.2, Protection of 
Species Associated with Riparian/Riverine Areas and Vernal Pools, of the MSHCP.  The results 
are presented in Table 5, MSHCP Riparian/Riverine Wildlife Species.  No riparian/riverine 
wildlife species are expected to occur on the study area due to the lack of suitable habitat.     

TABLE 5 
MSHCP RIPARIAN/RIVERINE WILDLIFE SPECIES 

Species Potential to Occur within the Study Area 

arroyo toad 
Anaxyrus  californicus 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

mountain yellow-legged frog 
Rana muscosa 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

California red-legged frog 
Rana aurora draytonii 

Not expected to occur due to the lack of suitable habitat (perennial streams). 
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Species Potential to Occur within the Study Area 

bald eagle 
Haliaeetus leucocephalus 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting. 

least Bell’s vireo 
Vireo bellii pusillus 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting. 

American peregrine falcon 
Falco peregrinus anatum 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting (cliffs overlooking open areas or large bodies of water). 

southwestern willow flycatcher 
Empidonax traillii extimus 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting. 

western yellow-billed cuckoo 
Coccyzus americanus occidentalis 

Not expected to occur due to the lack of suitable habitat for foraging and 
nesting; outside of the species range.   

Santa Ana sucker 
Catostomus santaanae 

Not expected to occur due to the lack of suitable habitat (perennial streams). 

Riverside fairy shrimp 
Streptocephalus woottoni 

Not expected to occur due to the lack of suitable habitat (vernal pools). 

vernal pool fairy shrimp 
Branchinecta lynchi 

Not expected to occur due to the lack of suitable habitat (vernal pools). 

Santa Rosa Plateau fairy shrimp     
Linderiella santarosae 

Not expected to occur due to the lack of suitable habitat (vernal pools). 

  
SOURCE: ESA PCR, 2016 
 

4.7.7.4 Narrow Endemic Plant Species Survey Area 
The study area is not within the Narrow Endemic Plant Species Survey Area; therefore, no 
surveys were required for Narrow Endemic plant species. 

4.7.7.5 Additional Survey Needs and Procedures 
Section 6.3.2, Additional Survey Needs and Procedures, of the MSHCP provides for additional 
survey needs for the burrowing owl, as well as a number of special-status plant, amphibian, and 
mammal species. 

Burrowing Owl Survey Area 
The study area is within the Burrowing Owl Survey Area; therefore, in compliance with the 
Western Riverside County MSHCP, surveys are required for this species.  As discussed above in 
section 4.7.6 Special-status Wildlife Species, Step I and Step II surveys conducted for the project 
following Western Riverside County MSHCP protocol were negative.  Although the site does not 
currently support burrowing owls, pre-construction surveys are required within 30 days of ground 
disturbance based on the presence of suitable habitat.  

Criteria Area Species Survey Area 
The study area is not within the Criteria Area Species Survey Area; therefore, no surveys were 
required for Criteria Area plant species. 
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Amphibian Species Survey Area 
The study area is not within the Amphibian Species Survey Area; therefore, no surveys are 
required. 

Mammal Species Survey Area 
The study area is not within the Mammal Species Survey Area; therefore, no surveys are 
required. 

4.7.7.6Urban/Wildlands Interface 
Section 6.1.4, Guidelines Pertaining to the Urban/Wildlands Interface, of the MSHCP presents a 
number of guidelines that are intended to address indirect effects associated with locating 
developments in proximity to a Western Riverside County MSHCP Conservation Area.  These 
guidelines address the quantity and quality of any runoff generated by the development (i.e., 
drainage and toxics), night lighting, noise, non-native invasive plant species, barriers to humans 
and animal predators, and grading/land development encroachment.   

The study area is not within or in the vicinity of any Criteria Cells (see Figure 6) and, as such, 
development of the site is not expected to result in indirect effects to MSHCP Conservation Areas 
related to night lighting, noise, and grading/land development, and barriers would not be 
necessary.  Drainage A and Drainage Complex B ultimately drain to the San Jacinto River, which 
is a Constrained Linkage (19) and where Criteria Cells are located.  Runoff from the site therefore 
has the potential to affect the quantity and quality of water downstream, in addition to the 
transport of plant seeds.  Since the project will be required to comply with flood and water quality 
standards10, no indirect effects from the quantity and quality of run-off will occur to downstream 
areas.  At minimum, no invasive, non-native plant species listed in Tables 6-2 of the MSHCP, 
Plants That Should Be Avoided Adjacent To The MSHCP Conservation Area, will be utilized in 
the landscape plans.  This will avoid dispersal of invasive plant seeds in the watershed.  Despite 
the study area not being within any Criteria Cells or adjacent to any MSHCP Conservation Areas, 
it does support one on-site drainage and one off-site drainage complex that are considered 
Riverine Areas.  The above measures will avoid indirect impacts to these drainages from runoff 
and invasive species.   

                                                      
10 The project will be required to prepare a Water Quality Management Plan and Storm Water Pollution Prevention 

Plan consistent with Regional Water Quality Control Board and County requirements that will outline measures 
such as Best Management Practices (BMPS) to address water quantity and quality, and to address any potential 
flooding. 
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5.0  THRESHOLDS OF SIGNIFICANCE 
 

The environmental impacts relative to biological resources are assessed using impact significance 
threshold criteria which mirror the policy statement contained in the CEQA, Section 21001(c) of 
the California Public Resources Code.  Accordingly, the State Legislature has established it to be 
the policy of the State to: 

“Prevent the elimination of fish or wildlife species due to man’s activities, ensure 
that fish and wildlife populations do not drop below self-perpetuating levels, and 
preserve for future generations representations of all plant and animal 
communities...” 

Determining whether or not a project may have a significant effect, or impact, plays a critical role 
in the CEQA process.  According to CEQA, Section 15064.7, Thresholds of Significance, each 
public agency is encouraged to develop and adopt (by ordinance, resolution, rule, or regulation) 
thresholds of significance that the agency uses in the determination of the significance of 
environmental effects.  A threshold of significance is an identifiable quantitative, qualitative or 
performance level of a particular environmental effect, non-compliance with which means the 
effect will normally be determined to be significant by the agency and compliance with which 
means the effect normally will be determined to be less than significant.  In the development of 
thresholds of significance for impacts to biological resources CEQA provides guidance primarily 
in Section 15065, Mandatory Findings of Significance, and the State CEQA Guidelines, 
Appendix G, Environmental Checklist Form.  Section 15065(a) states that a project may have a 
significant effect where: 

“The project has the potential to substantially degrade the quality of the 
environment, substantially reduce the habitat of a fish or wildlife species, cause a 
fish or wildlife population to drop below self-sustaining levels, threaten to 
eliminate a plant or wildlife community, reduce the number or restrict the range 
of an endangered, rare, or threatened species...” 

Appendix G of the State CEQA Guidelines is more specific in addressing biological resources 
and encompasses a broader range of resources to be considered, including:  candidate or other 
special-status species; riparian habitat or other special-status natural communities; Federally 
protected wetlands; fish and wildlife movement corridors; local policies or ordinances protecting 
biological resources; and, adopted HCPs.  This is done in the form of a checklist of questions to 
be answered during the Initial Study leading to the preparation of the appropriate environmental 
documentation for a project [i.e., Negative Declaration, Mitigated Negative Declaration, or 
Environmental Impacts Report (EIR)].  Because these questions are derived from standards in 
other laws, regulations, and other commonly used thresholds, it is reasonable to use these 
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standards as a basis for defining significance thresholds in an EIR.  Therefore, for the purpose of 
this analysis, impacts to biological resources are considered potentially significant (before 
considering offsetting mitigation measures) if one or more of the following conditions would 
result from implementation of the proposed Project. 

Threshold BIO-A Have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or 
special status species in local or regional plans, policies, or regulations, 
or by the California Department of Fish and Wildlife or U.S. Wildlife 
Service. 

 Note: Threshold BIO-A also encompasses the threshold on the Riverside 
County Environmental Assessment/Initial Study form as follows: “Have 
a substantial adverse effect, either directly or through habitat 
modifications, on any endangered, or threatened species, as listed in 
Title 14 of the California Code of Regulations (Sections 670.2 or 670.5) 
or in Title 50, Code of Federal Regulations (Sections 17.11 or 17.12).”  

Threshold BIO-B Have a substantial adverse effect on any riparian habitat or other 
sensitive plant community identified in local or regional plans, policies, 
regulations, or by the California Department of Fish and Wildlife or U. 
S. Fish and Wildlife Service. 

Threshold BIO-C Have a substantial adverse effect on federally protected wetlands as 
defined by Section 404 of the Clean Water Act (including, but not 
limited to, marsh, vernal pool, coastal, etc.) through direct removal, 
filling, hydrological interruption, or other means. 

Threshold BIO-D Interfere substantially with the movement of any native resident or 
migratory fish or wildlife species or with established native resident or 
migratory wildlife corridors, or impede the use of native wildlife nursery 
areas. 

Threshold BIO-E Conflict with any local policies or ordinances protecting biological 
resources, such as a tree preservation policy or ordinance. 

Threshold BIO-F Conflict with the provisions of an adopted Habitat Conservation Plan, 
Natural Community Conservation Plan, or other approved local, 
regional, or state habitat conservation plan. 

For the purposes of this impact analysis the following definitions apply: 

• “Substantial adverse effect” means loss or harm of a magnitude which, based on current 
scientific data and knowledge would:  (1) substantially reduce population numbers of a listed, 
candidate, sensitive, rare, or otherwise special status species; (2) substantially reduce the 
distribution of a sensitive plant community/habitat type; or (3) eliminate or substantially 
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impair the functions and values of a biological resource (e.g., streams, wetlands, or 
woodlands) in a geographical area defined by interrelated biological components and 
systems.  In the case of this analysis, the prescribed geographical area is considered to be the 
region that includes the USGS topographic quadrangle for the study area, namely 
Sunnymead.  For some species, the geographic area may extend to the vicinity of the study 
area based on known distributions of the species.  The vicinity of the study area is considered 
to comprise the following USGS topographic quadrangles: San Bernardino South, Redlands, 
Yucaipa, Riverside East, El Casco, Steele Peak, Perris, and Lakeview. 

• “Conflict” means contradiction of a magnitude, which based on foreseeable circumstances, 
would preclude or prevent substantial compliance. 

• “Rare” means:  (1) that the species exists in such small numbers throughout all, or a 
significant portion of, its range that it may become endangered if its environment worsens; or 
(2) the species is likely to become endangered within the foreseeable future throughout all or 
a significant portion of its range and may be considered “threatened” as that term is used in 
the FESA. 
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6.0  PROJECT RELATED IMPACTS  
 

6.1 Regulatory Setting 
Special-status species are provided protection by either Federal or State resource management 
agencies, or both, under provisions of the FESA and CESA.   

There are a number of performance criteria and standard conditions that must be met as part of 
any review and approval of the proposed project.  These include compliance with all of the terms, 
provisions, and requirements with applicable laws that relate to Federal, State, and local 
regulating agencies related to potential impacts to special-status plant and wildlife species, 
wetlands, riparian habitats, and blue lined stream courses.  The following summarizes federal and 
state regulations, and CNPS, as previously discussed in section 4.7, Special-Status Biological 
Resources. 

6.1.1  Federal Regulations 
As previously discussed in section 4.7.1, Federal Sensitive Resource Protection and 
Classifications of this BRA, under provisions of Section 9(a)(1)(B) of the FESA, unless properly 
permitted, it is unlawful to “take” any listed species.  In a case where a property owner seeks 
permission from a Federal agency for an action which could affect a Federally-listed plant and 
animal species, the property owner and agency are required to consult with USFWS to obtain 
appropriate permits.  Section 9(a)(2)(b) of the FESA addresses the protections afforded to listed 
plants.  In addition to FESA, take of migratory birds, or bald or golden eagles, require permits 
pursuant to the MBTA and the Bald and Golden Eagle Protection Act, respectively.  Furthermore, 
any impacts to USACE and RWQCB jurisdictional waters would require permitting pursuant to 
Sections 404 and 401 of the CWA, respectively. 

6.1.2  State of California Regulations 
As previously discussed in section 4.7.2, State of California Sensitive Resource Protection and 
Classifications of this BRA, Article 3, Sections 2080 through 2085, of the CESA addresses the 
taking of threatened or endangered species.  Exceptions authorized by the State to allow “take” 
require permits or memoranda of understanding and can be authorized for “endangered species, 
threatened species, or candidate species for scientific, educational, or management purposes.”  
Sections 1901 and 1913 of the California Fish and Wildlife Code provide that notification is 
required by an initiator prior to disturbance.  State regulations also exist for protection of birds 
pursuant to the MBTA, and for acquiring permits for impacts to CDFW jurisdictional streambeds 
pursuant to Section 1602 of the Fish and Game Code. 
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6.1.3  California Native Plant Society 
As previously discussed in section 4.7.2, State of California Sensitive Resource Protection and 
Classifications of this BRA, the CNPS has compiled an inventory comprised of the information 
focusing on geographic distribution and qualitative characterization of rare, threatened, or 
endangered vascular plant species of California which classifies plant species into categories of 
rarity.  Informally ranked species are not protected per se, but warrant consideration in the 
preparation of biological assessments. 

6.1.4  Local Regulations 
The study area is within the adopted Western Riverside County MSHCP Plan area.  The Western 
Riverside County MSHCP provides permits for the take of all species identified in the MSHCP as 
covered and conditionally covered, so long as the conditions imposed are satisfied (see also 
sections 4.7.3 and 4.7.7 above). 

6.2 Project Related Impacts 
The analysis in section 6.3 Impact Analysis of this BRA examines the potential impacts to plant 
and wildlife resources that may occur as a result of implementation of the project.  For the 
purpose of this assessment, project-related impacts take two forms, direct and indirect.  Direct 
impacts are considered to be those that involve the loss, modification or disturbance of natural 
habitats (i.e., vegetation or plant communities), which in turn, directly affect plant and wildlife 
species dependent on that habitat.  Direct impacts also include the destruction of individual plants 
or wildlife, which is typically the case in species of low mobility (i.e., plants, amphibians, 
reptiles, and small mammals).  The collective loss of individuals in these manners may also 
directly affect regional population numbers of a species or result in the physical isolation of 
populations thereby reducing genetic diversity and, hence, population stability. 

Indirect impacts are considered to be those that involve the effects of increases in ambient levels 
of sensory stimuli (e.g., noise, light), unnatural predators (e.g., domestic cats and other non-native 
animals), and competitors (e.g., exotic plants, non-native animals).  Indirect impacts may be 
associated with the construction and/or eventual habitation/operation of a project; therefore, these 
impacts may be both short-term and long-term in their duration.  These impacts are commonly 
referred to as “edge effects” and may result in changes in the behavioral patterns of wildlife and 
reduced wildlife diversity and abundance in habitats adjacent to study area. 

The determination of impacts in this analysis is based on both the proposed project development 
plan and the biological values of the habitat and/or sensitivity of plant and wildlife species to be 
affected.  Any recommended mitigation measures to address impacts are discussed in section 7.0 
below, and compliance with existing regulations are also outlined in section 7.0 as Conditions of 
Approval. 

The biological values of resources within, adjacent to, and outside the area to be affected by the 
proposed project were determined by consideration of several factors, as applicable.  These 
included the overall size of habitats to be affected, the study area’s previous land uses and 
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disturbance history, the study area’s surrounding environment and regional context, the on-site 
biological diversity and abundance, the presence of special-status plant and wildlife species, the 
study area’s importance to regional populations of these species, and the degree to which on-site 
habitats are limited or restricted in distribution on a regional basis and, therefore, are considered 
sensitive in themselves.  Therefore, the focus of this impacts analysis is on sensitive plant 
communities/habitats, resources that play an important role in the regional biological systems, 
and special-status species. 

Impacts to biological resources as a result of project development were analyzed in GIS using 
Computer-Aided Design (CAD) data of the project footprint and guidelines on temporary impact 
areas for the drainage crossings, both provided by the project engineer.  Acreages of impacts were 
calculated by overlaying the CAD data and adding the fuel modification zones over GPS data of 
biological resources collected by ESA PCR during the surveys. 

6.3 Impact Analysis 
6.3.1  Impacts to Special-Status Species 
Threshold BIO-A: Would the project have a substantial adverse effect, either directly or through 

habitat modifications, on any species identified as a candidate, sensitive, or 
special status species in local or regional plans, policies, or regulations, or by the 
California Department of Fish and Wildlife or U.S. Wildlife Service? 

Less than Significant with Mitigation Incorporated 

6.3.1.1  Special-Status Plant Species 
Development of the study area would result in the direct removal of numerous common plant 
species; a list of plant species observed within the study area is included in Appendix A.  
Common plant species present within the study area occur in large numbers throughout the region 
and their removal does not meet the significance thresholds defined in Section 5.0, Thresholds of 
Significance above.  Therefore, impacts to common plant species would not be considered a 
significant impact and no mitigation measures are required. 

A total of 53 special-status plant species of the 65 species identified as occurring in the project 
vicinity in available databases (see section 4.7.5 above) are not expected to occur within the study 
area due to the lack of suitable habitat or because the site is outside the known distribution or 
elevation range for the species.  These species are listed in Appendix B.  As discussed in section 
4.7.5, above, the remaining 12 special-status plant species were determined to have a potential to 
occur on the study area; however, these 12 species are not expected to occur within the project 
site or off-site water and sewer line areas since focused surveys conducted within these areas 
were negative.  As such, no impacts to special-status plant species would occur as a result 
development on the project site and within the proposed off-site water and sewer lines and no 
mitigation is required.  

Although a summer focused survey was performed within the off-site manufactured slope area to 
the east of the project site, a spring focused survey has not been conducted within this off-site 
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area.  Of the 12 species with a potential to occur, seven (7) species are not expected to occur 
within the off-site manufactured slope area since these species were not detected during the 
summer focused survey or the area does not support suitable habitat, including California screw 
most (Tortula californica), smooth tarplant, San Bernardino aster (Symphyotrichum defoliatum), 
chaparral sand-verbena (Abronia villosa var. aurita), long-spined spineflower (Chorizanthe 
polygonoides var. longispina), salt spring checkerbloom (Sidalcea neomexicana), and mesa 
horkelia (Horkelia cuneate var. puberula).  The blooming period of the remaining five (5) species 
with the potential to occur within the off-site manufactured slope area east of the project 
boundary fall outside of the summer survey window, which include Nevin’s barberry (Berberis 
nevinii), Jaeger’s bush milk-vetch (Astragalus pachypus var. jaegeri), round-leaved filaree 
(California macrophylla), Parry’s spineflower (Chorizanthe parryi var. parryi), and white-
bracted spineflower (Chorizanthe xanti var. leucotheca).  Of these five species, Nevin’s barberry, 
Jaeger’s bush milk-vetch, and round-leaved filaree are covered by the MSHCP.  Parry’s 
spineflower and white-bracted spineflower are not currently covered by the MSHCP and impacts 
to these individuals, if present, would be significant.  As such, a mitigation measure is prescribed 
as MM BIO-1 in section 7.2.1, which requires a spring focused plant survey to be conducted 
within the off-site manufactured slope area located directly east of the site prior to ground 
disturbance in the appropriate blooming period (between April and June) to determine the 
presence/absence of Parry’s spineflower and white-bracted spineflower.  If either or both of these 
species are found within the off-site eastern manufactured slope area, MM BIO-1 outlines the 
necessary actions that are required to reduce impacts to the special-status plant species to less 
than significant. 

6.3.1.2  Special-status Wildlife Species 
Development of the study area would result in the disruption and removal of habitat and the loss 
and displacement of common wildlife species.  A list of wildlife species observed within the 
study area is included in Appendix A.  Due to the limited amount of native habitat to be removed 
and the level of existing disturbance from human activity within the vicinity (e.g., nearby 
development), these impacts would not be expected to reduce the general wildlife populations 
below self-sustaining levels within the region and impacts to common wildlife species do not 
meet the significance thresholds defined in Section 5.0, Thresholds of Significance above.  
Therefore, impacts to common wildlife species would not be considered a significant impact and 
no mitigation measures are required. 

A total of 25 special-status wildlife species of the 43 species identified as occurring in the project 
vicinity in available databases (see section 4.7.6 above) are not considered to have a potential to 
occur within the study area due to the lack of suitable habitat or because the site is outside the 
known distribution range for the species.  These species are listed in Appendix C.  Since these 
species are not expected to be present on the study area, no impacts would occur as a result of 
project development and no mitigation measures are required.   

As discussed in section 4.7.6, above, the remaining 19 special-status wildlife species were 
determined to have a potential to occur on the study area.  Of these species, focused surveys were 
conducted for burrowing owl, which is conditionally covered by the MSHCP with additional 
surveys and mitigation required as discussed in further detail below.  Of the remaining 17 
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potential special-status wildlife species, 12 species are covered by the MSHCP with no survey or 
conservation requirements for the study area, including coast horned lizard, orange-throated 
whiptail, red diamondback rattlesnake, golden eagle, Swainson’s hawk, loggerhead shrike, 
coastal California gnatcatcher, northwestern San Diego pocket mouse, Stephens’ kangaroo rat 
(covered by the SKR HCP), Los Angeles pocket mouse, San Diego black-tailed jackrabbit, and 
San Diego desert woodrat.  Therefore, assuming payment of the applicable fees (the MSHCP 
Local Development Mitigation Fee and the SKR HCP fee for the Stephens’ kangaroo rat) and 
compliance with required guidelines in the MSHCP (see section 7.2.5 below), no additional 
mitigation is required for these species. 

The remaining six (6) species, the southern grasshopper mouse, American badger, western 
mastiff bat, pocketed free-tailed bat, lesser long-nosed bat, and pallid bat are not covered by the 
MSHCP.  These species are listed as species of special concern by the CDFW and do not carry a 
federal or state listing as threatened or endangered.  These species are considered to have a low to 
very low potential to occur on the study area based on the limited habitat and/or quality of the 
habitat, and no significant impacts are anticipated to these species as described below.  The study 
area also has the potential to support migratory birds and raptors that are discussed further in 
6.2.4.2 of this report. 

• No significant impact to southern grasshopper mouse since this species is only considered to 
have a low potential to occur as it has not been recorded on CNDDB within the vicinity of the 
study area since 1938.   

• No significant impact to American badger since this species was considered to have low 
potential to occur.  The majority of the site is surrounded by development and a large portion 
of suitable habitat is disturbed.  Additionally, this species has not been recorded on CNDDB 
within the vicinity of the study area since 1908.   

• No significant impact to western mastiff bat since this species was only considered to have a 
low potential to occur for foraging with no suitable roosting habitat on the study area.  
Although bats in this family are known to be strong fliers and can fly long distances to 
forage, there is only a low probability that these species will travel to the study area based on 
the disturbance present on the study area and presence of surrounding development.  The 
nearest CNDDB occurrence record of this species was recorded in 1990 approximately 3.0 
miles to the southwest of the study area. 

• No significant impact to pocketed free-tailed bat since this species was only considered to 
have a very low potential to occur for roost with no suitable roosting habitat on the study 
area.  The potential for roosting was considered very low since this species typically prefers 
steeper cliffs for roosting habitat.  Although little is known regarding home range for this 
species, the potential for roosting is also unlikely since the study area does not support 
adjacent foraging habitat.11  There are only two CNDDB occurrence records in the vicinity.  

                                                      
11  CDFW.  2000.  California Wildlife Habitat Relationships System: Pocketed Free-tailed Bat.  State of California, 

The Resources Agency.  May 2000.   
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The nearest record is from 1985 approximately 6.5 miles to the southwest of the study area 
near March Air Force Base. 

• No significant impact to lesser long-nosed bat since this species was only considered to have 
a very low potential to roost and forage on the study area.  The potential was considered low 
since this species is not typically found in California.  Records in California are typically 
vagrant migrants.  This species has only been recorded once on CNDDB within the vicinity 
of the study area, which was in 1993 approximately 9.5 miles to the northeast in a residential 
neighborhood of Yucaipa. 

• No significant impact to pallid bat since this species was only considered to have a very low 
potential to roost and forage on the study area.  The potential was considered very low 
because of evidence of disturbance on the study area and the presence of surrounding 
development to the south, northeast, and west; this species is highly sensitive to disturbance.   
Additionally, this species has not been recorded on CNDDB within the vicinity since 1929. 

The above six species were not considered for coverage under the MSHCP, indicating that 
regionally significant populations of these species do not exist within the MSHCP boundaries.  
Based on the above discussion, the study area is not capable of supporting large populations of 
these species and a loss of a few individuals, if present, would not expect to reduce regional 
population numbers.  Therefore, any impacts to these species would be less than significant and 
no mitigation measures are considered required. 

Burrowing Owl 
The study area supports potentially suitable burrowing owl (Species of Special Concern) habitat, 
but no active burrowing owl burrows, signs, or individuals were found on-site during the Step I 
and Step II surveys. 

Although the study area does not currently support burrowing owls, a pre-construction survey is 
required in compliance with the MSHCP.  Specifically, in accordance with the County of 
Riverside’s Burrowing Owl Survey Instructions for the Western Riverside Multiple Species 
Habitat Conservation Plan Area (County of Riverside, 2006), a pre-construction survey for 
burrowing owl within the study area is required within 30 days prior to ground disturbance to 
avoid potential direct take of burrowing owls in the future.  A Condition of Approval (COA BIO-
1) requiring this survey is provided in section 7.2.2 below, in addition to a recommended 
mitigation measure (MM BIO-2) should burrowing owls be present in the future.  Mitigation is 
proposed consistent with the burrowing owl mitigation guidelines published by CDFW (CDFW, 
2012). 

6.3.2  Impacts to Sensitive Plant Communities 
Threshold BIO-B: Would the project have a substantial adverse effect on any riparian habitat or 

other sensitive plant community identified in local or regional plans, policies, 
regulations, or by the California Department of Fish and Wildlife or U. S. Fish 
and Wildlife Service? 
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No Impacts (Sensitive Plant Communities) 
Less than Significant with Regulatory Compliance (CDFW Jurisdiction)  

6.3.2.1  Sensitive Plant Communities 
Sensitive plant communities were not observed within the study area; therefore, no impacts would 
occur.  There are seven native communities on the study area that total 9.48 acres, including 
brittlebush scrub, brittlebush scrub/ruderal, buckwheat scrub/ruderal, laurel sumac scrub/ruderal, 
Riversidean sage scrub, Riversidean sage scrub/ruderal, and rock outcrop/Riversidean sage scrub.  
Permanent impacts to native communities on the study area are proposed to 2.91 acres, which is 
only 3.8 percent of the total proposed permanent impacts (75.81 acres) to plant communities.  The 
majority of permanent impacts are proposed to ruderal (37.66 acres) and disturbed (30.54 acres) 
areas, which are dominated by non-native species.  Impacts to these areas comprise 90.0 percent 
of the total impacts to plant communities on the study area.  In addition to permanent impacts, 
0.83 acres of fuel modification and 1.25 acres of temporary impacts are proposed to native 
communities on the study area.  Impacts to plant communities are shown in Figure 13, Impacts to 
Plant Communities and Table 6, Existing and Proposed Impacts to Plant Communities. 

TABLE 6 
EXISTING AND PROPOSED IMPACTS TO PLANT COMMUNITIES 

Plant Communities 
Existing 
(acres) 

Permanent Impacts 
(acres) 

Fuel 
Modification 
Impacts (acres) 

Temporary 
Impacts (acres) 

Brittlebush Scrub 2.61 0.92  0.32  0.69 

Brittlebush Scrub/Ruderal 0.52 0.51  0.00  0.01 

Buckwheat Scrub/Ruderal 0.13 0.13  0.00  0.00  

Laurel Sumac Scrub/Ruderal 0.78  0.36 0.26 0.16 

Riversidean Sage Scrub 3.22 0.98 0.19 0.33 

Riversidean Sage Scrub/Ruderal 0.07 0.01  0.00  0.06 

Rock Outcrop/Riversidean Sage Scrub 2.15 0.00  0.06 0.00  

River Wash 0.05 0.01  0.00  0.04 

Ruderal 40.54  37.66  0.35 1.92 

Ruderal/Brittlebush Scrub 0.04 0.01  0.00 0.03 

Ruderal/Riversidean Sage Scrub 2.72  1.75  0.13 0.03 

Disturbed 32.86  30.54 0.19 1.52 

Developed 3.36 2.93 0.00  0.43 

Total 89.05  75.81 1.50 5.22 
 
SOURCE: ESA PCR, 2016 
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Figure 13

Impacts to Plant Communities
SOURCE: Google Maps, 2015 (Aerial).
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 6.3.2.2  CDFW Jurisdiction 
The project study areas support drainages that are considered CDFW jurisdictional streambeds 
pursuant to Section 1602 of the California Fish and Game Code and are proposed for impacts.  
Drainage A and Drainage Complex B are all jurisdictional, of which permanent impacts are 
proposed to Drainages A, B, B2, B3, B4, and B5 totaling 0.077 acre of permanent impacts 
(including 0.046 acre on-site and 0.031 acre off-site), as shown on Figure 14, Impacts to 
Jurisdictional Features and MSHCP Riverine Areas.  Existing and impact acreages are 
summarized in Table 7, Permanent Impacts to CDFW Jurisdictional Features and MSHCP 
Riverine Areas.  The permanent impacts total approximately 47 percent of the total 0.165 acre of 
CDFW jurisdiction identified within the on-site and off-site study areas.  It should be noted that 
this report presumes combined impacts associated with the proposed water line alignment and 
two alternative alignments will occur.  However, only one water line alignment will ultimately by 
implemented.  Therefore, permanent and temporary impacts to CDFW jurisdictional waters will 
be slightly reduced once the final water line alignment is determined.  Compensatory mitigation 
for permanent impacts to CDFW jurisdictional waters will be required for the project based only 
on impacts associated with the final water line alignment as part of subsequent CDFW Section 
1602 permitting requirements.  Temporarily impacted CDFW jurisdictional areas will be restored 
to pre-project conditions following completion of construction.   

TABLE 7 
IMPACTS TO CDFW JURISDICTIONAL FEATURES AND MSHCP RIVERINE AREASa 

Drainage (Study Area) Existing (acres)  
Permanent Impacts 
(acres) 

Temporary Impacts 
(acres) 

Drainage A (On-Site) 0.046 0.046 - 

Drainage A (Off-Site) 0.013 0.013 - 

Drainage B (Off-Site) 0.069 0.011 0.058 

Drainage B1 (Off-Site) 0.001 0.000 0.001 

Drainage B2 (Off-Site) 0.001 0.000b 0.001 

Drainage B3 (Off-Site) 0.001 0.000c 0.001 

Drainage B4 (Off-Site) 0.001 0.000d 0.001 

Drainage B5 (Off-Site) 0.033 0.007 0.026 

Total 0.165 0.077 0.088 
  
NOTES: 
a  MSHCP Riverine Areas are presumed equivalent to CDFW jurisdiction. 
b Impacts are considered negligible; actual acreage of impacts to four decimal places is 0.0003 acre. 
c Impacts are considered negligible; actual acreage of impacts to four decimal places is 0.0001 acre. 
d      Impacts are considered negligible; actual acreage of impacts to four decimal places is 0.0004 acre. 
 
SOURCE:  ESA PCR, 2016. 
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Impacts to Jurisdictional Features and MSHCP Riverine Areas
SOURCE: Google Maps, 2015.
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Impacts to CDFW jurisdictional features would be required to comply with Section 1602 of the 
California Fish and Game Code, including applying for a permit and providing compensatory 
streambed mitigation as stated above.  A Condition of Approval (COA BIO-2) is proposed in 
section 7.2.3 Measures to Mitigate Potentially Significant Impacts to Jurisdictional Features of 
this BRA to comply with the compensatory mitigation requirement of this regulation, subject to 
approval by CDFW.  Compliance with Section 1602 of the California Fish and Game Code would 
reduce impacts to a less than significant level.   

6.3.3  Impacts to Wetlands 
Threshold BIO-C: Would the project have a substantial adverse effect on federally protected 

wetlands as defined by Section 404 of the Clean Water Act (including, but not 
limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means? 

Less than Significant with Regulatory Compliance 
The project study areas do not support wetlands as defined by Section 404 of the Clean Water 
Act.  However, the project study areas do support USACE/RWQCB ephemeral non-wetland 
jurisdictional streambeds regulated under Sections 404/401 of the Clean Water Act (CWA) that 
are proposed for impacts.  Drainage A and Drainage B5 are considered jurisdictional “waters of 
the U.S.”, of which permanent impacts are proposed totaling 0.034 acre(0.023 acre on-site and 
0.011 acre off-site), as shown on Figure 14.  Existing and permanent impact acreages are 
summarized in Table 8, Permanent Impacts to USACE/RWQCB Jurisdictional Features.  The 
permanent impacts total less than 60 percent of the total 0.058 acre of USACE/RWQCB 
jurisdiction on-site and off-site.  Temporarily impacted areas will be restored to pre-project 
conditions.   

TABLE 8 
IMPACTS TO USACE/RWQCB JURISDICTIONAL FEATURES 

Drainage Existing (acres)  
Permanent Impacts 
(acres) 

Temporary Impacts 
(acres) 

 
Length 
(ft) 

Area 
(acres) 

Length 
(ft) 

Area 
(acres) 

Length 
(ft) 

Area 
(acres) 

Drainage A 285 0.023 285 0.023 0 0.000 

Drainage A (off-site) 111 0.007 111 0.007 0 0.000 

Drainage B (off-site) 306 0.026 40 0.004 266 0.022 

Drainage B5 (off-site) 35 0.002 10 0.001 25 0.001 

Total 737 0.058 436 0.034 366 0.023 
 
SOURCE:  ESA PCR, 2016 
 

Impacts to USACE and RWQCB jurisdictional “waters of the U.S.” would be required to comply 
with Sections 404 and 401 of the CWA, respectively, including applying for a permit and 
mitigation subject to approval by USACE and/or RWQCB.  A Condition of Approval (COA 
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BIO-2) is proposed in section 7.2.3 Measures to Mitigate Potentially Significant Impacts to 
Jurisdictional Features of this BRA to comply with the compensatory mitigation requirement of 
these regulations, subject to approval by USACE and RWQCB.  Compliance with Sections 404 
and 401 of the CWA is intended to reduce impacts to a less than significant level. 

6.3.4  Impacts to Wildlife Movement and Migratory Species 
Threshold BIO-D: Would the project interfere substantially with the movement of any native 

resident or migratory fish or wildlife species or with established native resident 
or migratory wildlife corridors, or impede the use of native wildlife nursery 
areas? 

Less Than Significant (Wildlife Movement) 
Less than Significant with Mitigation Incorporated (Migratory Species) 

6.3.4.1  Wildlife Movement 
As described in section 4.5.2 above, the study area supports potential live-in and movement 
habitat for species on a local scale (i.e., some limited live-in and at least marginal movement 
habitat for reptile, bird, and mammal species), but it likely provides little to no function to 
facilitate wildlife movement for wildlife species on a regional scale, and is not identified as a 
regionally important dispersal or seasonal migration corridor.  Movement on a local scale likely 
occurs with species adapted to urban environments due to the development and disturbances in 
the vicinity of the study area.  Although implementation of the project would result in 
disturbances to local wildlife movement within the study area, those species adapted to urban 
areas would be expected to persist on-site following construction, particularly within the open 
space areas.  As such, impacts would be less than significant and no mitigation measures would 
be required.  Since the study area does not function as a regional wildlife corridor and are not 
known to support wildlife nursery area(s), no impacts would occur and no mitigation measures 
would be required.   

6.3.4.2  Migratory Species 
Migratory Birds and Raptors 
As previously discussed in section 4.7.6, Special-status Wildlife Species, the site supports 
potential nesting and foraging habitat for migratory birds, in addition to potential foraging habitat 
for raptors.  Based on the disturbed nature of the site from agriculture and ongoing maintenance 
activities, the quality of foraging habitat is considered to be low.  Higher quality foraging habitat 
is considered to occur in less developed areas with larger expanses of open space.  The loss of a 
relatively small acreage of low quality foraging habitat as a result of the project would not be 
expected to impact the foraging of these species.  Therefore, impacts to foraging habitat would be 
considered less than significant and no mitigation measures are considered required.   

The study area has the potential to support songbird and raptor nests due to the presence of 
shrubs, ground cover, and limited trees on-site.  Nesting activity typically occurs from February 
15 to August 31.  Disturbing or destroying active nests is a violation of the MBTA (16 U.S.C. 
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703 et seq.).  In addition, nests and eggs are protected under Fish and Wildlife Code Section 
3503.  As such direct impacts to breeding birds (e.g. through nest removal) or indirect impacts 
(e.g. by noise causing abandonment of the nest) is considered a potentially significant impact as 
defined by the thresholds of significance (Threshold BIO-D) in Section 6.0 above.  Compliance 
with the MBTA would reduce impacts to a less than significant level, as detailed in MM BIO-3 
(see section 7.2.4).   

6.2.5  Consistency with Local Policies and Ordinances 
Threshold BIO-E: Would the project conflict with any local policies or ordinances protecting 

biological resources, such as a tree preservation policy or ordinance? 

No Impacts 
The project does not conflict with any local policies or ordinances protecting biological resources, 
such as tree preservations or ordinances. 

6.2.6  Consistency with Adopted Natural Community 
Conservation Plan 
Threshold BIO-F: Would the project conflict with the provisions of an adopted Habitat 

Conservation Plan, Natural Community Conservation Plan, or other approved 
local, regional, or state habitat conservation plan? 

Less than Significant with Mitigation Incorporated 

The study area is within the Western Riverside County MSHCP and requires payment of the 
Local Development Mitigation Fee, compliance with requirements of the MSHCP including the 
Burrowing Owl Survey Area guidelines (Section 6.3.2 of the MSHCP), and the Protection of 
Species Associated with Riparian/Riverine Areas and Vernal Pools (Section 6.1.2 of the 
MSHCP).  The study area is not within a cell, a designated cell group, or a subunit within the 
Reche Canyon/Badlands Area Plan; therefore, conservation of land on the study area is not 
required pursuant to the MSHCP.  The study area is also not within the survey overlays for 
Criteria Area Species, Narrow Endemic Plant Species, Amphibian Species, or Mammal Species 
(Section 6.3.2 of the MSHCP).  Since the study area is not within or in the vicinity of any Criteria 
Cells, the project will not result in edge effects that will adversely and directly affect biological 
resources within the MSHCP Conservation Area.  As such, the project will not be subject to 
certain requirements outlined in the Guidelines Pertaining to the Urban/Wildlands Interface 
(Section 6.1.3 of the MSHCP) including those for the treatment and management of edge factors 
including night lighting, noise, barriers for public access and predators, and grading/land 
development limits.  However, runoff from the site has the potential to indirectly affect MSHCP 
Conservation Areas downstream through the quantity and quality of water discharged from the 
site, in addition to the transport of plant seeds.  Therefore compliance with the drainage, toxics, 
and invasive requirements outlined in Section 6.1.3 of the MSHCP would be required.  A 
Condition of Approval (COA BIO-3) is proposed in section 7.2.5 Measures to Mitigate 
Potentially Significant Impacts to the MSHCP of this BRA, which requires the project to comply 
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with all provisions of the MSHCP prior to issuance of a grading permit.  Compliance with COA 
BIO-3 would reduce impacts to a less than significant level. 

Project compliance with the MSHCP pertaining to Burrowing Owl, Riparian/Riverine, and 
Urban/Wildlands Interface requirements for drainage, toxics and invasives are summarized 
below: 

• The study area is within the Burrowing Owl Survey Area of the MSHCP.  Focused burrowing 
owl surveys were conducted within all portions of the study area that support potentially 
suitable habitat for this species.  No burrowing owls were observed on the study area.  
However, due to the presence of potentially suitable habitat, a 30-day pre-construction survey 
for burrowing owl is required pursuant to the MSHCP.  If burrowing owls are found within 
the study area during the 30-day pre-construction survey, impacts to this species would be 
potentially significant.  The Condition of Approval (COA BIO-1) and mitigation measure 
(MM BIO-2) prescribed in section 7.2.1 below would reduce this impact to a less than 
significant level and ensure consistency with the MSHCP. 

• Drainage A and Drainage Complex B on the study area meet the definition of Riverine Areas 
pursuant to the MSHCP.  The project will result in permanent impacts to 0.078 acre of 
Riverine Areas, including 0.046 acre within the on-site portion of Drainage A, 0.013 acre in 
the off-site portion of Drainage A, and 0.018 acre within Drainage Complex B.  The 
permanent impacts are equivalent to approximately 47 percent of the total 0.165 acre of 
Riverine Areas within the project study areas.  The proposed Riverine Areas impacts are 
summarized in Table 7. 

• The biological function and value of the on- and off-site Riverine Areas within Drainage A 
and Drainage Complex B include the transport of water, which is restricted based on the 
ephemeral flows of the drainage and limited watershed.  The function and value of the 
drainages are also limited since they support only small patches of upland and/or ruderal 
vegetation and are primarily unvegetated.  Other types of aquatic features that could provide 
suitable habitat for Riparian/Riverine species, such as fairy shrimp, are not present within the 
study area (i.e. vernal pools, swales, vernal pool-like ephemeral ponds, seasonal ponds, stock 
ponds, or other human-modified depressions such as tire ruts, etc.). 

• Impacts to Riverine Areas would be potentially significant based on requirements of the 
MSHCP.  According to section 6.1.2 of the MSHCP, if an avoidance alternative is not 
feasible a Determination of Biologically Equivalent or Superior Preservation (DBESP) shall 
be made by the Project applicant to ensure the replacement of any lost functions and values of 
habitat as it relates to MSHCP Covered Species.  The condition of approval prescribed in 
section 7.2.3 below pertaining to jurisdictional drainages ensures consistency with the 
MSHCP.  The DBESP would be submitted to the City and reviewed and approved by the City 
and the Wildlife Agencies. 

• The project has the potential to affect the quantity and quality of water in downstream 
MSHCP Conservation Areas or Riverine areas via Drainage A and Drainage Complex B 
through runoff generated by the development and transport of invasive, non-native plants 
species from project landscaping.  Since the project will be required to comply with flood and 
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water quality standards,
12

 no indirect effects from the quantity and quality of run-off will 
occur to downstream areas.  In addition, no invasive, non-native plant species listed in Tables 
6-2 of the MSHCP, Plants That Should Be Avoided Adjacent To The MSHCP Conservation 
Area, will be utilized in the landscape plans.  These measures will avoid impacts to water 
quality and the dispersal of invasive plant seeds in the watershed and are outlined in the 
Condition of Approval recommended in section 7.2.5 below.   

                                                      
12  The project will be required to prepare a Water Quality Management Plan and Storm Water Pollution Prevention 

Plan consistent with Regional Water Quality Control Board and County requirements that will outline measures 
such as Best Management Practices (BMPS) to address water quantity and quality, and to address any potential 
flooding. 
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7.0  MITIGATION MEASURES AND 
CONDITIONS OF APPROVAL  
 

7.1 Approach 
Mitigation measures are recommended for those impacts determined to be significant to special-
status biological resources (identified in italics in section 7.2 below).  Mitigation measures for 
impacts considered to be “significant” were developed in an effort to reduce such impacts to a 
level of “insignificance,” while at the same time allowing an opportunity to realize development 
goals under the proposed project.  As stated in CEQA Guidelines Section 15370 mitigation 
includes: 

1. Avoiding the impact altogether by not taking a certain action or parts of an action. 

2. Minimizing impacts by limiting the degree or magnitude of the action and its implementation. 

3. Rectifying the impact by repairing, rehabilitating, or restoring the impacted environment. 

4. Reducing or eliminating the impact over time by preservation and maintenance operations 
during the life of the action. 

5. Compensating for the impact by replacing or providing substitute resources or environments. 

Where compliance with existing regulations and the issuance of permits by regulatory agencies 
would reduce impacts to a less than significant level, those measures are proposed as conditions 
of approval (identified in non-italics in section 7.2 below). 

7.2 Mitigation Measures and Conditions of Approval 
for Significant Impacts 
The following recommended mitigation measures (MM) and conditions of approval (COA) are 
intended to address potentially significant impacts from the proposed development Project. 

7.2.1  Measures to Mitigate Potentially Significant Impacts to 
Special-Status Plant Species 

MM BIO-1 Due to the presence of suitable habitat within the proposed off-site 
manufactured slope area located directly east of the project boundary, a spring focused 
plant survey to determine the presence/absence of Parry’s spineflower and white-bracted 
spineflower is required to be conducted during the appropriate blooming periods of the two 
species (between April and June) prior to ground disturbance.  If individuals are found, 
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significant impacts would occur as a result of implementation of the project unless 
mitigation is implemented to reduce impacts to less than significant.  Mitigation includes 
seed collection of individuals that would be significantly impacted by the project at the end 
of the growing season and prior to ground disturbance.  Collected seeds will be planted 
within an appropriate on-site or off-site mitigation area, which will be conserved as open 
space in perpetuity.  Mitigation for significant impacts to Parry’s spineflower and white-
bracted spineflower will be implemented in consultation with the City of Moreno Valley 
and CDFW. 

7.2.2  Measures to Mitigate Potentially Significant Impacts to 
Special-Status Wildlife Species 

COA BIO-1  Due to the presence of suitable habitat and in compliance with the MSHCP, a 
pre-construction survey for burrowing owl is required within 30 days prior to ground 
disturbance to determine the presence of burrowing owls and avoid potential direct take of 
burrowing owls if present. 

MM BIO-2 If burrowing owls are determined present during the 30-day pre-construction 
survey, occupied burrows shall be avoided to the greatest extent feasible, following the 
guidelines in the Staff Report on Burrowing Owl Mitigation published by Department of 
Fish and Wildlife (CDFW, 2012) including, but not limited to, conducting pre-construction 
surveys, avoiding occupied burrows during the nesting and non-breeding seasons, 
implementing a worker awareness program, biological monitoring, establishing avoidance 
buffers, and flagging burrows for avoidance with visible markers.  If occupied burrows 
cannot be avoided, acceptable methods may be used to exclude burrowing owl either 
temporarily or permanently, pursuant to a Burrowing Owl Exclusion Plan that shall be 
prepared and approved by the County of Riverside Environmental Programs Department 
(EPD), in coordination with the CDFW.  The Burrowing Owl Exclusion Plan shall be 
prepared in accordance with the guidelines in the Staff Report on Burrowing Owl 
Mitigation and the MSHCP. 

In accordance with the MSHCP, take of active nests will be avoided.  Passive relocation 
(i.e., the scoping of the burrows by a burrowing owl biologist and collapsing burrows free 
of young) will occur when owls are present outside the nesting season.  The EPD may 
require translocation sites for the burrowing owl to be created in the MSHCP reserve for 
the establishment of new colonies pursuant to MSHCP objectives for the species.  
Translocation sites, if required, will be identified in consultation with EPD and/or CDFW 
taking into consideration unoccupied habitat areas, presence of burrowing mammals, 
existing colonies, and effects to other MSHCP Covered Species.   

7.2.3  Measures to Mitigate Potentially Significant Impacts to 
Jurisdictional Features 

COA BIO-2 Prior to the issuance of any grading permit for permanent impacts in the areas 
designated as jurisdictional features, the project applicant shall obtain regulatory permits 
from the USACE, RWQCB, and CDFW.  The following shall be incorporated into the 
permitting, subject to approval by the regulatory agencies: 

1. On-site or off-site creation, restoration and/or enhancement of USACE/RWQCB 
jurisdictional “waters of the U.S.” within the San Jacinto watershed at a ratio no less 
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than 1:1 or within an adjacent watershed at a ratio no less than 2:1 for permanent 
impacts, and for any temporary impacts to restore the impact area to pre-project 
conditions (i.e. pre-project contours).  Off-site mitigation may occur on land acquired 
for the purpose of in-perpetuity preservation as approved by the resource agencies, or 
through the purchase of mitigation credits at a resource agency-approved off-site 
mitigation bank or in-lieu fee program. 

2. On-site or off-site creation, restoration, and/or enhancement of CDFW jurisdictional 
streambed within the San Jacinto watershed at a ratio no less than 1:1 or within an 
adjacent watershed at a ratio no less than 2:1 for permanent impacts, and for any 
temporary impacts to restore the impact area to pre-project conditions (i.e. pre-project 
contours).  Off-site mitigation may occur on land acquired for the purpose of in-
perpetuity preservation as approved by the resource agencies, or through the purchase 
of mitigation credits at a resource agency-approved off-site mitigation bank or in-lieu 
fee program. 

Purchase of any mitigation credits through an agency-approved mitigation bank or in-lieu 
fee program should occur prior to any impacts to jurisdictional drainages.  Any mitigation 
proposed on land acquired for the purpose of in-perpetuity mitigation that is not part of an 
agency-approved mitigation bank or in-lieu fee program shall include the creation, 
restoration, and/or enhancement of similar streambed habitat pursuant to a resource agency-
approved Habitat Mitigation and Monitoring Plan (HMMP).  The HMMP shall be prepared 
prior to any impacts to jurisdictional features, and shall provide details as to the 
implementation of the mitigation, maintenance, and future monitoring of mitigation areas.  
The goal of the mitigation shall be to create, restore, and/or enhance similar habitat with 
equal or greater function and value than the impacted habitat.   

7.2.4  Measures to Mitigate Potentially Significant Impacts to 
Migratory or Nesting Birds 

MM BIO-3 Prior to the issuance of any grading permit that would remove potentially 
suitable nesting habitat for  raptors or songbirds, the project applicant shall demonstrate to 
the satisfaction of the City of Moreno Valley that either of the following have been or will 
be accomplished: 

1. Vegetation removal activities shall be scheduled outside the nesting season 
(September 1 to February 14 for songbirds; September 1 to January 14 for raptors) to 
avoid potential impacts to nesting birds. 

2. Any construction activities that occur during the nesting season (February 15 to 
August 31 for songbirds; January 15 to August 31 for raptors) will require that all 
suitable habitat be thoroughly surveyed for the presence of nesting birds by a 
qualified biologist before commencement of clearing.  If any active nests are detected 
a buffer of 300 feet (500 feet for raptors) around the nest adjacent to construction will 
be delineated, flagged, and avoided until the nesting cycle is complete.  The buffer 
may be modified and/or other recommendations proposed as determined appropriate 
by the biological monitor to minimize impacts. 
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7.2.5  Measures to Mitigate Potentially Significant Impacts to 
the MSHCP 

COA BIO-3 Prior to the issuance of any grading permit the project applicant shall comply 
with all of the provisions of the MSHCP, including payment of the MSHCP Local 
Development Mitigation Fee, compliance with Section 6.1.2 of the MSHCP pertaining to 
Riparian/Riverine Areas, implementation of drainage, toxics and non-native species 
guidelines pertaining to the Urban/Wildlands Interface in Section 6.1.4 of the MSHCP, and 
compliance with Section 6.3.2 of the MSHCP pertaining to Burrowing Owl Survey Area 
requirements.  Compliance with Section 6.1.2 of the MSHCP will require preparation of a 
Determination of Biologically Equivalent or Superior Preservation (DBESP) analysis 
outlining the impacts and proposed compensatory mitigation for impacts to the 
Riparian/Riverine Areas for submittal and approval by the City of Moreno Valley and the 
wildlife agencies (CDFW and USFWS). 
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8.0  IMPACTS AFTER MITIGATION 
 

8.1 Level of Significance after Mitigation 
The proposed project, inclusive of mitigation measures and conditions of approval, would have 
less than significant impacts to special-status species, jurisdictional features, and migratory and/or 
nesting birds, in addition to providing MSHCP consistency. 

8.2 Cumulative Impacts 
Cumulative impacts are defined as the direct and indirect effects of a proposed project which, 
when considered alone, would not be deemed a substantial impact, but when considered in 
addition to the impacts of related projects in the area, would be considered significant.  “Related 
projects” refers to past, present, and reasonably foreseeable probable future projects, which would 
have similar impacts to the proposed Project.  CEQA deems a cumulative impact analysis to be 
adequate if a list of “related projects” is included in the EIR or the proposed project is consistent 
with an adopted general, specific, master, or comparable programmatic plan [Section 
15130(b)(1)(B)].  CEQA also states that no further cumulative impact analysis is necessary for 
impacts of a proposed project consistent with an adopted general, specific, master, or comparable 
programmatic plan [Section 15130(d)]. 

The MSHCP identifies areas for long-term conservation and management.  As such, cumulative 
impacts of proposed projects within authorized take lands are minimized through the conservation 
of land.  Cumulative impacts to the biological resources listed below for the study area are 
considered to be less than significant based on compliance with the Western Riverside County 
MSHCP, and regulations for jurisdictional waters.  This includes implementation of the 
mitigation measures and conditions of approval outlined above in section 6.0, Project Related 
Impacts and 7.0, Mitigation Measures and Conditions of Approval.  Since the study area was 
determined not to function as a regional wildlife movement corridor, this biological resource is 
not included below. 

• Special-status plant species (Parry’s spineflower and white-bracted spineflower); 

• Burrowing owl; 

• Migratory and/or nesting birds; and 

• Drainage features (including USACE, RWQCB and CDFW jurisdictional features and 
MSHCP Riparian/Riverine areas). 
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The proposed mitigation would result in a minimum no-net-loss of the biological function and 
value of these resources, and the conditions of approval would ensure compliance with existing 
regulations (such as the Western Riverside County MSHCP) and regulations for jurisdictional 
drainages.  Therefore, with the proposed mitigation and conditions of approval, impacts would 
not be considered cumulatively significant.  A summary is provided below. 

Special-Status Plant Species: Mitigation is proposed and includes a spring focused survey prior to 
ground disturbance to determine the presence/absence of Parry’s spineflower and white-bracted 
spineflower within the off-site eastern manufactured slope area.  If either or both of these species 
are observed, collection of seed and planting within an on-site or off-site mitigation site is 
required.  The mitigation site is required to be preserved as open space in perpetuity.  With this 
mitigation measure, any impacts to Parry’s spineflower and white-bracted spineflower would not 
be considered cumulatively significant.   

Special-Status Wildlife Species: Mitigation is proposed if burrowing owls are observed on the 
study area in the future, which would avoid direct impacts in compliance with the Western 
Riverside County MSHCP.  Mitigation is also proposed to avoid direct impacts to raptors and 
migratory bird species through compliance with the MBTA.  With these mitigation measures, any 
impacts would not be considered cumulatively significant.   

Jurisdictional Drainages: Impacts to jurisdictional features would be subject to permitting with 
the regulatory agencies, including USACE, RWQCB and/or CDFW, including compensatory 
mitigation.  With the proposed compliance of existing regulations through the permitting process, 
impacts would not be considered cumulatively significant. 

Riparian/Riverine Areas: Impacts to MSHCP Riparian/Riverine areas would be subject to 
approval of a DBESP by the City of Moreno Valley and Wildlife Agencies, as required in Section 
6.1.2 of the Western Riverside County MSHCP.  With the approval and implementation of the 
DBESP impacts would not be considered cumulatively significant.  Mitigation is proposed as 
compensation for impacts to jurisdictional drainages through the regulatory process as described 
above.
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APPENDIX A - FLORAL AND FAUNAL 
COMPENDIUM 

* non-native 
Ironwood Village Project A-1 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

 

ANGIOSPERMS (DICOTYLEDONS) 
SCIENTIFIC NAME COMMON NAME  

Adoxaceae Muskroot Family 

 Sambucus nigra ssp. caerulea blue elderberry 

Anacardiaceae Sumac or Cashew Family 
 
 

Rhus ovata sugar sumac 

Asteraceae Sunflower Family 

 Ambrosia acanthicarpa flatspine bur ragweed 

 Artemisia californica California sagebrush 

 
 

Artemisia douglasiana mugwort 

 Baccharis salicifolia mule fat 

 Brickellia desertorum desert brickellbush 

* Centaurea melitensis tocalote 

 Corethrogyne filaginifolia common sandaster 

 Deinandra fasciculata fascicled tarplant 

 Encelia farinosa brittlebush 

 Ericameria pinifolia pinebush 

 Erigeron canadensis  horseweed 

* Helianthus annuus common sunflower 

 
 

Heterotheca grandiflora  telegraphweed 

* Lactuca serriola  prickly lettuce 

* Oncosiphon piluliferum stinknet 

 Pseudognaphalium bicolor bicolored cudweed 

* Salsola tragus prickly Russian thistle 

 Stephanomeria virgata  rod wirelettuce 

Boraginaceae Borage Family 

 Amsinckia intermedia common fiddleneck 

 Phacelia cicutaria caterpillar phacelia 

Brassicaceae Mustard Family 

* Hirschfeldia incana short pod mustard 

* Raphanus raphanistrum  wild radish 

* Sisymbrium irio London rocket 

 Sisymbrium sp. mustard 
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Appendix A - Floral and Faunal Compendium 

* non-native 
Ironwood Village Project A-2 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

ANGIOSPERMS (DICOTYLEDONS) 
SCIENTIFIC NAME COMMON NAME  

Cactaceae Cactus Family 

 Cylindropuntia californica var. parkeri cane cholla 

 Opuntia littoralis coast prickly pear 

Chenopodiaceae Goosefoot Family 

* Chenopodium murale nettle-leaved goosefoot 

Convolvulaceae Morning-Glory Family 

* 

 

Convolvulus arvensis field bindweed 

Cucurbitaceae Gourd Family 

 Cucurbita palmata  coyote gourd 

 Marah macrocarpa wild cucumber 

Cuscutaceae Dodder Family 

 Cuscuta sp.  dodder 

Euphorbiaceae Spurge Family 

 Croton setigerus dove weed 

 Euphorbia albomarginata rattlesnake weed 

Fabaceae Legume Family 

 Acmispon americanus Spanish lotus 

 Acmispon glaber var. glaber deerweed 

Geraniaceae Geranium Family 

* Erodium botrys longbeak stork’s bill 

* Erodium cicutarium red-stemmed filaree 

Lamiaceae Mint Family 

* Marrubium vulgare horehound 

 Salvia apiana white sage 

 
 

Salvia columbariae chia 

 Salvia mellifera black sage 

 Trichostema lanceolatum  vinegarweed 

Malvaceae Mallow Family 

* Malva parviflora cheeseweed 

Myrtaceae Myrtle Family 

* Eucalyptus camaldulensis red gum 

* Eucalyptus citriodora lemon scented gum 

Nyctaginaceae Four O’Clock Family 

 Mirabilis laevis  wishbone bush 
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Appendix A - Floral and Faunal Compendium 

* non-native 
Ironwood Village Project A-3 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

ANGIOSPERMS (DICOTYLEDONS) 
SCIENTIFIC NAME COMMON NAME  

Polygonaceae Buckwheat Family 

 Eriogonum fasciculatum California buckwheat 

 Salix gooddingii black willow 

Scrophulariaceae Figwort Family 

 Antirrhinum nuttallianum Nuttall's snapdragon 

 Scrophularia californica California figwort 

Solanaceae Nightshade Family 

 Datura wrightii  jimsonweed 

* Nicotiana glauca tree tobacco 

 Solanum douglasii Douglas’ nightshade 

 Solanum xanti purple nightshade 

Zygophyllaceae Caltrop Family 

* Tribulus terrestris puncturevine 

 
 

ANGIOSPERMS (MONOCOTYLEDONS) 
SCIENTIFIC NAME COMMON NAME  

Arecaceae Palm Family 

* Washingtonia robusta Mexican fan palm 

Liliaceae Lily Family 

 Chlorogalum pomeridianum soap plant 

Poaceae Grass Family 

* Arundo donax giant reed 

* Avena fatua wild oat 

* Bromus diandrus ripgut grass 

* Bromus madritensis ssp. rubens foxtail chess 

*  Festuca perennis Italian ryegrass 

* Hordeum vulgare barley 

* Lamarckia aurea goldentop 

* Polypogon monspeliensis annual beard grass 

* Schismus barbatus Mediterranean schismus 
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Appendix A - Floral and Faunal Compendium 

* non-native 
Ironwood Village Project A-4 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

 

REPTILES 

SCIENTIFIC NAME COMMON NAME  

Colubridae Colubrid Snakes 

 Coluber flagellum coachwhip 

Phrynosomatidae Zebratail, Earless, Horned, Spiny, Fringe-Toed Lizards 

 Sceloporus occidentalis western fence lizard 

 

BIRDS 
SCIENTIFIC NAME COMMON NAME  

Cathartidae New World Vultures 

 Cathartes aura turkey vulture 

Accipitridae Hawks 

 Accipiter cooperii Cooper's hawk 

 Buteo jamaicensis red-tailed hawk 

Falconidae Falcons 

 Falco sparverius American kestrel 

Charadriidae Plovers 

 Charadrius vociferus killdeer 

Columbidae Pigeons and Doves 

* Columba livia rock pigeon 

 Zenaida macroura mourning dove 

Apodidae Swifts 

 Aeronautes saxatalis white-throated swift 

Trochilidae Hummingbirds 

 Archilochus alexandri black-chinned hummingbird 

 Calypte anna Anna's hummingbird 

Picidae Woodpeckers 

 Picoides nuttallii Nuttall's woodpecker 

Tyrannidae Tyrant Flycatchers 

 Sayornis nigricans black phoebe 

 Sayornis saya Say's phoebe 

 Tyrannus verticalis western kingbird 

 Tyrannus vociferans Cassin's kingbird 

Laniidae Shrikes 

 Lanius ludovicianus loggerhead shrike 
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Appendix A - Floral and Faunal Compendium 

* non-native 
Ironwood Village Project A-5 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

BIRDS 
SCIENTIFIC NAME COMMON NAME  

Corvidae Jays and Crows 

 Corvus brachyrhynchos American crow 

Alaudidae Larks 

 Eremophila alpestris horned lark 

Hirundinidae Swallows 

 Petrochelidon pyrrhonota cliff swallow 

 Hirundo rustica barn swallow 

 Stelgidopteryx serripennis northern rough-winged swallow 

Aegithalidae Bushtits 

 Psaltriparus minimus bushtit 

Polioptilidae Gnatcatchers 

 Polioptila californica 
californica 

coastal California gnatcatcher 

Sturnidae Starlings 

* Sturnus vulgaris European starling 

Emberizidae Emberizine Sparrows and Allies 

 Melozone crissalis California towhee 

Icteridae Blackbirds 

 Agelaius phoeniceus red-winged blackbird 

Fringillidae Finches 

 Haemorhous mexicanus house finch 

 Spinus psaltria lesser goldfinch 

 Spinus tristis American goldfinch 

Passeridae Old World Sparrows 

* Passer domesticus house sparrow 

 
 

MAMMALS 
SCIENTIFIC NAME COMMON NAME  

 Sylvilagus audubonii sanctidiegi Audubon’s cottontail 
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APPENDIX B:  SPECIAL-STATUS PLANT SPECIES 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-1 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

BRYOPHYTES 
Bryaceae Moss Family        
Tortula californica California screw 

moss 
N/A NONE NONE 1B.2 NONE Sandy soil. Chenopod scrub, 

Valley and foothill grassland. 

10-1460 meters. 

ABSENT 

ANGIOSPERMS (DICOTS) 

Asteraceae Sunflower 
Family 

       

Ambrosia pumila 

 

San Diego 
ambrosia 

 

Apr.-Oct. FE NONE 1B.1 MSHCP(b) Chaparral, coastal scrub, 
valley and foothill grassland, 
vernal pools; often in 
disturbed areas; sometimes 
alkaline sandy loam or clay 
soils. 
20-415 meters. 

NONE 

Artemisia palmeri San Diego 
sagewort 

 

May-Sep. NONE NONE 4.2 MSHCP Coastal scrub, chaparral, 
riparian forest, riparian 
woodland, riparian scrub; 
found in sandy soils within 
drainages and riparian areas. 
15-915 meters. 

NONE 

Centromadia pungens ssp. 
laevis 

smooth tarplant Apr.-Sep. NONE NONE 1B.1 MSHCP(d) Chenopod scrub, meadows 
and seeps, playas, riparian 
woodland, valley and foothill 
grassland; alkaline. 
0-640 meters. 

ABSENT 

Deinandra paniculata paniculate 
tarplant 

Apr.-Nov. NONE NONE 4.2 NONE Generally vernally mesic; 
coastal scrub; valley and 
foothill grassland; vernal 
pools 
25-940 meters. 

NONE 

Helianthus nuttallii ssp. 
parishii 

Los Angeles 
sunflower 

Aug.-Oct. NONE NONE 1A NONE Freshwater marsh, salt 
marsh. 
10-1675 meters. 

NONE 

Lasthenia glabrata ssp. 
coulteri 

Coulter’s 
goldfields 

Feb.-Jun. NONE NONE 1B.1 MSHCP(d) Marshes and swamps 
(coastal salt), playas, vernal 
pools. 
1-1220 meters.  

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-2 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Senecio astephanus 

 

San Gabriel 
ragwort 

May-Jul. NONE NONE 4.3 NONE Chaparral, coastal bluff 
scrub; rocky slopes. 

400-1500 meters. 

NONE 

Symphyotrichum defoliatum San Bernardino 
aster 

Jul.-Nov. NONE NONE 1B.2 NONE Cismontane woodland; 
coastal scrub; lower montane 
coniferous forest; meadows 
and seeps; marshes and 
swamps; valley and foothill 
grassland (vernally mesic); 
near ditches, streams and 
springs. 
2-2040 meters.  
 

ABSENT 

Trichocoronis wrightii var. 
wrightii 

Wright’s 
trichocoronis 

May-Sep. NONE NONE 2B.1 
 

MSHCP(b) Meadows and seeps, 
marshes and swamps, 
riparian scrub, vernal. 
5-435 meters. 
 

NONE 

Aspleniaceae Spleenwort 
Family 

       

Asplenium vespertinum western 
spleenwort 

Mar.-Jun. NONE NONE 4.2 NONE Sandy soils in low-gradient 
washes, alluvial terraces, 
and canyon bottoms, along 
gravelly wash margins, or on 
coarse soils on steep, 
generally north-facing slopes 
in alluvial scrub, cismontane 
(e.g., chamise) chaparral, 
coastal sage scrub, oak 
woodland, and/or riparian 
scrub or woodland.  
274 - 825 meters. 
 

NONE 

Berberidaeeae Barberry Family        
Berberis nevinii Nevin’s barberry Mar.-Jun. FE SE 1B.1 MSHCP(d) Sandy soils in low-gradient 

washes, alluvial terraces, 
and canyon bottoms, along 
gravelly wash margins, or on 
coarse soils on steep, 
generally north-facing slopes 
in alluvial scrub, cismontane 
(e.g., chamise) chaparral, 
coastal sage scrub, oak 
woodland, and/or riparian 

ABSENT 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-3 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

scrub or woodland. 
274 - 825 meters. 

Nasturtium gambelii Gambel’s water 
cress 

Apr.-Oct. FE ST 1B.1 NONE Marshes or swamps. 
5-330 meters. 

NONE 

Boraginaceae Borage Family        
Harpagonella palmeri Palmer's 

grapplinghook 
 

Mar.-May NONE  NONE 4.2 MSHCP Chaparral, coastal scrub, 
valley and foothill grassland; 
open grassy areas within 
shrubland; clay soils. 
20-955 meters. 

NONE 

Brassicaceae Mustard Family        

Caulanthus simulans Payson’s jewel-
flower 

Feb.-Jun. NONE NONE 4.2 
 

MSHCP Chaparral, coastal scrub; 
sandy, granitic soils. 
90-2200 meters. 

 

Lepidium virginicum var. 
robinsonii 

 

Robinson's 
pepper-grass 
 

Jan.-Jul. NONE NONE 4.3 NONE Chaparral, coastal scrub; 
shrubland; dry soils. 
1-885 meters. 

NONE 

Cactaceae Cactus Family        

Opuntia basilaris var. 
brachyclada 

 

short-joint 
beavertail 

Apr.-Jun. NONE NONE 1B.2 NONE Chaparral, Joshua tree 
woodland, Mojavean desert 
scrub, pinyon-juniper 
woodland, riparian woodland; 
sandy or granitic soils. 
425-1800 meters. 

NONE 

Caryophyllaceae Pink Family        

Arenaria paludicola marsh sandwort May-Aug. FE SE 1B.1 NONE Marshes and swamps 
(freshwater); grows through 
dense areas of Typha, 
Juncus, and Scirpus; found 
in sandy soils.  
3-170 meters. 

NONE 

Chenopodiaceae Saltbush Family        

Atriplex coronata var. 
notatior 

San Jacinto 
Valley crownscale 

Apr.-Aug. FE NONE 1B.1 
 

MSHCP(d) Alkaline flats, playas, valley 
and foothill grassland, vernal 
pools. 
139-500 meters. 

NONE 

Atriplex pacifica South Coast 
saltscale 

Mar.-Oct. NONE NONE 1B.2 NONE Coastal bluff scrub, Coastal 
dunes, Coastal scrub, 
Playas. 
0-140 meters. 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-4 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Atriplex parishii Parish’s 
brittlescale 

Jun.-Oct. NONE NONE 1B.1  MSHCP(d) Shadscale scrub, alkali 
sinks, freshwater wetlands, 
wetland-riparian; playas, 
vernal pools. 
25-1900 meters. 

NONE 

Atriplex serenana var. 
davidsonii 

Davidson’s 
saltscale 

Apr.-Oct. NONE NONE 1B.2  MSHCP(d) Coastal sage scrub, wetland-
riparian; coastal. 
10-200 meters 
 

NONE 

Convolvulaceae Morning-glory 
Family 

       

Convolvulus simulans small-flowered 
morning-glory 

Mar.-Jul. NONE NONE 4.2 MSHCP(e) Clay soils, serpentinite 
seeps; openings in 
chaparral; coastal sage 
scrub; valley and foothill 
grassland. 
30-700 meters. 
 

NONE 

Cuscuta obtusiflora var. 
glandulosa 

Peruvian dodder Jul.-Oct. NONE NONE 2B.2 NONE Marshes and swamps 
(freshwater). 
15-280 meters. 
 

NONE 

Fabaceae Pea Family        

Astragalus hornii var. hornii Horn's milk-vetch May-Oct. NONE NONE 1B.1 MSHCP Meadows and seeps, playas, 
lake margins; alkali soils. 
60-850 meters. 

NONE 

Astragalus pachypus var. 
jaegeri 

Jaeger's bush 
milk-vetch 

Dec.-Jun. NONE NONE 1B.1 MSHCP Coastal scrub, chaparral, 
valley and foothill grassland, 
cismontane woodland; dry 
habitats, such as ridges, 
valleys, and sandy slopes, 
typically within grasslands 
and oak chaparral. 
365-915 meters. 

ABSENT 

Rupertia rigida Parish’s rupertia Jun.-Aug. NONE NONE 4.3 NONE Chaparral, lower montane 
coniferous forest, 
cismontane woodland, 
meadows and seeps, pebble 
plain, valley and foothill 
grassland. 
700-2500 meters 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-5 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Geraniaceae Geranium 
Family 

       

California macrophylla round-leaved 
filaree 

 

Mar.-May NONE NONE 1B.1 MSHCP(d) Cismontane woodland, valley 
and foothill grassland; clay. 
15-1200 meters.  
 

ABSENT 

Grossulariaceae Gooseberry 
Family 

       

Ribes divaricatum var. 
parishii 

Parish's 
gooseberry 

Feb.-Apr. NONE NONE 1A NONE Riparian woodland. 
65-300 meters. 
 

NONE 

Hydrophyllaceae Waterleaf Family        

Nama stenocarpa mud nama Jan.-Jul. NONE NONE 2.B2  
 

MSHCP(d) 
 

Marches and swamps (lake 
margins, riverbanks). 
5-500 meters. 
 

NONE 

Juglandaceae Walnut Family        

Juglans californica 

 

California black 
walnut 

 

Mar.-Jun. NONE NONE 4.2 MSHCP Chaparral, coastal scrub, 
cismontane woodland, 
slopes, canyons, alluvial 
habitats. 
50-900 meters. 

NONE 

Juglandaceae Walnut Family        
Lepechinia cardiophylla heart-leaved 

pitcher sage 
Apr.-Jul. NONE NONE 1B.2 MSHCP(d) Closed-cone coniferous 

forest, chaparral, cismontane 
woodland.   
520-1370 meters. 

NONE 

Monardella macrantha ssp. 
hallii 

Hall's monardella Jun.-Oct. NONE NONE 1B.3 
 

MSHCP Broadleafed upland forest, 
chaparral, cismontane 
woodland, lower montane 
coniferous forest, valley and 
foothill grassland. 
730-2195 meters. 

NONE 

Monardella pringlei Pringle’s 
monardella 

May-Jun. NONE NONE 1A NONE Coastal scrub; sandy soils. 
300-400 meters. 

NONE 

Juncaceae Rush Family        

Juncus duranii 

 

Duran’s rush Jul.-Aug. NONE NONE 4.3 NONE Meadows, lower and upper 
montane coniferous forest; 
wet areas. 
1770-2805 meters. 

NONE 

1.ae

Packet Pg. 1325

A
tt

ac
h

m
en

t:
 D

B
E

S
P

 R
ep

o
rt

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-6 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Malvaceae Stick-leaf Family        

Malacothamnus parishii 

 

Parish’s bush-
mallow 

Jun.-Jul. NONE NONE 1A NONE Chaparral, coastal sage 
scrub; in washes. 
305-455 meters. 

NONE 

Sidalcea hickmanii ssp. 
parishii 

Parish's 
checkerbloom 

Jun.-Aug. NONE SR 1B.2 NONE Chaparral, cismontane 
woodland, lower montane 
coniferous forest; typically 
found in burned or cleared 
areas on dry, rocky hillsides 
and along edges of fire 
roads. 
1000-2500 meters. 

NONE 

Sidalcea neomexicana 

 

salt spring 
checkerbloom 

 

Mar.-Jun. NONE NONE 2B.2 NONE Chaparral, coastal scrub, 
lower montane coniferous 
forest, Mojavean desert 
scrub, playas/alkaline, mesic. 
15-1530 meters. 

ABSENT 

 

Nyctaginaceae Four O’Clock 
Family 

       

Abronia villosa var. aurita chaparral sand-
verbena 

Jan.-Sep. NONE NONE 1B.1 NONE Chaparral, coastal scrub, 
desert dunes; sandy. 
75-1600 meters.  

ABSENT 

Orobanchaceae Broom-rape 
Family 

       

Chloropyron maritimum ssp. 
maritimum 

 

salt marsh bird's-
beak 

 

May-Oct. FE SE 1B.2 NONE Coastal salt marsh, coastal 
dunes; limited to the higher 
zones of the salt marsh 
habitat 
0-30 meters. 

NONE 

Papaveraceae Poppy Family        
Romneya coulteri Coulter’s matilija 

poppy 
Mar.-Jul. NONE NONE 4.2 

 
MSHCP(e) Dry washes and canyons in 

sage scrub and chaparral. 
20-1200 meters. 

NONE 

Polemoniaceae 
 

Phlox Family        

Eriastrum densifolium ssp. 
sanctorum 

Santa Ana River 
woollystar 

Apr.-Sep. FE SE 1B.1 MSHCP Chaparral, coastal scrub 
(alluvial fan); sandy or 
gravelly soils. 
91-610 meters. 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-7 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Navarretia fossalis spreading 
navarretia 

Apr.-Jun. FT NONE 1B.1 
 

MSHCP(b) Coastal sage scrub, wetland-
riparian; occurs almost 
always under natural 
conditions in wetlands. 
30-655 meters. 

NONE 

Polygonaceae Buckwheat 
Family 

       

Chorizanthe leptotheca Peninsular 
spineflower 

 

May-Aug. NONE NONE 4.2 MSHCP(e) Chaparral, coastal scrub, 
lower montane coniferous 
forest; granitic soils and 
alluvial fans. 
300-1900 meters. 

NONE 

Chorizanthe parryi var. 
parryi 

Parry’s 
spineflower 

Apr.-Jun. NONE NONE 1B.1 MSHCP(e) Chaparral, cismontane 
woodland, coastal scrub, 
valley and foothill grassland; 
sandy or rocky, openings. 
275-1220 meters.  

ABSENT 

However, there is a 
potential for this 
species to occur 
within the off-site 
manufactured slope 
area east of the 
project boundary. 

Chorizanthe polygonoides 
var. longispina 

long-spined 
spineflower 

Apr.-Jul. NONE NONE 1B.2 MSHCP Chaparral, coastal scrub, 
meadow and seep, valley 
and foothill grassland, vernal 
pools; ultramafic, often clay.  
30-1530 meters. 

ABSENT 

Chorizanthe xanti var. 
leucotheca 

 

white-bracted 
spineflower 

 

Apr.-June NONE NONE 1B.2 NONE Coastal scrub(alluvial fans), 
Mojavean desert scrub, 
pinyon and juniper woodland; 
sandy or gravelly soils. 
300-1200 meters. 

ABSENT 

However, there is a 
potential for this 
species to occur 
within the off-site 
manufactured slope 
area east of the 
project boundary. 

Dodecahema leptoceras slender-horned 
spineflower 

Apr.-Jun. FE SE 1B.1 MSHCP(b) Chaparral, cismontane 
woodland, coastal scrub 
(alluvial fan); sandy. 
200-760 meters. 

NONE 

Ranunculaceae Buttercup 
Family 

            

Myosurus minimus ssp. 
apus 

little mousetail Mar.-Jun. NONE NONE 3.1 
 

MSHCP(d) Associated with vernal pools 
and inundated grassland 
habitats. 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-8 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Rosaceae Rose Family        

Horkelia cuneata var. 
puberula 

mesa horkelia  Feb.-Sep. NONE NONE 1B.1 NONE Chaparral (maritime), 
cismontane woodland, 
coastal scrub; sandy or 
gravelly soils. 
70-810 meters.  

ABSENT 

Rubiaceae Coffee Family        

Galium californicum ssp. 
primum 
 

Alvin Meadow 
bedstraw 
 

May-Jul. NONE NONE 1B.2 MSHCP(f) Chaparral, Lower montane 
coniferous forest/granitic, 
sandy 
1350-1700 meters. 
 

NONE 

Solanaceae Nightshade 
Family 

       

Lycium parishii Parish's desert-
thorn 

Mar.-Apr. NONE NONE 2B.3 NONE Coastal scrub, Sonoran 
desert scrub. 
135-1000 meters. 
 

NONE 

Themidaceae Butcher's-
Broom Family 

       

Brodiaea filifolia thread-leaved 
brodiaea 

Mar.-Jun. FT SE 1B.1 MSHCP(d) Clay soils in coastal scrub, 
valley and foothill grassland, 
cismontane woodland, and 
vernal pools. 
25-1120 meters. 
 

NONE 

Muilla coronate crowned muilla Mar.-Apr. NONE NONE 4.2 NONE Joshua tree woodland, 
pinyon-juniper woodland, 
Mojavean desert scrub, 
chenopod scrub; found in 
sandy, granitic soils on 
barren flats and ridges. 
670-1960 meters. 
 

NONE 

ANGIOSPERMS (MONOCOTS) 

Cyperaceae Sedge Family        
Carex comosa 
 

bristly sedge 
 

May-Sep. NONE NONE 2B.1 NONE Coastal prairie, Marshes and 
swamps (lake margins), 
Valley and foothill grassland. 
0-625 meters. 
 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-9 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

Orchidaceae Orchid Family        

Piperia leptopetala 

 

narrow-petaled 
rein orchid 

Mar.-Jul. NONE NONE 4.3 NONE Cismontane woodland, lower 
and upper montane 
coniferous forest. 
380-2225 meters. 

NONE 

Liliaceae Lily Family        

Allium munzii Munz’s onion Mar.-May FE ST 1B.1 MSHCP(b) Prefers chaparral, 
cismontane woodland, 
coastal scrub, pinyon and 
juniper woodland, valley and 
foothill grassland; mesic, 
clay. 
297-1070 meters.  

NONE 

Calochortus plummerae 

 

Plummer's 
mariposa lily 

 

May-Jul. NONE NONE 4.2 MSHCP(e) Coastal scrub, chaparral, 
valley and foothill grassland, 
cismontane woodland, lower 
montane coniferous forest; 
rocky and sandy areas, 
typically of granitic or alluvial 
material; typically common 
after fire. 
100-1700 meters. 

NONE 

Lilium humboldtii ssp. 
ocellatum 

ocellated 
Humboldt lily 

Mar.-Jul. NONE NONE 4.2 
 
 

MSHCP(e) Chaparral, cismontane 
woodland, coastal scrub, 
lower montane coniferous 
forest, riparian woodland, 
openings. 
30-1800 meters. 

NONE 

Poaceae Grass Family        

Hordeum intercedens vernal barley Mar.-Jun. NONE NONE 3.2 MSHCP Valley and foothill grassland, 
vernal pools, coastal dunes, 
coastal scrub, dry saline 
streambeds, alkaline flats.  
5-1000 meters. 

NONE 

Imperata brevifolia California satintail Sep.-May NONE NONE 2.1 NONE Chaparral, coastal sage 
scrub, Mojavean desert 
scrub, meadows and seeps 
(often alkali), riparian 
scrub/mesic. 
0-1215 meters. 

NONE 

Sphenopholis obtusata prairie wedge 
grass 

Apr.-Jul. NONE NONE 2B.2 NONE Cismontane woodland, 
meadows and seeps; mesic 
sites. 
300-2000 meters. 

NONE 
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Appendix B:  Special-Status Plant Species 

NONE = species not expected to occur on the study area due to the lack of suitable habitat, or the site’s location outside of the species’ range; ABSENT = preferred habitat was considered present based on the literature review and 
observed habitat on the study area, however no individuals were observed during the focused sensitive plant survey. 

Ironwood Village Project B-10 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name 
Flowering 
Period Federal State CNPS MSHCP Preferred Habitat 

Potential For 
Occurrence 

FUNGI (ASCOMYCOTA) 
Caliciaceae Lichen-forming 

Fungi 
       

Texosporium sancti-jacobi woven-spored 
lichen 

N/A NONE NONE 3 NONE Chaparral; found in open 
areas with chamise, 
buckwheat, club moss, and 
sometimes on small mammal 
droppings. 

290-660 meters. 

NONE 

  

Key to Species Listing Status Codes 

FE Federally Endangered SE State Listed as Endangered 
FT Federally Threatened ST State Listed as Threatened 
FC Federal Candidate SCE State Candidate for Endangered 
FPE Federally Proposed as Endangered SCT State Candidate for Threatened 
FPT Federally Proposed as Threatened SFP State Fully Protected 
FPD Federally Proposed for Delisting SSC California Species of Special Concern 
  
MSHCP Western Riverside County Multiple Species Habitat Conservation Plan covered species 
MSHCP(a) Surveys may be required as part of wetlands mapping per MSHCP Section 6.1.2. 
MSHCP(b) Surveys may be required within Narrow Endemic Plant Species survey area per MSHCP Section 6.1.3. 
MSHCP(C) Surveys may be required per MSHCP Section 6.3.2. 
MSHCP(d) Surveys may be required within Criteria Area per MSHCP Section 6.3.2. 
MSHCP(e) These Covered Species will be considered to be Covered Species Adequately Conserved when conservation requirements identified in species-

specific conservation objectives have been met per MSHCP Section 9.0 (Table 9-3). 
MSHCP(f) These Covered Species will be considered to be Covered Species Adequately Conserved when a Memorandum of Understanding is executed with the 

Forest Service that addresses management for these species on Forest Service Land per MSHCP Table 9-3. 

Source:  PCR Services Corporation, 2015 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-1 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

INVERTEBRATES 

ANOSTRACA Fairy Shrimp      
Streptocephalus woottoni Riverside fairy shrimp 

 
FE NONE MSHCP(a) Endemic to western Riverside, 

Orange and San Diego Counties 
In areas of tectonic swales and 
slump basins in grassland and 
coastal scrub. Inhabit seasonal 
pools filled by winter/spring rains. 
Hatch  in warm water later in the 
season. 

NONE 

No suitable habitat. 

Diptera Flies      

Rhaphiomidas terminatus 
abdominalis 

Delhi Sands flower-
loving fly 

FE NONE MSHCP Found in areas of the Delhi 
Sands formation in southwestern 
San Bernardino and 
northwestern Riverside Counties.  
Requires fine, sandy soils, often 
with wholly or partly consolidated 
dunes and sparse vegetation. 

NONE 

No suitable habitat.  Although the 
study area is in the species range, 
Delhi Sands soils were not 
mapped by NRCS. Additionally, 
the majority of the site is highly 
disturbed.   

Lepidoptera Butterflies and 
Moths 

     

Euphydryas editha quino quino checkerspot 
butterfly 

FE NONE MSHCP Chaparral and coastal scrub with 
sunny clearings.  Require high 
densities of host plants, cuhs as 
Plantago erecta, P. insularis, and 
Orthocarpus purpurescens. 

NONE 

No host species.  

FISHES 

Catostomidae Suckers      

Catostomus santaanae Santa Ana sucker FT NONE MSHCP Habitat generalists, but prefer 
sand-rubble-boulder bottoms, 

NONE 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-2 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

 cool, clear water, & algae. No suitable habitat. 

Cyprinidae Carps and Minnows      

Gila orcutti arroyo chub NONE SSC MSHCP Aquatic and south coast flowing 
waters; slow water stream 
sections with mud or sand 
bottoms; feeds heavily on aquatic 
vegetation and associated 
invertebrates. 

NONE 

No suitable habitat. 

Rhinichthys osculus ssp. 3 

 

Santa Ana speckled 
dace 

 

NONE SSC NONE Aquatic and south coast flowing 
waters. Prefer stony habitat 
where there are hiding spaces 
between stones, washed by 
moderate current. 

NONE 

No suitable habitat. 

AMPHIBIANS 

Ranidae True Frogs      
Rana muscosa southern mountain 

yellow-legged frog 
 

FE, FSS SSC MSHCP(d) Prefers rocky stream courses in 
the mountains of southern 
California.  Inhabits mid- to 
upper-elevation, perennial 
streams, often in locations with 
bedrock pools.  Always 
encountered within a few feet of 
water. 

NONE 

No suitable habitat. 

Scaphiopodidae North American 
Spadefoots 

     

Spea hammondii 

 

western spadefoot NONE SSC MSHCP Prefers burrow sites within 
relatively open areas in lowland 
grasslands, chaparral, and pine-
oak woodlands, areas of sandy 
or gravelly soil in alluvial fans, 
washes, and floodplains.  

NONE 

No suitable habitat. 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-3 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Requires temporary pools for 
reproduction. 

REPTILES 

Anniellidae Legless Lizards      

Anniella pulchra pulchra silvery legless lizard NONE SSC NONE Sparse vegetation in beach, 
chaparral, and pine-oak 
woodland habitats as well as 
sycamores, cottonwoods, and 
oaks growing adjacent to 
streams.  Needs loose soil for 
burrowing, moisture, warmth, and 
plant cover.  Requires moisture. 

NONE 

No suitable habitat. 

Colubridae Colubrid Snakes      

Lampropeltis zonata 
parvirubra 

California mountain 
kingsnake                  
(San Bernardino 
population) 

NONE SSC MSHCP(f) Well-lit canyons with rocky 
outcrops or rocky talus. 

 

NONE 

No suitable habitat.  Although the 
study area supports two small 
areas with rock outcrops, the 
outcrops are interspersed with 
vegetation and surrounded by 
unsuitable habitat.  The study area 
also lacks rocky talus and is not 
within a canyon, which are both 
habitat features preferred by this 
species.  The only CNDDB 
occurrence record in the vicinity is 
from 1997 on near Mill Creek off of 
SR-38, approximately 14.25 miles 
to the northeast of the study area. 

Thamnophis hammondii two-striped garter 
snake 

NONE SSC NONE Riparian and freshwater marshes 
with perennial water. 

NONE 

No suitable habitat. 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-4 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Emydidae Box and Water 
Turtles 

     

Emys marmorata western pond turtle NONE SSC MSHCP Aquatic environments; artificial 
flowing waters; marsh and 
swamp; south coast flowing and 
standing waters; wetlands.  
Requires upland habitat up to 0.5 
km from water for egg laying and 
sandy banks or open fields for 
basking. 

NONE 

No suitable habitat. 

Phrynosomatidae Zebratail, Earless, 
Horned, Spiny, 
Fringe-Toed Lizards 

     

Phrynosoma blainvillii coast horned lizard NONE SSC MSHCP Chaparral; cismontane 
woodland; coastal bluff scrub; 
coastal scrub; desert wash; 
pinyon and juniper woodlands; 
riparian scrub; riparian woodland; 
valley and foothill grassland.  
Requires opens areas for 
basking, bushes for cover, loose 
soil for burrowing, and insects for 
food.  

POTENTIAL [MODERATE] 

The majority of potentially suitable 
habitat resides on the 
northwestern corner of study area 
where Riversidean sage scrub and 
brittlebush scrub occurs.  
Harvester ants, this species main 
food source, were also observed 
(although the food source was not 
observed in the area supporting 
suitable habitat).  Although suitable 
habitat and a possible food source 
exists on the study area, the 
majority is disturbed and higher 
quality habitat is present to the 
northwest (Olive Hill and Reche 
Canyon) and northeast (the 
Badlands mountain range) of the 
study area.  There are numerous 
CNDDB occurrence records for 
this species within the vicinity of 
the study area.  
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-5 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Teiidae Whiptail Lizards      

Aspidoscelis hyperythra orange-throated 
whiptail 

NONE SSC MSHCP Chaparral; cismontane 
woodland; coastal scrub.  
Typically found along washes 
and other sandy sites.  Requires 
perennial plants that host 
termites.  

POTENTIAL [MODERATE] 

The majority of potentially suitable 
habitat resides on the 
northwestern corner of the study 
area where Riversidean sage 
scrub and brittlebush scrub occurs.  
These areas support perennial 
plants that may host this species 
preferred food source (termites).  
Although suitable habitat and a 
possible food source exists on the 
study area, the majority is 
disturbed and higher quality habitat 
is present to the northwest (Olive 
Hill and Reche Canyon) and 
northeast (the Badlands mountain 
range) of the study area.  There 
are numerous CNDDB occurrence 
records for this species within the 
vicinity of the study area. 

Viperidae Vipers      
Crotalus ruber red diamond 

rattlesnake 
None SSC MSHCP Chaparral, woodland, and arid 

desert habitats in rocky areas 
with dense vegetation. 
 

POTENTIAL [MODERATE] 

The majority of potentially suitable 
habitat resides on the 
northwestern corner of study area 
where Riversidean sage scrub and 
brittlebush scrub occurs.  
However, these areas support 
limited vegetation and crevices for 
cover required by this species and 
higher quality habitat is present to 
the northwest (Olive Hill and 
Reche Canyon) and northeast (the 
Badlands mountain range) of the 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-6 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

study area.  There are numerous 
CNDDB occurrence records for 
this species within the vicinity of 
the study area. 

BIRDS 

Accipitridae Hawks      

Aquila chrysaetos golden eagle NONE SFP MSHCP Mountains, deserts, and open 
country; prefer to forage over 
grasslands, deserts, savannahs 
and early successional stages of 
forest and shrub habitats. 

NONE (N); POTENTIAL(F, LOW) 

There are few trees are present on 
the site, primarily near the western 
boundary in the laurel sumac 
scrub/ ruderal community.  
However, this species typically 
prefers to nest on cliffs, which are 
not present.  This species is not 
expected to nest on the study area 
since it is highly disturbed, 
preferred nesting habitat is not 
present, and no records of nesting 
occur. There were some small 
mammal burrows observed in the 
disturbed areas of the study area, 
which could potentially provide a 
food source.  However, there is 
only 1 CNDDB occurrence record 
within the vicinity.  This record was 
a breeding pair observed in fall 
1979, spring 1980, and fall 1980 in 
San Timoteo Canyon, 
approximately 6.0 miles to the 
northeast.   

Buteo swainsoni Swainson’s hawk NONE ST MSHCP Breeds in grasslands with 
scattered trees, juniper-sage 
flats, riparian areas, savannahs, 
and agricultural or ranch lands 

NONE (N); POTENTIAL (F, LOW) 

There are a few trees present on 
the study area, primarily near the 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-7 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

with groves or lines of trees.  
Requires suitable foraging areas 
adjacent to breading areas such 
as grasslands that support rodent 
populations.  This species will 
also hunt for reptiles and 
occasionally insects.  

western boundary in the laurel 
sumac scrub/ ruderal community.  
However, these trees are limited 
and directly adjacent to roads and 
residential homes, which could 
create some noise disturbance.    
Disturbed areas supply open 
space with some potentially 
suitable habitat for burrowing 
animals and insects, and therefore 
may provide a food source for this 
species.  There are only 2 CNDDB 
occurrence records of nesting 
individuals within the vicinity, both 
from over 100 years ago.   

Elanus leucurus white-tailed kite NONE SFP MSHCP Cismontane woodland; marsh 
and swamp; riparian woodland; 
valley and foothill grassland; 
wetland.  Requires open 
grasslands, meadows, or 
marshes for foraging near 
isolated full-canopied trees for 
nesting. 

NONE (N); NONE (F)  

No suitable habitat. 

Haliaeetus leucocephalus 

 

bald eagle NONE  SE MSHCP Lower montane coniferous forest; 
old growth.  

NONE (N); NONE (F) 

No suitable habitat. 
Cuculidae Cuckoos, 

Roadrunners, and 
Anis 

     

Coccyzus americanus 
occidentalis 

western yellow-billed 
cuckoo 

FC SE MSHCP(a) Riparian thickets and forests 
dominated by willows abutting 
slow-moving watercourses, 
backwaters, or seeps. 

NONE (N); NONE (F) 

No suitable habitat. 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-8 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Strigidae True Owls      

Athene cunicularia burrowing owl NONE SSC MSHCP(c) Disturbed; low-growing 
vegetation within coastal prairie, 
coastal scrub, Great Basin scrub, 
Mojavean desert scrub, Sonoran 
desert scrub, valley and foothill 
grassland;  bare ground, 
disturbed.  

NOT EXPECTED 

Potentially suitable habitat present. 
Presence/absence surveys 
conducted with no BUOW 
observed. 

Asio otus long-eared owl NONE SSC NONE Riparian bottomlands with tall 
willows & cottonwoods; also 
found in live oak patches along 
streams.  Require adjacent open 
land with mice and old nests of 
crows, hawks, or magpies for 
breeding. 

NONE (N); NONE (F) 

No suitable habitat. 

Tyrannidae Tyrant Flycatchers      
Empidonax traillii extimus 
 

southwestern willow 
flycatcher 

FE SE MSHCP(a) Wet meadows, riparian 
woodlands that contain water 
and low growing willow thickets. 

NONE (N); NONE (F) 

No suitable habitat. 

LANIIDAE Shrikes      

Lanius ludovicianus loggerhead shrike NONE SSC MSHCP Broken woodlands, savannah, 
pinyon-juniper, Joshua tree, & 
riparian woodlands, desert 
oases, scrub & washes; open 
country with perches for hunting 
and relatively dense shrubs for 
nesting. 

POTENTIAL (N, MODERATE); 
OBSERVED (F) 

This species was observed during 
the third BUOW survey (7/2/2015). 

Vireonidae Vireos      

Vireo bellii pusillus least Bell’s vireo FE SE MSHCP(a) Riparian forest; riparian scrub; 
riparian woodland. 

NONE (N); NONE (F) 

No suitable habitat. 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-9 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Troglodytidae Wrens      

Campylorhynchus 
brunneicapillus 
sandiegensis 

coastal cactus wren NONE SSC MSHCP Coastal scrub.  Requires tall, 
mature Opuntia or cholla cactus 
for nesting. 

NONE (N); NONE (F) 

No suitable habitat.  The cactus 
observed on-site (Opuntia littoralis 
and Cylindropuntia californica var. 
parkeri) are sparsely growing, 
immature individuals and are not 
suitable for nesting.   

Parulidae Wood Warblers      

Icteria virens yellow-breasted 
chat 

NONE SSC MSHCP Nests in low, dense riparian 
willow thickets & other brushy 
tangles (e.g. blackberry, wild 
grape) near water.  Forages and 
nests within 10 feet of ground.   

NONE (N); NONE (F) 

No suitable habitat. 

Setophaga petechia yellow warbler NONE SSC MSHCP Riparian woodlands, montane 
chaparral, open ponderosa pine 
and mixed coniferous habitat with 
significant brush. 

NONE (N); NONE (F) 

No suitable habitat. 

Polioptilidae Gnatcatchers      

Polioptila californica 
californica 

coastal California 
gnatcatcher 

FT SSC MSHCP Coastal bluff scrub; coastal 
scrub.   

POTENTIAL (LOW, N); OBSERVED (F) 

This species was observed on the 
study area after completing the 
burrowing owl survey conducted 
on 5/13/2015.  There is potential 
for this species to nest on the 
study area based on the presence 
of suitable RSS habitat; however, 
the potential is low since the 
habitat is fragmented and 
interspersed with unsuitable 
habitat.  
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-10 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Icteridae Blackbirds      

Agelaius tricolor tricolored blackbird NONE SSC MSHCP Highly colonial species.  
Requires open water, protected 
nesting substrate, and foraging 
area with insect prey within a few 
kilometers of the colony. 

NONE (N); NONE (F) 

No suitable habitat. 

MAMMALS 

Heteromyidae Pocket Mice and 
Kangaroo Rats 

     

Chaetodipus fallax fallax northwestern San 
Diego pocket mouse 

NONE SSC MSHCP Coastal scrub, chaparral, 
grasslands, sagebrush; sandy, 
herbaceous areas, usually in 
association with rocks or coarse 
gravel. 

POTENTIAL [MODERATE] 
The study area supports suitable 
coastal scrub and chaparral habitat 
within the northwestern portion 
(e.g. brittle bush scrub, 
Riversidean sage scrub).  
Additionally, a number of small 
fossorial mammal burrows were 
observed on the study area. 

Dipodomys merriami 
parvus 

San Bernardino 
kangaroo rat 

FE NONE MSHCP Alluvial scrub vegetation on 
sandy loam substrates 
characteristic of alluvial fans and 
flood plains. 

NONE 

The study area does not support 
suitable alluvial scrub vegetation. 

Dipodomys stephensi Stephens’ kangaroo 
rat 

FE ST MSHCP/SKR 
HCP 

Open grasslands or sparse shrub 
lands.  Sandy to sandy loam soils 
with low clay to gravel content.  

POTENTIAL [MODERATE] 
The study area supports potentially 
suitable shrub habitat within the 
northwestern portion (e.g. brittle 
bush scrub and Riversidean sage 
scrub communities).  Additionally, 
a number of small fossorial 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-11 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

mammal burrows were observed 
on the study area. 

Perognathus longimembris 
brevinasus 

Los Angeles pocket 
mouse 

NONE SSC MSHCP(c) Lower elevation grasslands and 
coastal sage communities.  
Sparsely vegetated habitat areas 
in patches of fine sandy soils 
associated with washes.  May 
not dig burrows, rather using 
weeds and dead leaves. 

POTENTIAL [MODERATE] 
The study area supports potentially 
suitable habitat within the 
Riversidean sage scrub in the 
northwestern corner.   

Leporidae Hares and Rabbits      

Lepus californicus bennettii San Diego black-
tailed jackrabbit 

NONE SSC MSHCP Arid regions with short grasses; 
coastal scrub.  

POTENTIAL [MODERATE] 
The majority of the study area 
supports suitable habitat for this 
species, including the Riversidean 
sage scrub on the northwestern 
corner and the ruderal areas 
(which support some short 
grasses) 

Muridae Mice, Rats, and 
Voles 

     

Neotoma lepida intermedia San Diego desert 
woodrat 

NONE SSC MSHCP Coastal scrub and chaparral.  
Prefer areas with moderate to 
dense canopy cover.  Frequently 
found in areas with rock outcrops 
and cliffs. 

POTENTIAL [MODERATE] 

The study area supports potentially 
suitable habitat within 
northwestern corner (e.g. 
Riversidean sage scrub, rock 
outcrop/Riversidean sage scrub).   
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-12 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

Onychomys torridus 
ramona  

southern grasshopper 
mouse 

NONE SSC NONE Low, open, and semi-open 
coastal sage scrub, mixed 
chaparral, low sagebrush, 
riparian scrub, chenopod scrub, 
and annual grasslands with 
scattered shrubs; food source is 
arthropods, especially scorpions 
and grasshoppers. 

POTENTIAL [LOW] 

The study area supports potentially 
suitable shrub habitat within the 
northwestern portion (e.g. brittle 
bush scrub and Riversidean sage 
scrub).  Additionally, a number of 
small fossorial mammal burrows 
were observed on the study area.  
The nearest CNDDB occurrence 
record of this species was 
recorded in 1938 approximately 
4.3 miles to the southeast of the 
study area within the Badlands.   

Mustelidae Weasels, Badgers, 
and Otters 

     

Taxidea taxus American badger NONE SSC NONE Open shrub, forest, and 
herbaceous habitats, with friable 
soils to dig burrows.  Requires 
rodent populations for food 
source. 

POTENTIAL [LOW] 
 Shrub habitat is present on the 
study area within the Riversidean 
sage scrub community on the 
northwestern corner of the study 
area.   A few mammal burrows 
were observed, suggesting the 
presence of small fossorial 
mammals that could provide a 
possible food source.  However, 
the majority of the site is 
surrounded by development and a 
large portion of suitable habitat is 
disturbed.  Nearest CNDDB 
occurrence record is from 1908 
roughly 6.5 miles to the northwest 
of the study area.  

Molossidae Free-Tailed Bats      

Eumops perotis 
californicus 

western mastiff bat NONE SSC NONE Chaparral; cismontane 
woodland; coastal scrub; valley 

NONE [N];  POTENTIAL [F, LOW] 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-13 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

and foothill grassland.  Roosts in 
crevices in cliff faces, high 
buildings, trees, and tunnels.  
Feed on insects. 

No suitable roosting habitat exists 
on the study area.  Bats in this 
family are known to be strong fliers 
and can fly long distances to 
forage.  There is a probability that 
individuals may travel from roosts 
to forage on insects on the study 
area, but this is considered low 
based on the disturbance present 
on the study area and presence of 
surrounding development.  The 
nearest CNDDB occurrence record 
is from1990 approximately 3.0 
miles to the southwest of the study 
area. 

Nyctinomops 
femorosaccus 

pocketed free-tailed 
bat 

NONE SSC NONE Joshua tree woodland; pinyon 
and juniper woodland; desert 
scrub, palm oasis, desert wash, 
and desert riparian; Sonoran 
desert scrub. Typically roost in 
caves and rocky outcrops; 
prefers cliffs in order to obtain 
flight speed.  Feeds on insects 
flying, over bodies of water or 
arid desert habitats to capture 
prey. 

POTENTIAL [N, VERY LOW];                              
NONE [F] 

Rock outcrops are present on the 
study area, which may provide 
some potentially suitable habitat 
for roosting.  However, this 
potential was considered very low 
since this species typically prefers 
steeper cliffs for roosting habitat.  
Although little is known regarding 
home range for this species, the 
potential for roosting is also 
unlikely since the study area does 
not support adjacent foraging 
habitat.1  There are only 2 CNDDB 
occurrence records in the vicinity.  
The nearest record is from 1985 
approximately 6.5 miles to the 

                                                      
1  CDFW.  2000.  California Wildlife Habitat Relationships System: Pocketed Free-tailed Bat.  State of California, The Resources Agency.  May 2000.   
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-14 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

southwest of the study area near 
March Air Force Base. 

Phyllostomidae Leaf-Nosed Bats      
Leptonycteris yerbabuenae lesser long-nosed bat FE NONE NONE Found in dry areas, such as 

desert grasslands and 
shrublands.  Require caves or 
mines for day roosting and may 
additionally use rock crevices, 
trees & shrubs, and abandoned 
buildings for night roosting.  Feed 
on cactus or agave fruit, nectar, 
and pollen (frugivorous).  There 
are no records of breeding 
individuals in California, and 
occurrence records may only be 
vagrants.  

POTENTIAL [N, VERY LOW];                    
POTENTIAL [F, VERY LOW] 

Some potentially suitable habitat is 
present on the study area.  
Potential night roosts include a 
limited number of trees and rock 
crevices on the northwestern 
corner of the project and scattered 
cactus may provide feeding 
opportunities.  This species can 
travel long distances between day 
roosting and foraging sites.  
However, the potential was 
considered low since this species 
is not typically found in California.  
Records in California are typically 
vagrant migrants.  There is only 1 
CNDDB occurrence record within 
the vicinity from 1993, 
approximately 9.5 miles to the 
northeast in a residential 
neighborhood of Yucaipa.  

Vespertilionidae Evening Bats      
Antrozous pallidus pallid bat NONE SSC NONE Chaparral, coastal scrub, desert 

wash, Great Basin grassland, 
Great Basin scrub, Mojavean 
desert scrub, riparian woodland, 
Sonoran desert scrub, upper 
montane coniferous forest, and 
valley and foothill grassland.  
Prefers rocky outcrops, cliffs, and 
crevices with access to open 

POTENTIAL [N, VERY LOW];             
POTENTIAL [F, VERY LOW] 

Some potentially suitable habitat is 
present on the study area.  
Potential roosting habitat includes 
the rock outcrops and Riversidean 
sage scrub on the northwestern 
corner of the study area and the 
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Appendix C:  Special-Status Wildlife Species 

NONE = Species not expected to occur due to the lack of suitable habitat, or the site’s location is outside of 
the species’ range.  

NONE (N) = Species not expected to nest or roost due to the lack of suitable habitat, or the site’s location is 
outside of the species’ range. 

NONE (F) = Species not expected to forage due to lack of food sources, or the site’s location is outside of the 
species’ range. 

NOT EXPECTED = Preferred habitat was considered potentially present based on the literature review and 
anticipated habitat in the study area, however no individuals were observed and/or suitable habitat was 
absent based on the general field survey or focused surveys. 

POTENTIAL = Preferred habitat was considered potentially present based on the literature review and observed 
habitat in the study area. 

POTENTIAL (N) = Preferred nesting or roosting habitat was considered potentially present based on the literature 
review and observed habitat in the study area. 

POTENTIAL (F) = Preferred foraging habitat was considered potentially present based on the literature review 
and observed habitat in the study area. 

OBSERVED = Species was observed during surveys conducted on the site. 

Ironwood Village Project C-15 ESA PCR 
Biological Resources Assessment  August 2016 

Preliminary − Subject to Revision 

Scientific Name Common Name Federal State MSHCP Preferred Habitat Potential For Occurrence 

habitats for foraging.  Very 
sensitive to disturbance of 
roosting sites. 

open ruderal areas may provide 
feeding opportunities.  However, 
the potential was considered very 
low because of evidence of 
disturbance on the study area and 
the presence of surrounding 
development to the south, 
northeast, and west; this species is 
highly sensitive to disturbance.   
Additionally, this species has not 
been recorded on CNDDB within 
the vicinity since 1929. 

Lasiurus xanthinus western yellow bat NONE SSC NONE Desert wash. Known to occur in 
palm oases. 

NONE [N];  NONE [F] 

No suitable habitat. 
  

Key to Species Listing Status Codes 

FE Federally Endangered SE State Listed as Endangered 
FT Federally Threatened ST State Listed as Threatened 
FC Federal Candidate SCE State Candidate for Endangered 
FPE Federally Proposed as Endangered SCT State Candidate for Threatened 
FPT Federally Proposed as Threatened SFP State Fully Protected 
FPD Federally Proposed for Delisting SSC California Species of Special Concern 

  
MSHCP Western Riverside County Multiple Species Habitat Conservation Plan covered species 
MSHCP(a) Surveys may be required as part of wetlands mapping per MSHCP Section 6.1.2. 
MSHCP(b) Surveys may be required within Narrow Endemic Plant Species survey area per MSHCP Section 6.1.3. 
MSHCP(C) Surveys may be required per MSHCP Section 6.3.2. 
MSHCP(d) Surveys may be required within Criteria Area per MSHCP Section 6.3.2. 
MSHCP(e) These Covered Species will be considered to be Covered Species Adequately Conserved when conservation requirements identified in species-

specific conservation objectives have been met per MSHCP Section 9.0 (Table 9-3). 
MSHCP(f) These Covered Species will be considered to be Covered Species Adequately Conserved when a Memorandum of Understanding is executed 

with the Forest Service that addresses management for these species on Forest Service Land per MSHCP Table 9-3. 
Source:  PCR Services Corporation, 2015 
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Appendix D 
2015 Burrowing Owl Focused 
Survey Report 

1.ae

Packet Pg. 1346

A
tt

ac
h

m
en

t:
 D

B
E

S
P

 R
ep

o
rt

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



  

 

 

 

2121 Alton Parkway, Suite 100, Irvine, California 92606  INTERNET www.pcrnet.com  TEL 949.753.7001  FAX 949.753.7002 

 

 

August 3, 2015 
 

 

 

Mr. Joseph Rivani 

GLOBAL INVESTMENT & DEVELOPMENT 

3470 Wilshire Boulevard, Suite 1020 

Los Angeles, CA 90010 

 

Re: RESULTS OF FOCUSED BURROWING OWL SURVEYS FOR THE IRONWOOD 

PROJECT, CITY OF MORENO VALLEY, RIVERSIDE COUNTY, CALIFORNIA 

Dear Mr. Rivani: 

This report summarizes the methodology and findings of focused burrowing owl (Athene 

cunicularia) (BUOW) surveys conducted by PCR Services Corporation (PCR) for the 

approximately 83-acre property located directly northeast of Ironwood Avenue and Nason Street 

(APN 473-160-004) (“project site”) located in the City of Moreno Valley, Riverside County, 

California.  The surveys encompassed the project site and a 500-foot survey buffer surrounding the 

perimeter of the project site where suitable habitat was present.  The surveys were conducted in 

accordance with the County of Riverside’s 2006 Burrowing Owl Survey Instructions for the Western 

Riverside Multiple Species Habitat Conservation Plan Area.
1
 

PROJECT SITE DESCRIPTION 

The approximately 83-acre project site is generally situated east of Interstate 10 (I-10) and 

north of State Route 60 (SR 60), as shown in Figure 1, Regional Map.  Specifically, the project site 

is located northwest of the intersection of Ironwood Avenue and Nason Street.  The project site is 

depicted on the U.S. Geological Survey (USGS) 7.5’ Sunnymead topographic quadrangle map, 

Section 34, T. 2 S., R. 3 W., as shown in Figure 2, Vicinity Map.  The topography of the project site 

is generally flat with gently rolling hills throughout and steep rocky hillsides along the northwestern 

portion of the project site.  Elevations on the project site range from approximately 1,975 feet above 

mean sea level (MSL) along the northwestern boundary of the project site, to approximately 1,830 

feet above MSL along the southern boundary of the project site.  Surrounding land uses include 

residential development to the south, northeast, and west and undeveloped land to the north and 

southeast.  

                                                 
1
 County of Riverside.  2006. Burrowing Owl Survey Instructions for the Western Riverside Multiple Species Habitat 

Conservation Plan Area.  
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Mr. Joseph Rivani 

GLOBAL INVESTMENT & DEVELOPMENT 
August 3, 2015- Page 2 

 

PLANT COMMUNITIES 

The project site consists primarily of large ruderal areas.  Plant communities found on the 

project site include brittlebush scrub, Riversidean sage scrub, rock outcrop/Riversidean sage scrub, 

brittlebush scrub/ruderal, laurel sumac scrub/ruderal, ruderal/Riversidean sage scrub, river wash, 

ruderal, disturbed, and developed.   A brief summary of each plant community within the project site 

in which surveys were conducted is discussed below.  

Brittlebush Scrub/Ruderal 

Brittlebush scrub is a drought tolerant subtype of Riversidean Sage Scrub in which the 

dominate plant is brittlebush (Encelia farinosa).  Additional native species within the brittlebush 

scrub community include California buckwheat (Eriogonum fasciculatum), California sagebrush 

(Artemisia californica), and chia (Salvia columbariae).  Ruderal vegetation is also found within this 

community.  Brittlebush scrub/ruderal areas occupy 0.29 acre throughout the project site.   

River Wash 

River wash consists of prevailingly course-textured but variable material, ranging from sand to 

gravel.  Sparse vegetation within the river wash includes giant reed (Arundo donax), telegraph weed 

(Heterotheca grandiflora), doveweed, and Russian thistle (Salsola tragus).  River wash occupies 

0.03 acre throughout the project site. 

Ruderal/Riversidean Sage Scrub 

Ruderal/Riversidean sage scrub within the project site is heavily disturbed and is dominated by 

ruderal vegetation.  Non-native species observed within this community include shortpod mustard 

(Hirschfeldia incana), foxtail chess (Bromus madritensis), and red-stemmed filaree (Erodium 

cicutarium).  Native species found within this community include brittlebush (Encelia farinosa), 

California buckwheat, California sagebrush, common sunflower (Helianthus annuus), deerweed 

(Acmispon glaber), and pinebush (Ericameria pinifolia).   Ruderal/Riversidean sage scrub occupies 

1.31 acres throughout the project site. 

Ruderal 

Ruderal vegetation is found in areas heavily disturbed by human activities, such as roadsides, 

graded fields, and manufactured slopes.  Within the project site, non-native species observed within 

this community include shortpod mustard, foxtail chess, red-stemmed filaree, ripgut brome (Bromus 

diandrus), and native species such as doveweed (Croton setigerus), common fiddleneck (Amsinckia 
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Mr. Joseph Rivani 

GLOBAL INVESTMENT & DEVELOPMENT 
August 3, 2015- Page 3 

 

intermedia), and cudweed aster (Corethrogyne filaginifolia).  Ruderal areas occupy 39.08 acres 

throughout the project site.   

Disturbed 

Disturbed areas consist of areas heavily disturbed by human activities, including dirt roads 

with little to no vegetation.  Disturbed areas occupy 31.23 acres throughout the project site.   

Developed 

Developed areas consist of man-made structures such as homes and buildings, and these 

areas comprise 1.64 acres throughout the project site.   

METHODOLOGY 

Step I - Habitat Assessment 

The surveys were conducted in accordance with the County of Riverside’s 2006 Burrowing 

Owl Survey Instructions for the Western Riverside Multiple Species Habitat Conservation Plan 

Area.
2
  During the Step I Habitat Assessment, suitable habitat was identified on-site during the field 

survey, including disturbed, low-growing vegetation; bare ground; and small fossorial mammal 

burrows. 

Step II – Locating Burrows and Burrowing Owls 

Step II surveys were conducted within the project site plus an approximately 500-foot survey 

buffer around the project site perimeter.  Surveys focused on the detection of small fossorial 

mammal burrows potentially suitable for BUOW, BUOW burrows, individual BUOW, and any 

diagnostic sign of their occurrence (e.g., molted feathers, cast pellets, prey remains, eggshell 

fragments, or excrement at or near a burrow entrance).  Off-site areas within the 500-foot survey 

buffer were surveyed by foot where accessible, or with the use of binoculars in areas which were 

inaccessible. 

Surveys were conducted on May 13, June 3, July 2, and July 27, 2015 by PCR biologists 

Ezekiel Cooley, Amy Lee, and Lauren Singleton.  Surveys consisted of four site visits, on four 

separate days, and were conducted between one hour prior to and two hours after sunrise during 

suitable weather conditions.  Transects were utilized in all accessible areas, spaced no more than 100 

                                                 
2
 County of Riverside.  2006. Burrowing Owl Survey Instructions for the Western Riverside Multiple Species Habitat 

Conservation Plan Area.  
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GLOBAL INVESTMENT & DEVELOPMENT 
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feet apart, to allow for 100 percent visibility (Figure 3, Transect Map, attached).  In addition, 

observations were made with the use of binoculars.  Weather conditions consisted of hazy to cloudy 

skies with winds between 0 and 5 miles per house (mph) and air temperatures ranging from 52° to 

76° Fahrenheit.  Survey data is presented in Table 1, Survey Data, below. 

Table 1 

 

Survey Data 

 

Date Time 

Wind 

(mph) 

(start/end) 

Temperature 

(F) 

(start-end) 

Weather 

(start-end) Results Surveyor 

05/13/15 0615 – 0820 

 

1-2/2-5 52° – 61° 70% Cloud Cover – 

60% Cloud Cover 

No BUOW or 

BUOW sign 

Cooley, Lee, 

Singleton  

06/03/15 0600 – 0800 1-3/0-1 55° – 57° 100% Cloud Cover 

– 100% Cloud 

Cover 

No BUOW or 

BUOW sign 

Cooley, Lee, 

Singleton 

07/02/15 0545 – 0730 0-1/0-1 72° – 76° 60% Cloud Cover – 

80% Cloud Cover 

No BUOW or 

BUOW sign 

Cooley, Lee, 

Singleton 

07/27/15 0600 – 0730 0-1/0-1 62°– 66° 100% Cloud Cover 

– 100% Cloud 

Cover 

No BUOW or 

BUOW sign 

Cooley, Lee, 

Singleton 

  

Source:  PCR Services Corporation, 2015. 

 

RESULTS 

The project site is within the Burrowing Owl Survey Area for the Western Riverside County 

Multiple Species Habitat Conservation Plan (MSHCP).  The following results present the findings of 

the Step I Habitat Assessment and Step II Locating Burrows and Burrowing Owls. 

Step I - Habitat Assessment 

Results of the Step I, Habitat Assessment concluded that the project site and 500-foot survey 

buffer exhibited suitable BUOW habitat consisting of disturbed, low-growing vegetation; bare 

ground; and  fossorial mammal burrows. 
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GLOBAL INVESTMENT & DEVELOPMENT 
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Step II – Locating Burrows and Burrowing Owls 

The Step II surveys did not identify BUOW burrows, BUOW sign or BUOW within the 

project site or within the 500-foot survey buffer.  A complete list of all avian species observed 

within the project site is included in Appendix A, Avian Compendium, attached. 

RECOMMENDATIONS 

As required by the MSHCP, a pre-construction survey must be conducted 30 days prior to 

ground disturbance for project sites whether or not BUOW are found during the focused surveys to 

avoid the direct take of BUOW. 

Should you have any questions concerning the methodology or findings in this report, please 

contact Ezekiel Cooley (E.Cooley@pcrnet.com) at (949) 753-7001. 

Sincerely, 

PCR SERVICES CORPORATION 

 

 

 

 

 

Ezekiel Cooley                                  Amy Lee     Lauren Singleton 

Senior Biologist   Biologist      Biologist  

 

Attachments: 

Figure 1: Regional Map 

Figure 2: Vicinity Map 

Figure 3: Transect Map  

Appendix A: Avian Compendium 
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FIGURE

Source: ESRI Street Map, 2009; PCR Services Corporation, 2015.
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FIGURE

Source: USGS Topographic Series (Sunnymead, CA); PCR Services Corporation, 2015.
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500-foot Survey Buffer

Transects

FIGURE
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Source: Microsoft, 2010 (Aerial); PCR Services Corporation, 2015.
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Appendix A: Avian Compendium 

* Non-native species 

Global Investment and Development                                                                                          Ironwood Project 
PCR Services Corporation  1 

 

 
SCIENTIFIC NAME COMMON NAME 

Cathartidae New World Vultures 

 Cathartes aura turkey vulture 

Accipitridae Hawks 

 Accipiter cooperii Cooper's hawk 

 Buteo jamaicensis red-tailed hawk 

Falconidae Falcons 

 Falco sparverius American kestrel 

Charadriidae Plovers 

 

 
Charadrius vociferus killdeer 

Columbidae Pigeons and Doves 

* 

 
Columba livia rock pigeon 

 Zenaida macroura mourning dove 

Apodidae Swifts 

 

 
Aeronautes saxatalis white-throated swift 

Trochilidae Hummingbirds 

 

 
Archilochus alexandri black-chinned hummingbird 

 Calypte anna Anna's hummingbird 

Picidae Woodpeckers 

 

 
Picoides nuttallii Nuttall's woodpecker 

Tyrannidae Tyrant Flycatchers 
 Sayornis nigricans black phoebe 

 

 
Sayornis saya Say's phoebe 

 Tyrannus verticalis western kingbird 

 

 
Tyrannus vociferans Cassin's kingbird 

Laniidae Shrikes 

 

 
Lanius ludovicianus loggerhead shrike 

Corvidae Jays and Crows 

 Corvus brachyrhynchos American crow 

Alaudidae Larks 

 

 
Eremophila alpestris horned lark 

Hirundinidae Swallows 

 

 
Petrochelidon pyrrhonota cliff swallow 

 

 
Hirundo rustica barn swallow 

 

 
Stelgidopteryx serripennis northern rough-winged swallow 

Aegithalidae Bushtits 

 

 
Psaltriparus minimus bushtit 
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Appendix A: Avian Compendium  August 2015 

 

* Non-native species 

Global Investment and Development                                                                                          Ironwood Project 
PCR Services Corporation  2 

 

 
SCIENTIFIC NAME COMMON NAME 

Polioptilidae Gnatcatchers 

 Polioptila californica californica coastal California gnatcatcher 

Sturnidae Starlings 

* 

 
Sturnus vulgaris European starling 

Emberizidae Emberizine Sparrows and Allies 

 Melozone crissalis California towhee 

Icteridae Blackbirds 

 

 
Agelaius phoeniceus red-winged blackbird 

Fringillidae Finches 

 

 
Haemorhous mexicanus house finch 

 Spinus psaltria lesser goldfinch 

 Spinus tristis American goldfinch 

Passeridae Old World Sparrows 

* 

 
Passer domesticus house sparrow 
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Appendix E 
2016 Burrowing Owl Focused 
Survey Report 
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2121 Alton Parkway 

Suite 100 

Irvine, CA 92606 

949.753.7001 phone 

949.753.7002 fax 

 

www.pcrnet.com 

 

July 13, 2016 
 
 
 
Mr. Joseph Rivani 
Global Investment & Development 
3470 Wilshire Boulevard, Suite 1020 
Los Angeles, CA 90010 
 
 
Subject: Results of Focused Burrowing Owl Surveys for the Alternative Off-site Waterline Area for the 

Ironwood Village Project, City of Moreno Valley, Riverside County, California 
 
Dear Mr. Rivani: 
 
This report summarizes the methodology and findings of focused burrowing owl (Athene cunicularia) (BUOW) 
surveys conducted by ESA PCR for the two proposed alternative off-site waterline areas associated with the 
approximately 78.48-acre Ironwood Village Project (APN 473-160-004) located directly northeast of Ironwood 
Avenue and Nason Street,  City of Moreno Valley, Riverside County, California.1  The surveys encompassed the 
two alternative off-site waterline areas (survey area) and a 500-foot survey buffer surrounding the survey area 
(survey buffer).  The surveys were conducted in accordance with the County of Riverside’s 2006 Burrowing Owl 
Survey Instructions for the Western Riverside Multiple Species Habitat Conservation Plan Area.2 

Survey Area Description  
The survey area is generally situated south of Interstate 10 (I-10) and north of State Route 60 (SR 60), as shown 
in Figure 1, Regional Map.  Specifically, the survey area includes a waterline alignment that runs north-south, 
immediately north of the intersection of Ironwood Avenue and Oliver Street along the Eastern Municipal Water 
District access road, and another which runs east-west, west of the intersection of Moreno Beach Drive and 
Juniper Avenue.  The survey area and survey buffer are depicted on the U.S. Geological Survey (USGS) 7.5’ 
Sunnymead topographic quadrangle map, Section 34, T. 2 S., R. 3 W., as shown in Figure 2, Vicinity Map.  The 
topography of the survey area and survey buffer is generally flat with the expectation of fairly steep east-facing 
slope on the western portion.  Elevations in the survey area are approximately 1,858 feet above mean sea level 
(MSL) along the midpoint of the east-west waterline, to approximately 1,945 feet above MSL at the northern 
terminus of north-south waterline.  Surrounding land uses include residential development to the northeast and 
east, and undeveloped land to the northwest, west, and south.  

Plant Communities  
The survey area and survey buffer consists primarily of ruderal and disturbed habitat.  Ruderal habitat is 
dominated by non-native species including mediterranean grass (Schismus barbatus), Russian thistle (Salsola 
tragus), and ripgut brome (Bromus diandrus).  Disturbed areas consist of areas heavily disturbed by human 
activities, including dirt roads with little to no vegetation.  

                                                      
1  Step II BUOW surveys were conducted in all suitable habitat for the Ironwood Village project during the 2015 breeding season.  
2  County of Riverside.  2006. Burrowing Owl Survey Instructions for the Western Riverside Multiple Species Habitat Conservation Plan 

Area. 
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Mr. Joseph Rivani 
July 13, 2016 
Page 2 

Methodology  

Step I - Habitat Assessment 
The surveys were conducted in accordance with the County of Riverside’s 2006 Burrowing Owl Survey 
Instructions for the Western Riverside Multiple Species Habitat Conservation Plan Area.

2
 During the Step I 

Habitat Assessment, suitable habitat was identified on-site during the field survey, including disturbed, low-
growing vegetation; bare ground; and small fossorial mammal burrows. 

Step II – Locating Burrows and Burrowing Owls 
Step II surveys were conducted within the survey area plus an approximately 500-foot survey buffer.  Surveys 
focused on the detection of small fossorial mammal burrows potentially suitable for BUOW, BUOW burrows, 
individual BUOW, and any diagnostic sign of their occurrence (e.g., molted feathers, cast pellets, prey remains, 
eggshell fragments, or excrement at or near a burrow entrance).  Off-site areas within the 500-foot survey buffer 
were surveyed by foot where accessible, or with the use of binoculars in areas which were inaccessible. 

Surveys were conducted on April 28, May 23, June 9, and July 5, 2016 by ESA PCR biologists Amy Lee and 
Lauren Singleton.  Surveys consisted of four site visits, on four separate days, and were conducted between one 
hour prior to and two hours after sunrise during suitable weather conditions.  Transects were utilized in all 
accessible areas, spaced no more than 100 feet apart, to allow for 100 percent visibility (Figure 3, Survey Area, 
attached).  In addition, observations were made with the use of binoculars.  Weather conditions consisted of 45 
to 100 percent cloud cover with winds between 0 and 4 miles per hour (mph) and air temperatures ranging from 
48° to 68° Fahrenheit.  Survey data is presented in Table 1, Survey Data, below. 

TABLE 1 
SURVEY DATA 

Date Time 
Wind (mph) 
(start/end) 

Temperature 
(F) (start-end) Weather (start-end) Results Surveyor 

04/28/16 0600 – 0800 2-4/0-1 50° – 49° 100% Cloud Cover – 
100% Cloud Cover 

No BUOW or 
BUOW sign 

Singleton  

05/23/16 0550 – 0750 0-1/0-1 48° – 54° 90% Cloud Cover – 
75% Cloud Cover 

No BUOW or 
BUOW sign 

Lee 

06/09/16 0525 – 0715 0-1/0-1 61° – 68° 45% Cloud Cover – 
45% Cloud Cover 

No BUOW or 
BUOW sign 

Lee 

07/05/16 0550 – 0735 0-2/0-2 63°– 63° 100% Cloud Cover – 
100% Cloud Cover 

No BUOW or 
BUOW sign 

Lee 

 
Source:  ESA PCR, 2016. 
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Results 
The survey area is within the Burrowing Owl Survey Area for the Western Riverside County Multiple Species 
Habitat Conservation Plan (MSHCP).  The following results present the findings of the Step I Habitat 
Assessment and Step II Locating Burrows and Burrowing Owls. 

Step I - Habitat Assessment 
Results of the Step I, Habitat Assessment concluded that the survey area and 500-foot survey buffer exhibited 
suitable BUOW habitat consisting of disturbed, low-growing vegetation; bare ground; and fossorial mammal 
burrows. 

Step II – Locating Burrows and Burrowing Owls 
The Step II surveys did not identify BUOW burrows, BUOW sign or BUOW within the survey area or within 
the 500-foot survey buffer.  A complete list of all avian species observed within the survey area and survey 
buffer is included in Appendix A, Avian Compendium, attached. 

Recommendations 
As required by the MSHCP, a pre-construction survey must be conducted 30 days prior to ground disturbance 
for project sites whether or not BUOW are found during the focused surveys to avoid the direct take of BUOW.  

Should you have any questions concerning the methodology or findings in this report, please contact Amy Lee 
(A.Lee@pcrnet.com) at (949) 753-7001. 

 
Sincerely, 
 
 
 
 
Amy Lee 
Biologist 
 
Attachments 
 
Fig 1 - Regional Map 
Fig 2 - Vicinity Map 
Fig 3 - Survey Area 
Appendix A – Avian Compendium 
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PROJECT
SITE

Ironwood Village Project - Alternative Off-site Waterline Area
Figure 1

Regional Map
SOURCE: ESRI Street Map, 2009.
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Ironwood Village Project - Alternative Off-site Waterline Area
Figure 2

Vicinity Map
SOURCE: USGS Topographic Series (Sunnymead, CA).

Survey Area
Survey Buffer

0 2,000

Feet

1.ae

Packet Pg. 1362

A
tt

ac
h

m
en

t:
 D

B
E

S
P

 R
ep

o
rt

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Ironwood Village Project - Alternative Off-site Waterline Area
Figure 3

Survey Area
SOURCE: Google Maps, 2015 (Aerial).
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Appendix A - Avian Compendium 

* non-native 
 

Ironwood Village Project - Alternative Off-site Waterline Area A-1 ESA PCR 
Burrowing Owl Focused Survey July 2016 

 

 

BIRDS 

Scientific Name Common Name  

Cathartidae New World Vultures 

 Cathartes aura turkey vulture 

Falconidae Falcons 

 Falco sparverius American kestrel 

Charadriidae Plovers 

 
 

Charadrius vociferus killdeer 

Columbidae Pigeons and Doves 

 Zenaida macroura mourning dove 

Cuculidae Cuckoos and Roadrunners 

 
 

Geococcyx californianus greater roadrunner 

Trochilidae Hummingbirds 

 Calypte anna Anna's hummingbird 

Tyrannidae Tyrant Flycatchers 

 Myiarchus cinerascens ash-throated flycatcher 

 Sayornis nigricans black phoebe 

 
 

Sayornis saya Say's phoebe 

 
 

Tyrannus vociferans Cassin's kingbird 

Corvidae Jays and Crows 

 Corvus brachyrhynchos American crow 
 Corvus corax common raven 

Hirundinidae Swallows 

 
 

Stelgidopteryx serripennis northern rough-winged swallow 

Aegithalidae Bushtits 

 
 

Psaltriparus minimus bushtit 

Troglodytidae Wrens 

 
 

Salpinctes obsoletus rock wren 

Mimidae Thrashers 

 Mimus polyglottos northern mockingbird 

Ptilogonatidae Silky-flycatchers 

 
 

Phainopepla nitens phainopepla 

Parulidae Wood Warblers  

 Setophaga coronata yellow-rumped warbler 
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Appendix A - Faunal Compendium 

* non-native 
 

Ironwood Village Project - Alternative Off-site Waterline Area A-2 ESA PCR 
Burrowing Owl Focused Survey July 2016 

 

BIRDS 

Scientific Name Common Name  

Emberizidae Emberizine Sparrows and Allies 

 Melozone crissalis California towhee 
 Pipilo maculatus spotted towhee 

Icteridae Blackbirds 

 Icterus bullockii Bullock's oriole 
 Icterus cucullatus hooded oriole 
 Sturnella neglecta western meadowlark 

Fringillidae Finches 

 
 

Haemorhous mexicanus house finch 
 Spinus psaltria lesser goldfinch 
 Spinus tristis American goldfinch 

Passeridae Old World Sparrows 

* 
 

Passer domesticus house sparrow 
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EXECUTIVE SUMMARY 

The City of Moreno Valley has not adopted its own thresholds of significance for GHG 
emissions. As such, a screening threshold of 3,000 MTCO2e per year for residential land uses is 
applied herein, which is a widely accepted screening threshold accepted by numerous 
jurisdictions in the South Coast Air Basin and is based on the South Coast Air Quality 
Management District (SCAQMD) staff’s interim GHG screening threshold for stationary source 
emissions for non-industrial projects, as described in the SCAQMD’s Interim CEQA GHG 
Significance Threshold for Stationary Sources, Rules and Plans (“SCAQMD Interim GHG 
Threshold”).    

The Project will result in approximately 2,905.71 MTCO2e per year; the proposed project would 
not exceed the SCAQMD threshold of 3,000 MTCO2e per year. Thus, project-related emissions 
would not have a significant direct or indirect impact on GHG and climate change. 
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1 INTRODUCTION 

This report presents the results of the greenhouse gas analysis (GHGA) prepared by Urban 
Crossroads, Inc., for the proposed Ironwood Residential (TTM No. 37001) (referred to as 
“Project”), which is located north of Ironwood Avenue, east of Nason Street, and west of Oliver 
Street in the City of Moreno Valley as shown on Exhibit 1-A. 

The purpose of this GHGA is to evaluate Project-related construction and operational emissions 
and determine the level of greenhouse gas (GHG) impacts as a result of constructing and 
operating the proposed Project.  

1.1 PROJECT OVERVIEW 

The Project is proposed to consist of 181 single family, detached residential dwelling units as 
shown on Exhibit 1-B.  For the purposes of this GHGA, it is assumed that the Project will be 
constructed and at full occupancy by 2020. 
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EXHIBIT 1-A:  LOCATION MAP 
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2 CLIMATE CHANGE SETTING 

2.1 INTRODUCTION TO GLOBAL CLIMATE CHANGE 

Global Climate Change (GCC) is defined as the change in average meteorological conditions on 
the earth with respect to temperature, precipitation, and storms.  GCC is currently one of the 
most controversial environmental issues in the United States, and much debate exists within 
the scientific community about whether or not GCC is occurring naturally or as a result of 
human activity.  Some data suggests that GCC has occurred in the past over the course of 
thousands or millions of years.  These historical changes to the Earth’s climate have occurred 
naturally without human influence, as in the case of an ice age.  However, many scientists 
believe that the climate shift taking place since the industrial revolution (1900) is occurring at a 
quicker rate and magnitude than in the past. Scientific evidence suggests that GCC is the result 
of increased concentrations of greenhouse gases in the earth’s atmosphere, including carbon 
dioxide, methane, nitrous oxide, and fluorinated gases.  Many scientists believe that this 
increased rate of climate change is the result of greenhouse gases resulting from human activity 
and industrialization over the past 200 years. 

An individual project like the proposed Project evaluated in this GHGA cannot generate enough 
greenhouse gas emissions to effect a discernible change in global climate.  However, the 
proposed Project may participate in the potential for GCC by its incremental contribution of 
greenhouse gasses combined with the cumulative increase of all other sources of greenhouse 
gases, which when taken together constitute potential influences on GCC.  Because these 
changes may have serious environmental consequences, Section 3.0 will evaluate the potential 
for the proposed Project to have a significant effect upon the environment as a result of its 
potential contribution to the greenhouse effect. 

2.2 GREENHOUSE GAS EMISSIONS INVENTORIES 

Global 

Worldwide anthropogenic (man-made) GHG emissions are tracked by the Intergovernmental 
Panel on Climate Change for industrialized nations (referred to as Annex I) and developing 
nations (referred to as Non-Annex I). Man-made GHG emissions data for Annex I nations are 
available through 2012. For the Year 2011 the sum of these emissions totaled approximately 
28,865,994 Gg CO2e1 (1) (2). The GHG emissions in more recent years may differ from the 
inventories presented in Table 2-1; however, the data is representative of currently available 
inventory data. 

  

                                                           
1  The global emissions are the sum of Annex I and non-Annex I countries, without counting Land-Use, Land-Use Change and Forestry (LULUCF). 

For countries without 2005 data, the UNFCCC data for the most recent year were used. United Nations Framework Convention on Climate 
Change, “Annex I Parties – GHG total without LULUCF,”  
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United States 

As noted in Table 2-1, the United States, as a single country, was the number two producer of 
GHG emissions in 2012. The primary greenhouse gas emitted by human activities in the United 
States was CO2, representing approximately 83 percent of total greenhouse gas emissions (3). 
Carbon dioxide from fossil fuel combustion, the largest source of US greenhouse gas emissions, 
accounted for approximately 78 percent of the GHG emissions. 

TABLE 2-1: TOP GHG PRODUCER COUNTRIES AND THE EUROPEAN  UNION2 

Emitting Countries GHG Emissions (Gg CO2e) 
China 10,975,500 

United States 6,665,700 
European Union (27 member countries) 4,544,224 

Russian Federation 2,322,220 
India 3,013,770 
Japan 1,344,580 
Total 28,865,994 

State of California 

CARB compiles GHG inventories for the State of California. Based upon the 2008 GHG inventory 
data (i.e., the latest year for which data are available) for the 2000-2008 greenhouse gas 
emissions inventory, California emitted 474 MMTCO2e including emissions resulting from 
imported electrical power in 2008 (4). Based on the CARB inventory data and GHG inventories 
compiled by the World Resources Institute (5), California’s total statewide GHG emissions rank 
second in the United States (Texas is number one) with emissions of 417 MMTCO2e excluding 
emissions related to imported power. 

2.3 GLOBAL CLIMATE CHANGE DEFINED 

Global Climate Change (GCC) refers to the change in average meteorological conditions on the 
earth with respect to temperature, wind patterns, precipitation and storms. Global 
temperatures are regulated by naturally occurring atmospheric gases such as water vapor, CO2 
(Carbon Dioxide), N2O (Nitrous Oxide), CH4 (Methane), hydrofluorocarbons, perfluorocarbons 
and sulfur hexafluoride. These particular gases are important due to their residence time 
(duration they stay) in the atmosphere, which ranges from 10 years to more than 100 years. 
These gases allow solar radiation into the Earth’s atmosphere, but prevent radioactive heat 
from escaping, thus warming the Earth’s atmosphere. GCC can occur naturally as it has in the 
past with the previous ice ages. According to the California Air Resources Board (CARB), the 
climate change since the industrial revolution differs from previous climate changes in both 
rate and magnitude (6). 

                                                           
2 Used http://unfccc.int data for Annex I countries.  Consulted the CAIT Climate Data Explorer http://www.eia.gov site to reference 
Non-Annex I countries such as China and India.  
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Gases that trap heat in the atmosphere are often referred to as greenhouse gases. Greenhouse 
gases are released into the atmosphere by both natural and anthropogenic (human) activity. 
Without the natural greenhouse gas effect, the Earth’s average temperature would be 
approximately 61° Fahrenheit (F) cooler than it is currently. The cumulative accumulation of 
these gases in the earth’s atmosphere is considered to be the cause for the observed increase 
in the earth’s temperature.  

Although California’s rate of growth of greenhouse gas emissions is slowing, the state is still a 
substantial contributor to the U.S. emissions inventory total.  In 2004, California is estimated to 
have produced 492 million gross metric tons of carbon dioxide equivalent (CO2e) greenhouse 
gas emissions.  Despite a population increase of 16 percent between 1990 and 2004, California 
has significantly slowed the rate of growth of greenhouse gas emissions due to the 
implementation of energy efficiency programs as well as adoption of strict emission controls 
(5). 

2.4 GREENHOUSE GASES 

For the purposes of this analysis, emissions of carbon dioxide, methane, and nitrous oxide were 
evaluated (see Table 3-4 later in this report) because these gasses are the primary contributors 
to GCC from development projects.  Although other substances such as fluorinated gases also 
contribute to GCC, sources of fluorinated gases are not well-defined and no accepted emissions 
factors or methodology exist to accurately calculate these gases.  

Greenhouse gases have varying global warming potential (GWP) values; GWP values represent 
the potential of a gas to trap heat in the atmosphere.  Carbon dioxide is utilized as the 
reference gas for GWP, and thus has a GWP of 1. 

The atmospheric lifetime and GWP of selected greenhouse gases are summarized at Table 2-2. 
As shown in the table below, GWP range from 1 for carbon dioxide to 23,900 for sulfur 
hexafluoride. 
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TABLE 2-2: GLOBAL WARMING POTENTIAL AND ATMOSPHERIC LIFETIME OF SELECT GHGS 

Gas Atmospheric Lifetime (years) Global Warming Potential (100 year 
time horizon) 

Carbon Dioxide 50-200 1 

Methane 12 ± 3 25 

Nitrous Oxide 120 298 

HFC-23 264 11,700 

HFC-134a 14.6 1,300 

HFC-152a 1.5 140 

PFC: Tetrafluoromethane (CH4) 50,000 6,500 

PFC: Hexafluoroethane (C2F6)  10,000 9,200 

Sulfur Hexafluoride (SF6) 3,200 23,900 

Source: Environmental Protection Agency (EPA) 2013  

(URL: http://www.epa.gov/ghgreporting/documents/pdf/2013/documents/2013-data-elements.pdf) 

Water Vapor:  Water vapor (H20) is the most abundant, important, and variable greenhouse 
gas in the atmosphere.  Water vapor is not considered a pollutant; in the atmosphere it 
maintains a climate necessary for life.  Changes in its concentration are primarily considered to 
be a result of climate feedbacks related to the warming of the atmosphere rather than a direct 
result of industrialization.  A climate feedback is an indirect, or secondary, change, either 
positive or negative, that occurs within the climate system in response to a forcing mechanism.  
The feedback loop in which water is involved is critically important to projecting future climate 
change. 

As the temperature of the atmosphere rises, more water is evaporated from ground storage 
(rivers, oceans, reservoirs, soil).  Because the air is warmer, the relative humidity can be higher 
(in essence, the air is able to ‘hold’ more water when it is warmer), leading to more water vapor 
in the atmosphere.  As a GHG, the higher concentration of water vapor is then able to absorb 
more thermal indirect energy radiated from the Earth, thus further warming the atmosphere.  
The warmer atmosphere can then hold more water vapor and so on and so on.  This is referred 
to as a “positive feedback loop.”  The extent to which this positive feedback loop will continue 
is unknown as there are also dynamics that hold the positive feedback loop in check.  As an 
example, when water vapor increases in the atmosphere, more of it will eventually also 
condense into clouds, which are more able to reflect incoming solar radiation (thus allowing 
less energy to reach the Earth’s surface and heat it up). 

There are no human health effects from water vapor itself; however, when some pollutants 
come in contact with water vapor, they can dissolve and the water vapor can then act as a 
pollutant-carrying agent.  The main source of water vapor is evaporation from the oceans 
(approximately 85 percent).  Other sources include: evaporation from other water bodies, 
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sublimation (change from solid to gas) from sea ice and snow, and transpiration from plant 
leaves. 

Carbon Dioxide:  Carbon dioxide (CO2) is an odorless and colorless GHG.  Outdoor levels of 
carbon dioxide are not high enough to result in negative health effects.  Carbon dioxide is 
emitted from natural and manmade sources.  Natural sources include:  the decomposition of 
dead organic matter; respiration of bacteria, plants, animals and fungus; evaporation from 
oceans; and volcanic outgassing.  Anthropogenic sources include:  the burning of coal, oil, 
natural gas, and wood.  Carbon dioxide is naturally removed from the air by photosynthesis, 
dissolution into ocean water, transfer to soils and ice caps, and chemical weathering of 
carbonate rocks (7). 

Since the industrial revolution began in the mid-1700s, the sort of human activity that increases 
GHG emissions has increased dramatically in scale and distribution.  Data from the past 50 
years suggests a corollary increase in levels and concentrations.  As an example, prior to the 
industrial revolution, CO2 concentrations were fairly stable at 280 parts per million (ppm).  
Today, they are around 370 ppm, an increase of more than 30 percent.  Left unchecked, the 
concentration of carbon dioxide in the atmosphere is projected to increase to a minimum of 
540 ppm by 2100 as a direct result of anthropogenic sources (8). 

Methane:  Methane (CH4) is an extremely effective absorber of radiation, though its 
atmospheric concentration is less than carbon dioxide and its lifetime in the atmosphere is brief 
(10-12 years), compared to other GHGs.  No health effects are known to occur from exposure 
to methane. 

Methane has both natural and anthropogenic sources.  It is released as part of the biological 
processes in low oxygen environments, such as in swamplands or in rice production (at the 
roots of the plants).  Over the last 50 years, human activities such as growing rice, raising cattle, 
using natural gas, and mining coal have added to the atmospheric concentration of methane.  
Other anthropocentric sources include fossil-fuel combustion and biomass burning.  

Nitrous Oxide:  Nitrous oxide (N2O), also known as laughing gas, is a colorless greenhouse gas.  
Nitrous oxide can cause dizziness, euphoria, and sometimes slight hallucinations.  In small 
doses, it is considered harmless.  However, in some cases, heavy and extended use can cause 
Olney’s Lesions (brain damage) (9). 

Concentrations of nitrous oxide also began to rise at the beginning of the industrial revolution.  
In 1998, the global concentration was 314 parts per billion (ppb).  Nitrous oxide is produced by 
microbial processes in soil and water, including those reactions which occur in fertilizer 
containing nitrogen.  In addition to agricultural sources, some industrial processes (fossil fuel-
fired power plants, nylon production, nitric acid production, and vehicle emissions) also 
contribute to its atmospheric load.  It is used as an aerosol spray propellant, i.e., in whipped 
cream bottles.  It is also used in potato chip bags to keep chips fresh.  It is used in rocket 
engines and in race cars.  Nitrous oxide can be transported into the stratosphere, be deposited 
on the Earth’s surface, and be converted to other compounds by chemical reaction 
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Chlorofluorocarbons: Chlorofluorocarbons (CFCs) are gases formed synthetically by replacing all 
hydrogen atoms in methane or ethane (C2H6) with chlorine and/or fluorine atoms.  CFCs are 
nontoxic, nonflammable, insoluble and chemically unreactive in the troposphere (the level of 
air at the Earth’s surface).  CFCs are no longer being used; therefore, it is not likely that health 
effects would be experienced.  Nonetheless, in confined indoor locations, working with CFC-113 
or other CFCs is thought to result in death by cardiac arrhythmia (heart frequency too high or 
too low) or asphyxiation. 

CFCs have no natural source, but were first synthesized in 1928.  They were used for 
refrigerants, aerosol propellants and cleaning solvents.  Due to the discovery that they are able 
to destroy stratospheric ozone, a global effort to halt their production was undertaken and was 
extremely successful, so much so that levels of the major CFCs are now remaining steady or 
declining.  However, their long atmospheric lifetimes mean that some of the CFCs will remain in 
the atmosphere for over 100 years. 

Hydrofluorocarbons: Hydrofluorocarbons (HFCs) are synthetic, man-made chemicals that are 
used as a substitute for CFCs.  Out of all the greenhouse gases, they are one of three groups 
with the highest global warming potential.  The HFCs with the largest measured atmospheric 
abundances are (in order), HFC-23 (CHF3), HFC-134a (CF3CH2F), and HFC-152a (CH3CHF2).  
Prior to 1990, the only significant emissions were of HFC-23.  HFC-134a emissions are increasing 
due to its use as a refrigerant.  The U.S. EPA estimates that concentrations of HFC-23 and HFC-
134a are now about 10 parts per trillion (ppt) each; and that concentrations of HFC-152a are 
about 1 ppt (10). No health effects are known to result from exposure to HFCs, which are 
manmade for applications such as automobile air conditioners and refrigerants. 

Perfluorocarbons: Perfluorocarbons (PFCs) have stable molecular structures and do not break 
down through chemical processes in the lower atmosphere.  High-energy ultraviolet rays, which 
occur about 60 kilometers above Earth’s surface, are able to destroy the compounds.  Because 
of this, PFCs have very long lifetimes, between 10,000 and 50,000 years.  Two common PFCs are 
tetrafluoromethane (CF4) and hexafluoroethane (C2F6).  The U.S. EPA estimates that 
concentrations of CF4 in the atmosphere are over 70 ppt. 

No health effects are known to result from exposure to PFCs.  The two main sources of PFCs are 
primary aluminum production and semiconductor manufacture. 

Sulfur Hexafluoride: Sulfur hexafluoride (SF6) is an inorganic, odorless, colorless, nontoxic, 
nonflammable gas.  It also has the highest GWP of any gas evaluated (23,900).  The U.S. EPA 
indicates that concentrations in the 1990s were about 4 ppt.  In high concentrations in confined 
areas, the gas presents the hazard of suffocation because it displaces the oxygen needed for 
breathing. 

Sulfur hexafluoride is used for insulation in electric power transmission and distribution 
equipment, in the magnesium industry, in semiconductor manufacturing, and as a tracer gas for 
leak detection. 
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2.5 EFFECTS OF CLIMATE CHANGE IN CALIFORNIA 

Public Health 

Higher temperatures may increase the frequency, duration, and intensity of conditions 
conducive to air pollution formation.  For example, days with weather conducive to ozone 
formation could increase from 25 to 35 percent under the lower warming range to 75 to 85 
percent under the medium warming range.  In addition, if global background ozone levels 
increase as predicted in some scenarios, it may become impossible to meet local air quality 
standards. Air quality could be further compromised by increases in wildfires, which emit fine 
particulate matter that can travel long distances, depending on wind conditions. The Climate 
Scenarios report indicates that large wildfires could become up to 55 percent more frequent if 
GHG emissions are not significantly reduced.  

In addition, under the higher warming range scenario, there could be up to 100 more days per 
year with temperatures above 90oF in Los Angeles and 95oF in Sacramento by 2100. This is a 
large increase over historical patterns and approximately twice the increase projected if 
temperatures remain within or below the lower warming range. Rising temperatures could 
increase the risk of death from dehydration, heat stroke/exhaustion, heart attack, stroke, and 
respiratory distress caused by extreme heat. 

Water Resources 

A vast network of man-made reservoirs and aqueducts captures and transports water 
throughout the state from northern California rivers and the Colorado River. The current 
distribution system relies on Sierra Nevada snowpack to supply water during the dry spring and 
summer months. Rising temperatures, potentially compounded by decreases in precipitation, 
could severely reduce spring snowpack, increasing the risk of summer water shortages. 

If temperatures continue to increase, more precipitation could fall as rain instead of snow, and 
the snow that does fall could melt earlier, reducing the Sierra Nevada spring snowpack by as 
much as 70 to 90 percent. Under the lower warming range scenario, snowpack losses could be 
only half as large as those possible if temperatures were to rise to the higher warming range. 
How much snowpack could be lost depends in part on future precipitation patterns, the 
projections for which remain uncertain. However, even under the wetter climate projections, 
the loss of snowpack could pose challenges to water managers and hamper hydropower 
generation.  It could also adversely affect winter tourism. Under the lower warming range, the 
ski season at lower elevations could be reduced by as much as a month.  If temperatures reach 
the higher warming range and precipitation declines, there might be many years with 
insufficient snow for skiing and snowboarding. 

The State’s water supplies are also at risk from rising sea levels. An influx of saltwater could 
degrade California’s estuaries, wetlands, and groundwater aquifers. Saltwater intrusion caused 
by rising sea levels is a major threat to the quality and reliability of water within the southern 
edge of the Sacramento/San Joaquin River Delta – a major fresh water supply.  

 

1.af

Packet Pg. 1386

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential (TTM No. 37001) Greenhouse Gas Analysis 
 

09387-03 GHG Report 
14 

Agriculture 

Increased temperatures could cause widespread changes to the agriculture industry reducing 
the quantity and quality of agricultural products statewide. First, California farmers could 
possibly lose as much as 25 percent of the water supply they need. Although higher CO2 levels 
can stimulate plant production and increase plant water-use efficiency, California’s farmers 
could face greater water demand for crops and a less reliable water supply as temperatures 
rise. Crop growth and development could change, as could the intensity and frequency of pest 
and disease outbreaks. Rising temperatures could aggravate O3 pollution, which makes plants 
more susceptible to disease and pests and interferes with plant growth.  

Plant growth tends to be slow at low temperatures, increasing with rising temperatures up to a 
threshold. However, faster growth can result in less-than-optimal development for many crops, 
so rising temperatures could worsen the quantity and quality of yield for a number of 
California’s agricultural products. Products likely to be most affected include wine grapes, fruits 
and nuts. 

In addition, continued global climate change could shift the ranges of existing invasive plants 
and weeds and alter competition patterns with native plants. Range expansion could occur in 
many species while range contractions may be less likely in rapidly evolving species with 
significant populations already established. Should range contractions occur, new or different 
weed species could fill the emerging gaps. Continued global climate change could alter the 
abundance and types of many pests, lengthen pests’ breeding season, and increase pathogen 
growth rates.  

Forests and Landscapes 

Global climate change has the potential to intensify the current threat to forests and 
landscapes by increasing the risk of wildfire and altering the distribution and character of 
natural vegetation. If temperatures rise into the medium warming range, the risk of large 
wildfires in California could increase by as much as 55 percent, which is almost twice the 
increase expected if temperatures stay in the lower warming range. However, since wildfire risk 
is determined by a combination of factors, including precipitation, winds, temperature, and 
landscape and vegetation conditions, future risks will not be uniform throughout the state. In 
contrast, wildfires in northern California could increase by up to 90 percent due to decreased 
precipitation.  

Moreover, continued global climate change has the potential to alter natural ecosystems and 
biological diversity within the state. For example, alpine and subalpine ecosystems could 
decline by as much as 60 to 80 percent by the end of the century as a result of increasing 
temperatures. The productivity of the state’s forests has the potential to decrease as a result of 
global climate change. 

Rising Sea Levels 

Rising sea levels, more intense coastal storms, and warmer water temperatures could 
increasingly threaten the state’s coastal regions. Under the higher warming range scenario, sea 
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level is anticipated to rise 22 to 35 inches by 2100. Elevations of this magnitude would inundate 
low-lying coastal areas with salt water, accelerate coastal erosion, threaten vital levees and 
inland water systems, and disrupt wetlands and natural habitats. Under the lower warming 
range scenario, sea level could rise 12-14 inches. 

2.6 HUMAN HEALTH EFFECTS 

The potential health effects related directly to the emissions of carbon dioxide, methane, and 
nitrous oxide as they relate to development projects such as the proposed Project are still being 
debated in the scientific community.  Their cumulative effects to global climate change have 
the potential to cause adverse effects to human health.  Increases in Earth’s ambient 
temperatures would result in more intense heat waves, causing more heat-related deaths.  
Scientists also purport that higher ambient temperatures would increase disease survival rates 
and result in more widespread disease.  Climate change will likely cause shifts in weather 
patterns, potentially resulting in devastating droughts and food shortages in some areas (11). 
Exhibit 2-A presents the potential impacts of global warming. 

Water Vapor:  There are no known direct health effects related to water vapor at this time. It 
should be noted however that when some pollutants react with water vapor, the reaction 
forms a transport mechanism for some of these pollutants to enter the human body through 
water vapor.  

Carbon Dioxide:  According to the National Institute for Occupational Safety and Health (NIOSH) 
high concentrations of carbon dioxide can result in health effects such as: headaches, dizziness, 
restlessness, difficulty breathing, sweating, increased heart rate, increased cardiac output, 
increased blood pressure, coma, asphyxia, and/or convulsions. It should be noted that current 
concentrations of carbon dioxide in the earth’s atmosphere are estimated to be approximately 
370 parts per million (ppm), the actual reference exposure level (level at which adverse health 
effects typically occur) is at exposure levels of 5,000 ppm averaged over 10 hours in a 40-hour 
workweek and short-term reference exposure levels of 30,000 ppm averaged over a 15 minute 
period (12).   

Specific health effects associated with directly emitted GHG emissions are as follows: 

Methane:  Methane is extremely reactive with oxidizers, halogens, and other halogen-
containing compounds. Methane is also an asphyxiant and may displace oxygen in an enclosed 
space (13).  

Nitrous Oxide:  Nitrous Oxide is often referred to as laughing gas; it is a colorless greenhouse 
gas. The health effects associated with exposure to elevated concentrations of nitrous oxide 
include dizziness, euphoria, slight hallucinations, and in extreme cases of elevated 
concentrations nitrous oxide can also cause brain damage (13). 

Fluorinated Gases: High concentrations of fluorinated gases can also result in adverse health 
effects such as asphyxiation, dizziness, headache, cardiovascular disease, cardiac disorders, and 
in extreme cases, increased mortality (12). 
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Aerosols:  The health effects of aerosols are similar to that of other fine particulate matter. 
Thus aerosols can cause elevated respiratory and cardiovascular diseases as well as increased 
mortality (14). 

EXHIBIT 2-A: SUMMARY OF PROJECTED GLOBAL WARMING IMPACT 

  

2.7 REGULATORY SETTING 

International Regulation and the Kyoto Protocol: 

In 1988, the United Nations established the Intergovernmental Panel on Climate Change to 
evaluate the impacts of global warming and to develop strategies that nations could implement 
to curtail global climate change.  In 1992, the United States joined other countries around the 
world in signing the United Nations’ Framework Convention on Climate Change (UNFCCC) 
agreement with the goal of controlling greenhouse gas emissions. As a result, the Climate 
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Change Action Plan was developed to address the reduction of GHGs in the United States. The 
Plan currently consists of more than 50 voluntary programs for member nations to adopt. 

The Kyoto protocol is a treaty made under the UNFCCC and was the first international 
agreement to regulate GHG emissions. Some have estimated that if the commitments outlined 
in the Kyoto protocol are met, global GHG emissions could be reduced an estimated five 
percent from 1990 levels during the first commitment period of 2008-2012. Notably, while the 
United States is a signatory to the Kyoto protocol, Congress has not ratified the Protocol and 
the United States is not bound by the Protocol’s commitments. In December 2009, 
international leaders from 192 nations met in Copenhagen to address the future of 
international climate change commitments post-Kyoto. 

Federal Regulation and the Clean Air Act: 

Coinciding 2009 meeting in Copenhagen, on December 7, 2009, the U.S. Environmental 
Protection Agency (EPA) issued an Endangerment Finding under Section 202(a) of the Clean Air 
Act, opening the door to federal regulation of GHGs. The Endangerment Finding notes that 
GHGs threaten public health and welfare and are subject to regulation under the Clean Air Act.  
To date, the EPA has not promulgated regulations on GHG emissions, but it has already begun 
to develop them.   

Previously the EPA had not regulated GHGs under the Clean Air Act (15) because it asserted 
that the Act did not authorize it to issue mandatory regulations to address global climate 
change and that such regulation would be unwise without an unequivocally established causal 
link between GHGs and the increase in global surface air temperatures.  In Massachusetts v. 
Environmental Protection Agency et al. (127 S. Ct. 1438 (2007), however, the U.S. Supreme 
Court held that GHGs are pollutants under the Clean Air Act and directed the EPA to decide 
whether the gases endangered public health or welfare.   The EPA had also not moved 
aggressively to regulate GHGs because it expected Congress to make progress on GHG 
legislation, primarily from the standpoint of a cap-and-trade system.  However, proposals 
circulated in both the House of Representative and Senate have been controversial and it may 
be some time before the U.S. Congress adopts major climate change legislation.  The EPA’s 
Endangerment Finding paves the way for federal regulation of GHGs with or without Congress. 

Although global climate change did not become an international concern until the 1980s, 
efforts to reduce energy consumption began in California in response to the oil crisis in the 
1970s, resulting in the unintended reduction of greenhouse gas emissions.  In order to manage 
the state’s energy needs and promote energy efficiency, AB 1575 created the California Energy 
Commission (CEC) in 1975.   

Title 24 Energy Standards: 

The California Energy Commission (CEC) first adopted Energy Efficiency Standards for 
Residential and Nonresidential Buildings (16) in 1978 in response to a legislative mandate to 
reduce energy consumption in the state. Although not originally intended to reduce GHG 
emissions, increased energy efficiency, and reduced consumption of electricity, natural gas, and 
other fuels would result in fewer GHG emissions from residential and nonresidential buildings 
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subject to the standard. The standards are updated periodically to allow for the consideration 
and inclusion of new energy efficiency technologies and methods. The Energy Commission's 
most recent standard, 2013 Building Energy Efficiency Standard, is 25 percent more efficient 
than previous standards for residential construction and 30 percent better for nonresidential 
construction. The Standards, which took effect on January 1, 2014, offer builders better 
windows, insulation, lighting, ventilation systems and other features that reduce energy 
consumption in homes and businesses. Some improved measures in the Standards include: 

Residential: 

• Solar-ready roofs to allow homeowners to add solar photovoltaic panels at a future date 

• More efficient windows to allow increased sunlight, while decreasing heat gain 

• Insulated hot water pipes, to save water and energy and reduce the time it takes to deliver hot 
water 

• Whole house fans to cool homes and attics with evening air reducing the need for air 
conditioning load 

• Air conditioner installation verification to insure efficient operation 

Nonresidential: 

• High performance windows, sensors and controls that allow buildings to use "daylighting" 

• Efficient process equipment in supermarkets, computer data centers, commercial kitchens, 
laboratories, and parking garages 

• Advanced lighting controls to synchronize light levels with daylight and building occupancy, and 
provide demand response capability 

• Solar-ready roofs to allow businesses to add solar photovoltaic panels at a future date 

• Cool roof technologies 

CALGreen 

Part 11 of the Title 24 Building Standards Code is referred to as the California Green Building 
Standards Code (CALGreen Code) (17). The purpose of the CALGreen Code is to “improve public 
health, safety and general welfare by enhancing the design and construction of buildings 
through the use of building concepts having a positive environmental impact and encouraging 
sustainable construction practices in the following categories: (1) Planning and design; (2) 
Energy efficiency; (3) Water efficiency and conservation; (4) Material conservation and resource 
efficiency; and (5) Environmental air quality.” The CALGreen Code is not intended to substitute 
or be identified as meeting the certification requirements of any green building program that is 
not established and adopted by the California Building Standards Commission (CBSC). The CBSC 
has released the 2010 California Green Building Standards Code on its Web site. Unless 
otherwise noted in the regulation, all newly constructed buildings in California are subject of 
the requirements of the CALGreen Code. 

CALGreen contains both mandatory and voluntary measures, for Non-Residential land uses 
there are 39 mandatory measures including, but not limited to: exterior light pollution 

1.af

Packet Pg. 1391

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential (TTM No. 37001) Greenhouse Gas Analysis 
 

09387-03 GHG Report 
19 

reduction, wastewater reduction by 20%, and commissioning of projects over 10,000 sf. There 
are two tiers of voluntary measures for Non-Residential land uses for a total of 36 additional 
elective measures. 

The 2013 CALGreen includes additions and amendments to the water efficiency standards for 
non residential buildings in order to comply with the reduced flow rate table. The 2013 
CALGreen has also been rewritten to clarify and definitively identify the requirements and 
applicability for residential and nonresidential buildings. 

California Assembly Bill No. 1493 (AB 1493): 

AB 1493 requires CARB to develop and adopt the nation’s first greenhouse gas emission 
standards for automobiles. The Legislature declared in AB 1493 that global warming was a 
matter of increasing concern for public health and environment in California (18). Further, the 
legislature stated that technological solutions to reduce greenhouse gas emissions would 
stimulate the California economy and provide jobs. 

To meet the requirements of AB 1493, ARB approved amendments to the California Code of 
Regulations (CCR) adding GHG emission standards to California’s existing motor vehicle 
emission standards in 2004. Amendments to CCR Title 13 Sections 1900 (CCR 13 1900) and 1961 
(CCR 13 1961) and adoption of Section 1961.1 (CCR 13 1961.1) require automobile 
manufacturers to meet fleet average GHG emission limits for all passenger cars, light-duty 
trucks within various weight criteria, and medium-duty passenger vehicle weight classes 
beginning with the 2009 model year. Emission limits are further reduced each model year 
through 2016. 

In December 2004 a group of car dealerships, automobile manufacturers, and trade groups 
representing automobile manufacturers filed suit against ARB to prevent enforcement of CCR 
13 1900 and CCR 13 1961 as amended by AB 1493 and CCR 13 1961.1 (Central Valley Chrysler-
Jeep et al. v. Catherine E. Witherspoon, in her official capacity as Executive Director of the 
California Air Resources Board, et al.). The suit, heard in the U.S. District Court for the Eastern 
District of California, contended that California’s implementation of regulations that in effect 
regulate vehicle fuel economy violates various federal laws, regulations, and policies. In January 
2007, the judge hearing the case accepted a request from the State Attorney General’s office 
that the trial be postponed until a decision is reached by the U.S. Supreme Court on a separate 
case addressing GHGs. In the Supreme Court Case, Massachusetts vs. EPA, the primary issue in 
question is whether the federal CAA provides authority for USEPA to regulate CO2 emissions. In 
April 2007, the U.S. Supreme Court ruled in Massachusetts’ favor, holding that GHGs are air 
pollutants under the CAA. On December 11, 2007, the judge in the Central Valley Chrysler-Jeep 
case rejected each plaintiff’s arguments and ruled in California’s favor. On December 19, 2007, 
the USEPA denied California’s waiver request. California filed a petition with the Ninth Circuit 
Court of Appeals challenging USEPA’s denial on January 2, 2008.  

The Obama administration subsequently directed the USEPA to re-examine their decision. On 
May 19, 2009, challenging parties, automakers, the State of California, and the federal 
government reached an agreement on a series of actions that would resolve these current and 

1.af

Packet Pg. 1392

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential (TTM No. 37001) Greenhouse Gas Analysis 
 

09387-03 GHG Report 
20 

potential future disputes over the standards through model year 2016. In summary, the USEPA 
and the U.S. Department of Transportation agreed to adopt a federal program to reduce GHGs 
and improve fuel economy, respectively, from passenger vehicles in order to achieve equivalent 
or greater greenhouse gas benefits as the AB 1493 regulations for the 2012–2016 model years. 
Manufacturers agreed to ultimately drop current and forego similar future legal challenges, 
including challenging a waiver grant, which occurred on June 30, 2009. The State of California 
committed to (1) revise its standards to allow manufacturers to demonstrate compliance with 
the fleet-average GHG emission standard by “pooling” California and specified State vehicle 
sales; (2) revise its standards for 2012–2016 model year vehicles so that compliance with 
USEPA-adopted GHG standards would also comply with California’s standards; and (3) revise its 
standards, as necessary, to allow manufacturers to use emissions data from the federal CAFE 
program to demonstrate compliance with the AB 1493 regulations (CARB 2009, 
http://www.arb.ca.gov/regact/2009/ghgpv09/ghgpvisor.pdf) both of these programs are aimed 
at light-duty auto and light-duty trucks. 

Executive Order S-3-05: 

Executive Order S-3-05, which was signed by Governor Schwarzenegger in 2005, proclaims that 
California is vulnerable to the impacts of climate change (19). It declares that increased 
temperatures could reduce the Sierra’s snowpack, further exacerbate California’s air quality 
problems, and potentially cause a rise in sea levels. To combat those concerns, the Executive 
Order established total greenhouse gas emission targets. Specifically, emissions are to be 
reduced to the 1990 level by 2020, and to 80% below the 1990 level by 2050. The Executive 
Order directed the Secretary of the California Environmental Protection Agency (CalEPA) to 
coordinate a multi-agency effort to reduce greenhouse gas emissions to the target levels. The 
Secretary also is required to submit biannual reports to the Governor and state Legislature 
describing: (1) progress made toward reaching the emission targets; (2) impacts of global 
warming on California’s resources; and (3) mitigation and adaptation plans to combat these 
impacts. To comply with the Executive Order, the Secretary of the CalEPA created a Climate 
Action Team (CAT) made up of members from various state agencies and commission. CAT 
released its first report in March 2006. The report proposed to achieve the targets by building 
on voluntary actions of California businesses, local government and community actions, as well 
as through state incentive and regulatory programs. 

California Assembly Bill 32 (AB 32): 

In September 2006, Governor Arnold Schwarzenegger signed AB 32, the California Climate 
Solutions Act of 2006. AB 32 requires that statewide GHG emissions be reduced to 1990 levels 
by the year 2020 (20). This reduction will be accomplished through an enforceable statewide 
cap on GHG emissions that will be phased in starting in 2012. To effectively implement the cap, 
AB 32 directs CARB to develop and implement regulations to reduce statewide GHG emissions 
from stationary sources. AB 32 specifies that regulations adopted in response to AB 1493 
should be used to address GHG emissions from vehicles. However, AB 32 also includes language 
stating that if the AB 1493 regulations cannot be implemented, then CARB should develop new 
regulations to control vehicle GHG emissions under the authorization of AB 32. 
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AB 32 requires that CARB adopt a quantified cap on GHG emissions representing 1990 
emissions levels and disclose how it arrives at the cap; institute a schedule to meet the 
emissions cap; and develop tracking, reporting, and enforcement mechanisms to ensure that 
the state achieves reductions in GHG emissions necessary to meet the cap. AB 32 also includes 
guidance to institute emissions reductions in an economically efficient manner and conditions 
to ensure that businesses and consumers are not unfairly affected by the reductions. 

In November 2007, CARB completed its estimates of 1990 GHG levels.  Net emission 1990 levels 
were estimated at 427 MMTs (emission sources by sector were: transportation – 35 percent; 
electricity generation – 26 percent; industrial – 24 percent; residential – 7 percent; agriculture – 
5 percent; and commercial – 3 percent).  Accordingly, 427 MMTs of CO2 equivalent was 
established as the emissions limit for 2020.  For comparison, CARB’s estimate for baseline GHG 
emissions was 473 MMT for 2000 and 532 MMT for 2010.  “Business as usual” conditions 
(without the 28.4 percent reduction to be implemented by CARB regulations) for 2020 were 
projected to be 596 MMTs.   

In December 2007, CARB approved a regulation for mandatory reporting and verification of 
GHG emissions for major sources.  This regulation covered major stationary sources such as 
cement plants, oil refineries, electric generating facilities/providers, and co-generation facilities, 
which comprise 94 percent of the point source CO2 emissions in the State. 

On December 11, 2008, CARB adopted a scoping plan to reduce GHG emissions to 1990 levels.  
The Scoping Plan’s recommendations for reducing GHG emissions to 1990 levels by 2020 
include emission reduction measures, including a cap-and-trade program linked to Western 
Climate Initiative partner jurisdictions, green building strategies, recycling and waste-related 
measures, as well as Voluntary Early Actions and Reductions. Implementation of individual 
measures must begin no later than January 1, 2012, so that the emissions reduction target can 
be fully achieved by 2020.   

Table 2-3 shows the proposed reductions from regulations and programs outlined in the 
Scoping Plan. While local government operations were not accounted for in achieving the 2020 
emissions reduction, local land use changes are estimated to result in a reduction of 5 MMTons 
of CO2e, which is approximately 3 percent of the 2020 GHG emissions reduction goal. In 
recognition of the critical role local governments will play in successful implementation of AB 
32, CARB is recommending GHG reduction goals of 15 percent of 2006 levels by 2020 to ensure 
that municipal and community-wide emissions match the state’s reduction target. According to 
the Measure Documentation Supplement to the Scoping Plan, local government actions and 
targets are anticipated to reduce vehicle miles by approximately 2 percent through land use 
planning, resulting in a potential GHG reduction of 2 MMTons tons of CO2e (or approximately 
1.2 percent of the GHG reduction target). 

Overall, CARB determined that achieving the 1990 emission level in 2020 would require a 
reduction in GHG emissions of approximately 28.5 percent in the absence of new laws and 
regulations (referred to as "Business-As-Usual" [BAU]). The Scoping Plan evaluates 
opportunities for sector-specific reductions, integrates all CARB and California Climate Action   
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TABLE 2-3: SCOPING PLAN GHG REDUCTION MEASURES TOWARDS 2020 TARGET 

Recommended Reduction Measures 

Reductions Counted Percentage of 
toward 

2020 Target of 
Statewide 

2020 
169 MMT CO2e Target 

Cap and Trade Program and Associated Measures  
California Light-Duty Vehicle GHG Standards  31.7  19%  
Energy Efficiency  26.3  16%  
Renewable Portfolio Standard (33 percent by 2020)  21.3  13%  
Low Carbon Fuel Standard  15  9%  
Regional Transportation-Related GHG Targets1  5  3%  
Vehicle Efficiency Measures  4.5  3%  
Goods Movement  3.7  2%  
Million Solar Roofs  2.1  1%  
Medium/Heavy Duty Vehicles  1.4  1%  
High Speed Rail  1.0  1%  
Industrial Measures  0.3  0%  
Additional Reduction Necessary to Achieve Cap  34.4  20%  
Total Cap and Trade Program Reductions  146.7  87%  
Uncapped Sources/Sectors Measures  
High Global Warming Potential Gas Measures  20.2  12%  
Sustainable Forests  5  3%  
Industrial Measures (for sources not covered under cap and 
trade program)  1.1  1%  

Recycling and Waste (landfill methane capture)  1  1%  
Total Uncapped Sources/Sectors Reductions  27.3  16%  
Total Reductions Counted toward 2020 Target  174  100%  
Other Recommended Measures – Not Counted toward 2020 Target  
State Government Operations  1.0 to 2.0  1%  
Local Government Operations  To Be Determined2  NA  
Green Buildings  26  15%  
Recycling and Waste  9  5%  
Water Sector Measures  4.8  3%  
Methane Capture at Large Dairies  1  1%  
Total Other Recommended Measures – Not Counted toward 
2020 Target  42.8  NA  

 
Source: CARB. 2008, MMTons CO2e: million metric tons of CO2e  
1Reductions represent an estimate of what may be achieved from local land use changes. It is not the SB 375 regional target.  
2According to the Measure Documentation Supplement to the Scoping Plan, local government actions and targets are anticipated to 
reduce vehicle miles by approximately 2 percent through land use planning, resulting in a potential GHG reduction of 2 million metric 
tons of CO2e (or approximately 1.2 percent of the GHG reduction target). However, these reductions were not included in the Scoping 
Plan reductions to achieve the 2020 Target 
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Team early actions and additional GHG reduction measures, identifies additional measures to 
be pursued as regulations, and outlines the role of the cap-and-trade program. 

In connection with its preparation of the August 2011 Final Supplement to the Scoping Plan’s 
Functional Equivalent Document, CARB released revised estimates of the 2020 emissions level 
projection in light of the economic recession and the availability of updated information from 
development of measure-specific regulations. Based on the new economic data, CARB 
determined the 2020 emissions level projection in the BAU condition would be reduced from 
596 metric tons of CO2 equivalent (MTCO2e) to 545 MTCO2e. (21) Under this scenario, 
achieving the 1990 emissions level in 2020 would require a reduction of GHG emissions of 118 
MTCO2e, or 21.7 percent (down from 28.5 percent), from the BAU condition. 

When the 2020 emissions level projection also was updated to account for implemented 
regulatory measures, including Pavley (vehicle model-years 2009 - 2016) and the renewable 
portfolio standard (12% - 20%), the 2020 projection in the BAU condition was reduced further 
to 507 MTCO2e. As a result, based on the updated economic and regulatory data, CARB 
determined that achieving the 1990 emissions level in 2020 would now only require a reduction 
of GHG emissions of 80 MTCO2e, or approximately 16 percent (down from 28.5 percent), from 
the BAU condition. (21) (22) 

On February 10, 2014, CARB released a Draft Proposed First Update of the Scoping Plan. The 
draft recalculates 1990 GHG emissions using new global warming potentials identified in the 
IPCC Fourth Assessment Report released in 2007. Using those GWPs, the 427 MTCO2e 1990 
emissions level and 2020 GHG emissions limit identified in the 2008 Scoping Plan would be 
slightly higher, at 431 MTCO2e. (23) Based on the revised 2020 emissions level projection 
identified in the 2011 Final Supplement and the updated 1990 emissions levels identified in the 
discussion draft of the First Update, achieving the 1990 emissions level in 2020 would require a 
reduction of 78 MTCO2e (down from 509 MTCO2e), or approximately 15.3 percent (down from 
28.5 percent), from the BAU condition. (21) (22) (23) 

Although CARB has released an update to the Scoping Plan and reduction targets from BAU, it is 
still appropriate to utilize the previous 28.5% reduction from BAU since the modeling tools 
available are not able to easily segregate the inclusion of the renewable portfolio standards, 
and Pavley requirements that are now included in the revised BAU scenario.  

California Senate Bill No. 1368 (SB 1368): 

In 2006, the State Legislature adopted Senate Bill 1368 ("SB 1368"), which was subsequently 
signed into law by the Governor (24).  SB 1368 directs the California Public Utilities Commission 
("CPUC") to adopt a greenhouse gas emission performance standard ("EPS") for the future 
power purchases of California utilities.  SB 1368 seeks to limit carbon emissions associated with 
electrical energy consumed in California by forbidding procurement arrangements for energy 
longer than five years from resources that exceed the emissions of a relatively clean, combined 
cycle natural gas power plant.  Due to the carbon content of its fuel source, a coal-fired plant 
cannot meet this standard because such plants emit roughly twice as much carbon as natural 
gas, combined cycle plants.   
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Accordingly, the new law will effectively prevent California's utilities from investing in, 
otherwise financially supporting, or purchasing power from new coal plants located in or out of 
the State.  Thus, SB 1368 will lead to dramatically lower greenhouse gas emissions associated 
with California energy demand, as SB 1368 will effectively prohibit California utilities from 
purchasing power from out of state producers that cannot satisfy the EPS standard required by 
SB 1368. 

Senate Bill 97 (SB 97): 

Pursuant to the direction of SB 97, OPR released preliminary draft CEQA Guideline amendments 
for greenhouse gas emissions on January 8, 2009, and submitted its final proposed guidelines to 
the Secretary for Natural Resources on April 13, 2009 (25).  The Natural Resources Agency 
adopted the Guideline amendments and they became effective on March 18, 2010.   

Of note, the new guidelines state that a lead agency shall have discretion to determine whether 
to use a quantitative model or methodology, or in the alternative, rely on a qualitative analysis 
or performance based standards. CEQA Guideline § 15064.4(a)“A lead agency shall have 
discretion to determine, in the context of a particular project, whether to: (1) Use a model or 
methodology to quantify greenhouse gas emissions resulting from a project, and which model 
or methodology to use . . .; or (2) Rely on a qualitative analysis or performance based 
standards.” 

Also amended were CEQA Guidelines Sections 15126.4 and 15130, which address mitigation 
measures and cumulative impacts respectively. Greenhouse gas mitigation measures are 
referenced in general terms, but no specific measures are championed. The revision to the 
cumulative impact discussion requirement (Section 15130) simply directs agencies to analyze 
greenhouse gas emissions in an EIR when a Project’s incremental contribution of emissions may 
be cumulatively considerable, however it does not answer the question of when emission are 
cumulatively considerable.  

Section 15183.5 permits programmatic greenhouse gas analysis and later project-specific 
tiering, as well as the preparation of Greenhouse Gas Reduction Plans. Compliance with such 
plans can support determination that a Project’s cumulative effect is not cumulatively 
considerable, according to proposed Section 15183.5(b). 

CEQA emphasizes that the effects of greenhouse gas emissions are cumulative, and should be 
analyzed in the context of CEQA's requirements for cumulative impacts analysis.  (See CEQA 
Guidelines Section 15130(f)). 

Section 15064.4(b) of the CEQA Guidelines provides direction for lead agencies for assessing the 
significance of impacts of greenhouse gas emissions: 

1. The extent to which the project may increase or reduce greenhouse gas emissions as 
compared to the existing environmental setting; 

2. Whether the project emissions exceed a threshold of significance that the lead agency 
determines applies to the project; or  

1.af

Packet Pg. 1397

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential (TTM No. 37001) Greenhouse Gas Analysis 
 

09387-03 GHG Report 
25 

3. The extent to which the project complies with regulations or requirements adopted to 
implement a statewide, regional, or local plan for the reduction or mitigation of 
greenhouse gas emissions. Such regulations or requirements must be adopted by the 
relevant public agency through a public review process and must include specific 
requirements that reduce or mitigate the project’s incremental contribution of 
greenhouse gas emissions. If there is substantial evidence that the possible effects of a 
particular project are still cumulatively considerable notwithstanding compliance with 
the adopted regulations or requirements, an EIR must be prepared for the project.  

The CEQA Guideline amendments do not identify a threshold of significance for greenhouse gas 
emissions, nor do they prescribe assessment methodologies or specific mitigation measures. 
Instead, they call for a “good-faith effort, based on available information, to describe, calculate 
or estimate the amount of greenhouse gas emissions resulting from a project.”  The 
amendments encourage lead agencies to consider many factors in performing a CEQA analysis 
and preserve lead agencies’ discretion to make their own determinations based upon 
substantial evidence.  The amendments also encourage public agencies to make use of 
programmatic mitigation plans and programs from which to tier when they perform individual 
project analyses. Specific GHG language incorporated in the Guidelines’ suggested 
Environmental Checklist (Guidelines Appendix G) is as follows: 

VII. GREENHOUSE GAS EMISSIONS 

Would the project: 

a) Generate greenhouse gas emissions, either directly or indirectly, that may have a significant 
impact on the environment? 

b) Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing the 
emissions of greenhouse gases? 

Executive Order S-01-07: 

On January 18, 2007 California Governor Arnold Schwarzenegger, through Executive Order S-
01-07, mandated a statewide goal to reduce the carbon intensity of California’s transportation 
fuel by at least ten percent by 2020 (26). The order also requires that a California specific Low 
Carbon Fuel Standard be established for transportation fuels.  

Executive Order B-30-15: 

On April 29, 2015 California Governor Jerry Brown, through Executive Order B-30-15 (“BEO”) 
states a new statewide policy goal to reduce GHG emissions 40 percent below their 1990 levels 
by 2030. It should be noted that the BEO was issued after the notice of preparation date for the 
Project of April 1, 2015.  

The BEO sets an ambitious new Statewide GHG emissions reduction target of 40% below 1990 
levels by 2030 as a “mid-term” benchmark needed to achieve the 80% below 1990 levels by 
2050. It should be noted however that this target has not been formally enacted by the 
Legislature or even CARB. As such, the BEO does not appear to constitute a new regulation or 
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requirement adopted to implement a statewide, regional or local plan for the reduction of GHG 
emissions within the context of CEQA.  

The Project reduces its GHG emissions to the maximum extent feasible as discussed in this 
document. At this time, no further analysis is necessary or required by CEQA as it pertains to 
Executive Order B-30-15.  

Senate Bills 1078 and 107 and Executive Order S-14-08: 

SB 1078 (Chapter 516, Statutes of 2002) requires retail sellers of electricity, including investor-
owned utilities and community choice aggregators, to provide at least 20% of their supply from 
renewable sources by 2017 (27). SB 107 (Chapter 464, Statutes of 2006) changed the target 
date to 2010 (26). In November 2008 Governor Schwarzenegger signed Executive Order S-14-
08, which expands the state's Renewable Energy Standard to 33% renewable power by 2020 
(28).  

Senate Bill 375: 

SB 375, signed in September 2008 (Chapter 728, Statutes of 2008), aligns regional 
transportation planning efforts, regional GHG reduction targets, and land use and housing 
allocation (29). SB 375 requires metropolitan planning organizations (MPOs) to adopt a 
sustainable communities strategy (SCS) or alternative planning strategy (APS) that will prescribe 
land use allocation in that MPO’s regional  transportation plan. ARB, in consultation with MPOs, 
will provide each affected region with reduction targets for GHGs emitted by passenger cars 
and light trucks in the region for the years 2020 and 2035. 

These reduction targets will be updated every 8 years but can be updated every 4 years if 
advancements in emissions technologies affect the reduction strategies to achieve the targets. 
ARB is also charged with reviewing each MPO’s SCS or APS for consistency with its assigned 
targets. If MPOs do not meet the GHG reduction targets, transportation projects will not be 
eligible for funding programmed after January 1, 2012. 

This law also extends the minimum time period for the regional housing needs allocation cycle 
from 5 years to 8 years for local governments located within an MPO that meets certain 
requirements. City or county land use policies (including general plans) are not required to be 
consistent with the regional transportation plan (and associated SCS or APS). However, new 
provisions of CEQA would incentivize (through streamlining and other provisions) qualified 
projects that are consistent with an approved SCS or APS, categorized as “transit priority 
projects.” 

The Southern California Association of Governments (SCAG) is required by law to update the 
Southern California Regional Transportation Plan (RTP) every four years.  The 2012 draft plan 
has been released, this draft plan differs from past plans because it includes development of a 
SCS.  The RTP/SCS incorporates land use and housing policies to meet the greenhouse gas 
emissions targets established by the California Air Resource Board (CARB) for 2020 (8% 
reduction) and 2035 (13% reduction). On April 4, 2012, the Regional Council of the Southern 
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California Association of Governments (SCAG) adopted the 2012-2035 Regional Transportation 
Plan/Sustainable Communities Strategy (RTP/SCS): Towards a Sustainable Future.  

CARB’s Preliminary Draft Staff Proposal for Interim Significance Thresholds: 

Separate from its Scoping Plan approved in December of 2008 (30), CARB issued a Staff 
Proposal in October 2008, as its first step toward developing recommended statewide interim 
thresholds of significance for GHGs that may be adopted by local agencies for their own use. 
CARB staff’s objective in this proposal is to develop a threshold of significance that will result in 
the vast majority (approximately 90 percent statewide) of GHG emissions from new industrial 
projects being subject to CEQA’s requirement to impose feasible mitigation. The proposal does 
not attempt to address every type of project that may be subject to CEQA, but instead focuses 
on common project types that, collectively, are responsible for substantial GHG emissions – 
specifically, industrial, residential, and commercial projects. CARB is developing these 
thresholds in these sectors to advance climate objectives, streamline project review, and 
encourage consistency and uniformity in the CEQA analysis of GHG emissions throughout the 
state. These draft thresholds are under revision in response to comments. There is currently no 
timetable for finalized thresholds at this time. 

As currently proposed by CARB, a quantitative threshold of 7,000 metric tons (MT) of CO2e per 
year for operational emissions (excluding transportation), and performance standards yet to be 
defined for construction and transportation emissions are under consideration. However, 
CARB’s proposal is not yet final, and thus cannot be applied to the Project.   

South Coast Air Quality Management District Recommendations for Significance Thresholds: 

In April 2008, the South Coast Air Quality Management District (SCAQMD), in order to provide 
guidance to local lead agencies on determining the significance of GHG emissions identified in 
CEQA documents, convened a “GHG CEQA Significance Threshold Working Group.” The goal of 
the working group is to develop and reach consensus on an acceptable CEQA significance 
threshold for GHG emissions that would be utilized on an interim basis until CARB (or some 
other state agency) develops statewide guidance on assessing the significance of GHG 
emissions under CEQA. 

Initially, SCAQMD staff presented the working group with a significance threshold that could be 
applied to various types of projects—residential; non-residential; industrial; etc (31). However, 
the threshold is still under development. In December 2008, staff presented the SCAQMD 
Governing Board with a significance threshold for stationary source projects where it is the lead 
agency. This threshold uses a tiered approach to determine a project’s significance, with 10,000 
metric tons of carbon dioxide equivalent (MTCO2e) as a screening numerical threshold for 
stationary sources. More importantly it should be noted that when setting the 10,000 MTCO2e 
threshold, the SCAQMD did not consider mobile sources (vehicular travel), rather the threshold 
is based mainly on stationary source generators such as boilers, refineries, power plants, etc. 
Therefore it would be misleading to apply a threshold that was developed without 
consideration for mobile sources to a Project where the majority of emissions are related to 
mobile sources. Thus there is no SCAQMD threshold that can be applied to this Project. 
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In September 2010 (32), the Working Group released additional revisions that consist of the 
following recommended tiered approach:  

• Tier 1 consists of evaluating whether or not the Project qualifies for applicable CEQA 
exemptions. 

• Tier 2 consists of determining whether or not a Project is consistent with a greenhouse gas 
reduction plan. If a Project is consistent with a greenhouse gas reduction plan, it would not have 
a significant impact.  

• Tier 3 consists of screening values at the discretion of the lead agency; however they should be 
consistent for all projects within its jurisdiction. Project-related construction emissions should 
be amortized over 30 years and should be added back the Project’s operational emissions. The 
following thresholds are proposed for consideration: 

o 3,000 MTCO2e per year for all land use types 
or 

o 3,500 MTCO2e per year for residential; 1,400 MTCO2e per year for commercial; or 3,000 
MTCO2e per year for mixed-use projects 

• Tier 4 has the following options: 
o Option 1: Reduce emissions from business as usual by a certain percentage (currently 

undefined) 
o Option 2: Early implementation of applicable AB 32 Scoping Plan measures 
o Option 3: A project-level efficiency target of 4.8 MTCO2e per service population as a 

2020 target and 3.0 MTCO2e per service population as a 2035 target. The recommended 
plan-level target for 2020 is 6.6 MTCO2e and the plan level target for 2035 is 4.1 
MTCO2e 

• Tier 5 involves mitigation offsets to achieve target significance thresholds 

The SCAQMD has also adopted Rules 2700, 2701, and 2702 that address GHG reductions. 
However, these rules address boilers and process heater, forestry, and manure management 
projects, none of which are required by the Project 

2.8 DISCUSSION ON ESTABLISHMENT OF SIGNIFICANCE THRESHOLDS 

The City of Moreno Valley has not adopted a threshold of significance for GHG emissions.  As 
such, a screening threshold of 3,000 MTCO2e per year for residential land uses is applied 
herein, which is a widely accepted screening threshold used by the County of Riverside  and 
numerous jurisdictions in the South Coast Air Basin and is based on the South Coast Air Quality 
Management District (SCAQMD) staff’s proposed GHG screening threshold for stationary source 
emissions for non-industrial projects, as described in the SCAQMD’s Interim CEQA GHG 
Significance Threshold for Stationary Sources, Rules and Plans (“SCAQMD Interim GHG 
Threshold”).   The SCAQMD Interim GHG Threshold identifies a screening threshold to 
determine whether additional analysis is required (33). As noted by the SCAQMD: 

“…the…screening level for stationary sources is based on an emission capture rate of 90 
percent for all new or modified projects...the policy objective of [SCAQMD’s] 
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recommended interim GHG significance threshold proposal is to achieve an emission 
capture rate of 90 percent of all new or modified stationary source projects. A GHG 
significance threshold based on a 90 percent emission capture rate may be more 
appropriate to address the long-term adverse impacts associated with global climate 
change because most projects will be required to implement GHG reduction measures. 
Further, a 90 percent emission capture rate sets the emission threshold low enough to 
capture a substantial fraction of future stationary source projects that will be 
constructed to accommodate future statewide population and economic growth, while 
setting the emission threshold high enough to exclude small projects that will in 
aggregate contribute a relatively small fraction of the cumulative statewide GHG 
emissions. This assertion is based on the fact that [SCAQMD] staff estimates that these 
GHG emissions would account for slightly less than one percent of future 2050 
statewide GHG emissions target (85 [MMTCO2e/yr]). In addition, these small projects 
may be subject to future applicable GHG control regulations that would further reduce 
their overall future contribution to the statewide GHG inventory. Finally, these small 
sources are already subject to [Best Available Control Technology] (BACT) for criteria 
pollutants and are more likely to be single-permit facilities, so they are more likely to 
have few opportunities readily available to reduce GHG emissions from other parts of 
their facility.” (33) 

Thus, and based on guidance from the SCAQMD, if a residential project would emit GHGs less 
than 3,000 MTCO2e per year, the project is not considered a substantial GHG emitter and the 
GHG impact is less than significant, requiring no additional analysis and no mitigation.  On the 
other hand, if a residential project would emit GHGs in excess of 3,000 MTCO2e per year, then 
the project could be considered a substantial GHG emitter, requiring additional analysis and 
potential mitigation.   

2.9 CITY OF MORENO VALLEY GENERAL PLAN MEASURES 

Although the City of Moreno Valley General Plan does not identify specific GHG or climate 
change policies or goal, a number of the measures identified in the General Plan’s Air Quality 
Element act to reduce or control criteria pollutant emissions and peripherally reduce GHG 
emissions. The proposed Project has been evaluated for consistency with the City’s General 
Plan Air Quality Element, as shown on Table 2-4. 

TABLE 2-4: CITY OF MORENO VALLEY GENERAL PLAN CONSISTENCY 

Objective 6.6: Promote land use patterns that reduce 
daily automotive trips and reduce trip distance for 
work, shopping, school, and recreation. 

Consistent. The Project site is developed 
approximately 0.50 miles north of a regional shopping 
center (Stoneridge Towne Centre) 

Objective 6.7: Reduce mobile and stationary source 
air pollutant emissions. 

Consistent. The Project site is located proximate to 
existing and proposed major roadways, acting to 
generally reduce vehicle trip lengths, thereby reducing 
mobile source emissions.  

Policy 6.7.5: Require grading activities to comply with 
South Coast Air Quality Management District’s Rule 
403 regarding the control of fugitive dust. 

Consistent. The Project will be required to implement 
fugitive dust control measures consistent with 
SCAQMD Rule 403. 
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Policy 6.7.6: Require building construction to comply 
with the energy conservation requirements of Title 24 
of the California Administrative Code [California Code 
of Regulations]. 

Consistent. Pursuant to City and State Building Code 
requirements, the Project will meet or surpass 
applicable CCR Title 24 energy conservation 
requirements.  

Source: City of Moreno Valley General Plan, Safety Element 

2.10  CITY OF MORENO VALLEY ENERGY EFFICIENCY AND CLIMATE ACTION STRATEGY 

The City of Moreno Valley released an Energy Efficiency and Climate Action Strategy (CAS) as well 
as a Greenhouse Gas Analysis for public review on May 8, 2012. The documents were approved on 
October 9, 2012. The CAS identifies ways that the City can reduce energy and water 
consumption and greenhouse gas emissions as an organization (its employees and the operation 
of its facilities) and outlines the actions that the City can encourage and community members 
can employ to reduce their own energy and water consumption and greenhouse gas emissions. 
The policies in the document are to reduce greenhouse gas emissions in 2010 by 15 percent by 
2020. The following consists of an analysis of project consistency with the policies in the CAS. 

• R2-T1: Land Use Based Trips and VMT Reduction Policies. Encourage the development of Transit 
Priority Projects along High Quality Transit Corridors identified in the SCAG Sustainable 
Communities Plan, to allow a reduction in vehicle miles traveled.  
Project consistency: Not applicable.  

• R2-T3: Employment-Based Trip Reductions. Require a Transportation Demand Management 
(TDM) program for new development to reduce automobile travel by encouraging ride-sharing, 
carpooling, and alternative modes of transportation.  
Project consistency: Not applicable.  

• R2-E1: New Construction Residential Energy Efficiency Requirements. Require energy efficient 
design for all new residential buildings to be 10 percent beyond the current Title 24 standards. 
(Reach Code) 
Project consistency: Consistent; the Project will comply with this measure if adopted by the City.  

• R2-E2: New Construction Residential Renewable Energy. Facilitate the use of renewable energy 
(such as solar (photovoltaic) panels or small wind turbines) for new residential developments. 
Alternative approach would be the purchase of renewable energy resources offsite. 

Project consistency: Consistent; the Project will comply with this measure if adopted by the city. 

• R2-E5: New Construction Commercial Energy Efficiency Requirements. Require energy efficient 
design for all new commercial buildings to be 10% beyond the current Title 24 standards. (Reach 
Code) 
Project consistency: Not applicable.  

• R3-E1: Energy Efficient Development, and Renewable Energy Deployment Facilitation and 
Streamlining. Updating of codes and zoning requirements and guidelines to further implement 
green building practices. This could include incentives for energy efficient projects. 

• Project consistency: Not applicable. 
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• R3-L2: Heat Island Plan. Develop measures that address “heat islands.” Potential measures 
include using strategically placed shade trees, using paving materials with a Solar Reflective Index 
of at least 29, an open grid pavement system, or covered parking. 
Project consistency: Consistent; the Project will comply with the City of Moreno Valley’s 
landscaping requirements. 

• R2-W1: Water Use Reduction Initiative. Consider adopting a per capita water use reduction goal, 
which mandates the reduction of water use of 20 percent per capita with requirements 
applicable to new development and with cooperative support of the water agencies. 
Project consistency: Consistent. California Green Building Standards Code, Chapter 5, Division 
5.3, Section 5.303.2 requires that indoor water use be reduced by 20 percent. The Project will be 
consistent with this measure. 

• R3-W1: Water Efficiency Training and Education. Work with EMWD and local water companies 
to implement a public information and education program that promotes water conservation. 
Project consistency: Not applicable. 

• R2-S1: City Diversion Program. For Solid Waste, consider a target of increasing the waste 
diverted from the landfill to a total of 75 percent by 2020. 
Project consistency: Consistent; the Project will comply with the City of Moreno Valley’s 
citywide goal of solid waste reduction. Additionally the Project will be compliant with the City of 
Moreno Valley’s Municipal Code 8.80.030 by implementing a Waste Management Plan. 

As shown above, Project Consistency with Moreno Valley Energy Efficiency and Climate Action 
Strategy, of this report, many of the measures are not applicable to the project. The project is 
consistent with the applicable measures in the Strategy. Therefore, the project is consistent 
with the CAS. 
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3 PROJECT GREENHOUSE GAS IMPACT 

3.1 INTRODUCTION 

The Project has been evaluated to determine if it will result in a significant greenhouse gas 
impact.  The significance of these potential impacts is described in the following section.  

3.2 PROJECT RELATED GREENHOUSE GAS EMISSIONS 

CEQA Guidelines 15064.4 (b) (1) states that a lead agency may use a model or methodology to 
quantify greenhouse gas emissions associated with a project (34).  

On October 2, 2013, the SCAQMD in conjunction with the California Air Pollution Control 
Officers Association (CAPCOA) released the latest version of the California Emissions Estimator 
Model™ (CalEEMod™) v2013.2.2. The purpose of this model is to more accurately calculate 
construction-source and operational-source criteria pollutant (NOx, VOC, PM10, PM2.5, SOx, and 
CO) and greenhouse gas (GHG) emissions from direct and indirect sources; and quantify 
applicable air quality and GHG reductions achieved from mitigation measures (35). Accordingly, 
the latest version of CalEEMod™ has been used for this Project to determine construction and 
operational air quality impacts. Output from the model runs for both construction and 
operational activity are provided in Appendix 3.1 

3.3 CONSTRUCTION AND OPERATIONAL LIFE-CYCLE ANALYSIS 

A full life-cycle analysis (LCA) for construction and operational activity is not included in this 
analysis due to the lack of consensus guidance on LCA methodology at this time. Life-cycle 
analysis (i.e., assessing economy-wide GHG emissions from the processes in manufacturing and 
transporting all raw materials used in the project development, infrastructure and on-going 
operations) depends on emission factors or econometric factors that are not well established 
for all processes. At this time a LCA would be extremely speculative and thus has not been 
prepared.  

3.4 CONSTRUCTION EMISSIONS 

Construction activities associated with the proposed Project will result in emissions of CO2 and 
CH4 from construction activities. 

The report Ironwood Residential Air Quality Impact Analysis, Urban Crossroads, Inc. (2015) 
contains detailed information regarding construction activity (36).  

For construction phase Project emissions, GHGs are quantified and amortized over the life of 
the Project. To amortize the emissions over the life of the Project, the SCAQMD recommends 
calculating the total greenhouse gas emissions for the construction activities, dividing it by the a 
30 year project life  then adding that number to the annual operational phase GHG emissions 
(37). As such, construction emissions were amortized over a 30 year period and added to the 
annual operational phase GHG emissions.  
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3.5 OPERATIONAL EMISSIONS 

Operational activities associated with the proposed Project will result in emissions of CO2, CH4, 
and N2O from the following primary sources: 

• Area Source Emissions 

• Energy Source Emissions 

• Mobile Source Emissions 

• Solid Waste 

• Water Supply, Treatment and Distribution 

3.5.1 AREA SOURCE EMISSIONS 

Hearths/Fireplaces 

GHG emissions would result from the combustion of wood or biomass and are considered 
biogenic emissions of CO2. The emissions associated with use of hearths/fireplaces were 
calculated based on assumptions provided in the CalEEMod model. The Project is required to 
comply with SCAQMD Rule 445, which prohibits the use of wood burning stoves and fireplaces 
in new development. In order to account for the requirements of this Rule, the unmitigated 
CalEEMod model estimates were adjusted to remove wood burning stoves and fireplaces. As 
the project is required to comply with SCAQMD Rule 445, the removal of wood burning stoves 
and fireplaces is not considered "mitigation" although it must be identified as such in CalEEMod 
in order to treat the case appropriately. 

Landscape Maintenance Equipment 

Landscape maintenance equipment would generate emissions from fuel combustion and 
evaporation of unburned fuel.  Equipment in this category would include lawnmowers, 
shedders/grinders, blowers, trimmers, chain saws, and hedge trimmers used to maintain the 
landscaping of the Project.  The emissions associated with landscape maintenance equipment 
were calculated based on assumptions provided in the CalEEMod model.   

3.5.2 ENERGY SOURCE EMISSIONS  

Combustion Emissions Associated with Natural Gas and Electricity 

GHGs are emitted from buildings as a result of activities for which electricity and natural gas are 
typically used as energy sources.  Combustion of any type of fuel emits CO2 and other GHGs 
directly into the atmosphere; these emissions are considered direct emissions associated with a 
building.  GHGs are also emitted during the generation of electricity from fossil fuels; these 
emissions are considered to be indirect emissions.  Unless otherwise noted, CalEEMod™ default 
parameters were used.   
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3.5.3 MOBILE SOURCE EMISSIONS 

Vehicles 

GHG emissions will also result from mobile sources associated with the Project. These mobile 
source emissions will result from the typical daily operation of motor vehicles by visitors, 
employees, and residents.  

Project mobile source emissions are dependent on both overall daily vehicle trip generation.  
Trip characteristics available from the report, Ironwood Residential Traffic Impact Analysis 
(Urban Crossroads) 2015 were utilized in this analysis (38). A vehicle fleet mix consistent with 
the Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol was used as shown in 
Table 3-1 (39). This fleet mix was utilized as it is more appropriate than the CalEEMod default 
fleet mix for residential land uses. 

TABLE 3-1: PROJECT FLEET MIX 

Vehicle Type Fleet Mix % 

Light Duty Autos 69 % 

Light Duty Trucks 19.4 % 

Medium Duty Trucks 6.4 % 

Heavy Duty Trucks 4.7 % 

Motorcycles 0.5 % 

3.5.4 SOLID WASTE 

Residential land uses will result in the generation and disposal of solid waste. A large 
percentage of this waste will be diverted from landfills by a variety of means, such as reducing 
the amount of waste generated, recycling, and/or composting. The remainder of the waste not 
diverted will be disposed of at a landfill. GHG emissions from landfills are associated with the 
anaerobic breakdown of material. GHG emissions associated with the disposal of solid waste 
associated with the proposed Project were calculated by the CalEEMod™ model using default 
parameters.  

3.5.5 WATER SUPPLY, TREATMENT AND DISTRIBUTION 

Indirect GHG emissions result from the production of electricity used to convey, treat and 
distribute water and wastewater. The amount of electricity required to convey, treat and 
distribute water depends on the volume of water as well as the sources of the water. Unless 
otherwise noted, CalEEMod™ default parameters were used.   

3.6 EMISSIONS SUMMARY 

The annual GHG emissions associated with the operation of the proposed Project are estimated 
to be 2,905.71 MTCO2e per year as summarized in Table 3-2. Direct and indirect operational 
emissions associated with the Project are compared with the SCAQMD threshold of significance 
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for residential use projects, which is 3,000 MTCO2e per year (33). As shown, the proposed 
Project would result in a less than significant impact with respect to GHG emissions. 

TABLE 3-2: TOTAL PROJECT GREENHOUSE GAS EMISSIONS (ANNUAL) 

Emission Source 
Emissions (metric tons per year) 

CO2 CH4 N2O Total CO2E 

Annual construction-related 
emissions amortized over 30 years 40.79 4.06E-03 -- 41.01 

Area 46.51 3.81E-03 8.00E-04 46.84 

Energy 589.38 2.00E-02 9.27E-03 592.75 

Mobile Sources 2,197.25 0.07 -- 2,063.59 

Waste 43.11 2.55 -- 96.62 

Water Usage 53.76 0.39 9.70E-03 64.9 

Total CO2E (All Sources) 2,905.71 

SCAQMD Threshold 3,000 

Significant? NO 
 
Source: CalEEMod™ model output, See Appendix 3.1 for detailed model outputs. 
Note: Totals obtained from CalEEMod™ and may not total 100% due to rounding. 
Table results include scientific notation. e is used to represent times ten raised to the power of (which would be written as x 10b") and is 
followed by the value of the exponent  
a Includes emissions of landscape maintenance equipment and architectural coatings emissions  
b Includes emissions of natural gas consumption 
c Includes emissions of vehicle emissions and fugitive dust related to vehicular travel  

  

1.af

Packet Pg. 1409

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential (TTM No. 37001) Greenhouse Gas Analysis 
 

09387-03 GHG Report 
37 

4 FINDINGS & CONCLUSIONS 

The City of Moreno Valley has not adopted its own thresholds of significance for GHG 
emissions. As such, a screening threshold of 3,000 MTCO2e per year for residential land uses is 
applied herein, which is a widely accepted screening threshold accepted by the County of 
Riverside and numerous jurisdictions in the South Coast Air Basin and is based on the South 
Coast Air Quality Management District (SCAQMD) staff’s proposed GHG screening threshold for 
stationary source emissions for non-industrial projects, as described in the SCAQMD’s Interim 
CEQA GHG Significance Threshold for Stationary Sources, Rules and Plans (“SCAQMD Interim 
GHG Threshold”).   The SCAQMD Interim GHG Threshold identifies a screening threshold to 
determine whether additional analysis is required.  (SCAQMD, 2008) 

The Project will result in approximately 2,905.71 MTCO2e per year; the proposed project would 
not exceed the SCAQMD threshold of 3,000 MTCO2e per year. Thus, project-related emissions 
would not have a significant direct or indirect impact on GHG and climate change. 

4.1 CONSTRUCTION AND OPERATIONAL-SOURCE MITIGATION MEASURES 

No significant impacts occur, as such no mitigation is required.  

 

 

  

1.af

Packet Pg. 1410

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential (TTM No. 37001) Greenhouse Gas Analysis 
 

09387-03 GHG Report 
38 

This page intentionally left blank  

1.af

Packet Pg. 1411

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential (TTM No. 37001) Greenhouse Gas Analysis 
 

09387-03 GHG Report 
39 

5 REFERENCES 
1. United Nations. Flexible GHG Data Queries. [Online] [Cited: September 17, 2014.] 

http://unfccc.int/ghg_data/ghg_data_unfccc/time_series_annex_i/items/3841.php. 

2. U.S. Energy Information Administration. [Online] http://www.eia.gov/. 
3. Environmental Protection Agency. Inventory of U.S. Greenhouse Gas Emissions and Sinks. [Online] April 

12, 2013. http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2013-Main-
Text.pdf. 

4. Air Resources Board. Greenhouse Gas Inventory Data - 2000 to 2011. [Online] [Cited: September 17, 
2014.] http://www.arb.ca.gov/cc/inventory/data/data.htm. 

5. World Resources Institute. Climate Analysis Indicator Tool (CAIT). [Online] [Cited: September 2014, 2014.] 
http://cait.wri.org. 

6. Air Resources Board. Reducing Climate Change Emissions From Motor Vehicles. [Online] [Cited: September 
17, 2014.] http://www.arb.ca.gov/cc/factsheets/ccfactsheet.pdf. 

7. The Carbon Cycle and Climate Change. Bennington, Bret J. 1, s.l. : Brooks/Cole. ISBN 1 3: 978-0-495-73855-
8. 

8. Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment 
Report. International Panel on Climate Change. 4, 2007. 

9. Occupational Safety and Health Guideline for Nitrous Oxide. U.S. Department of Labor.  

10. Environmental Protection Agency. Overview of Greenhouse Gases. [Online] [Cited: September 17, 2014.] 
http://www.epa.gov/highgwp/scientific.html. 

11. American Lung Association. Climate Change. [Online] 2013. [Cited: September 17, 2014.] 
http://www.lung.org/associations/states/california/advocacy/climate-change/. 

12. The National Institute for Occupational Safety and Health. [Online] [Cited: September 17, 2014.] 
http://www.cdc.gov/niosh/. 

13. Occupational Health and Safety Administration. [Online] [Cited: September 17, 2014.] 
https://www.osha.gov/. 

14. Hardin, Mary and Kahn, Ralph. Aerosols & Climate Change. Earth Observatory. [Online] 
http://earthobservatory.nasa.gov/Features/Aerosols/. 

15. Environmental Protection Agency. Air Pollution and the Clean Air Act. [Online] [Cited: September 17, 
2014.] http://www.epa.gov/air/caa/. 

16. Building Standards Commission. California Building Standards Code (Title 24, California Code of 
Regulations). [Online] [Cited: 17 2014, September.] http://www.bsc.ca.gov/codes.aspx. 

17. —. CALGreen. [Online] 2010. [Cited: September 17, 2014.] http://www.bsc.ca.gov/home/calgreen.aspx. 
18. Air Resources Board. Clean Car Standards - Pavley, Assembly Bill 1493. [Online] September 24, 2009. 

[Cited: September 17, 2014.] http://www.arb.ca.gov/cc/ccms/ccms.htm. 
19. Environmental Protection Agency. State and Local Climate and Energy Program. [Online] [Cited: 

September 17, 2014.] http://www.epa.gov/statelocalclimate/state/tracking/individual/ca.html. 
20. Air Resources Board. Assembly Bill 32: Global Warming Solutions Act. [Online] 2006. [Cited: September 

17, 2014.] http://www.arb.ca.gov/cc/ab32/ab32.htm. 
21. —. Status of Scoping Plan Recommended Measures. [Online] July 25, 2011. [Cited: September 23, 2014.] 

http://www.arb.ca.gov/cc/scopingplan/status_of_scoping_plan_measures.pdf. 

1.af

Packet Pg. 1412

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential (TTM No. 37001) Greenhouse Gas Analysis 
 

09387-03 GHG Report 
40 

22. —. Final Supplement to the AB 32 Scoping Plan Functional Equivalent Document. [Online] August 19, 
2011. [Cited: September 23, 2014.] 
http://www.arb.ca.gov/cc/scopingplan/document/final_supplement_to_sp_fed.pdf. 

23. —. Climate Change Scoping Plan First Update, Discussion Draft for Public Review and Comment. [Online] 
May 22, 2014. [Cited: September 23, 2014.] 
http://www.arb.ca.gov/cc/scopingplan/2013_update/first_update_climate_change_scoping_plan.pdf. 

24. California Energy Commission. SB 1368 Emission Performance Standards. [Online] September 29, 2006. 
[Cited: September 17, 2014.] http://www.energy.ca.gov/emission_standards/. 

25. State of California. Senate Bill No. 97. [Online] [Cited: September 17, 2014.] 
http://opr.ca.gov/docs/SB_97_bill_20070824_chaptered.pdf. 

26. —. California Climate Change Executive Orders. [Online] 
http://www.climatechange.ca.gov/state/executive_orders.html. 

27. —. Senate Bill No. 1078. [Online] 
http://www.energy.ca.gov/portfolio/documents/documents/SB1078.PDF. 

28. —. EXECUTIVE ORDER S-14-08. [Online] [Cited: September 17, 2014.] 
http://gov.ca.gov/news.php?id=11072. 

29. Air Resources Board. Sustainable Communities. [Online] 2008. [Cited: September 17, 2014.] 
http://www.arb.ca.gov/cc/sb375/sb375.htm. 

30. California Air Resources Board . Preliminary Draft Staff Proposal. [Online] October 24, 2008. [Cited: 
November 13, 2013.] 
http://www.arb.ca.gov/cc/localgov/ceqa/meetings/102708/prelimdraftproposal102408.pdf. 

31. South Coast Air Quality Management District. Greenhouse Gases (GHG) CEQA Significance Thresholds. 
[Online] [Cited: September 17, 2014.] http://www.aqmd.gov/home/regulations/ceqa/air-quality-
analysis-handbook/ghg-significance-thresholds. 

32. Greenhouse Gas CEQA Significance Threshold Stakeholder Working Group Meeting #15. South Coast Air 
Quality Management District. Diamond Bar : s.n., 2010. 

33. South Coast Air Quality Management District. Interim CEQA GHG Significance Threshold for Stationary 
Sources, Rules and Plans. [Online] http://www.aqmd.gov/docs/default-
source/ceqa/handbook/greenhouse-gases-(ghg)-ceqa-significance-thresholds/year-2008-2009/ghg-
meeting-8/ghg-meeting-8-minutes.pdf?sfvrsn=2. 

34. California Environmental Quality Act. Addressing Analysis and Mitigation of Greenhouse Gas . [Online] 
[Cited: Noveber 13, 2013.] http://ceres.ca.gov/ceqa/docs/Final_Statement_of_Reasons.pdf. 

35. South Coast Air Quality Management District. California Emissions Estimator Model. [Online] 2013. 
[Cited: September 17, 2014.] http://www.caleemod.com/. 

36. Urban Crossroads, Inc. Ironwood Residential Air Quality Impact Analysis. Irvine : s.n., 2015. 
37. South Coast Air Quality Management District. Greenhouse Gas CEQA Significance Threshold Stakeholder 

Working Group #13. [Powerpoint] Diamond Bar : s.n., 2009. 

38. Urban Crossroads, Inc. Ironwood Residential Traffic Impact Analysis. Irvine : s.n., 2015. 

39. California Department of Transportation. Transportation Project-Level Carbon Monoxed Protocol. 1997. 
UCD-ITS-RR-92-21. 

1.af

Packet Pg. 1413

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Ironwood Residential (TTM No. 37001) Greenhouse Gas Analysis 
 

09387-03 GHG Report 
41 

6 CERTIFICATION 

The contents of this greenhouse gas study report represent an accurate depiction of the 
greenhouse gas impacts associated with the proposed Ironwood Residential (TTM No. 37001).  
The information contained in this greenhouse gas report is based on the best available data at 
the time of preparation. If you have any questions, please contact me directly at (949) 660-1994 
ext. 217. 

 

Haseeb Qureshi 
Senior Associate 
URBAN CROSSROADS, INC. 
41 Corporate Park, Suite 300 
Irvine, CA  92606 
(949) 660-1994 x217 
hqureshi@urbanxroads.com  

 

EDUCATION 

Master of Science in Environmental Studies 
California State University, Fullerton • May, 2010 

Bachelor of Arts in Environmental Analysis and Design 
University of California, Irvine • June, 2006 
 

PROFESSIONAL AFFILIATIONS 
AEP – Association of Environmental Planners  
AWMA – Air and Waste Management Association 
ASTM – American Society for Testing and Materials 

 

PROFESSIONAL CERTIFICATIONS 
Planned Communities and Urban Infill – Urban Land Institute • June, 2011 
Indoor Air Quality and Industrial Hygiene – EMSL Analytical • April, 2008 
Principles of Ambient Air Monitoring – California Air Resources Board • August, 2007 
AB2588 Regulatory Standards – Trinity Consultants • November, 2006 
Air Dispersion Modeling – Lakes Environmental • June, 2006 
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Riverside-South Coast County, Annual

Ironwood Residential- Construction

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 181.00 Dwelling Unit 58.77 325,800.00 518

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.4 28

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2020Operational Year

CO2 Intensity 
(lb/MWhr)

466.91 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:56 AMPage 1 of 38
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Project Characteristics - CPUC GHG Calculator version 3c, worksheet tab "CO2 Allocations," cells AH/AQ 35-44.

Land Use - Project unit count is based on information provided by the applicant

Construction Phase - Based on consultation with the applicant

Off-road Equipment - 8 hour work days

Off-road Equipment - 8 hour work days

Off-road Equipment - Water truck added

Off-road Equipment - 

Grading - 

Vehicle Trips - Construction run only

Woodstoves - Construction run only

Energy Use - Construction run only

Construction Off-road Equipment Mitigation - 

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:56 AMPage 2 of 38
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Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 75.00 675.00

tblConstructionPhase NumDays 1,110.00 55.00

tblConstructionPhase NumDays 110.00 75.00

tblConstructionPhase NumDays 75.00 675.00

tblConstructionPhase PhaseEndDate 11/1/2022 7/2/2020

tblConstructionPhase PhaseStartDate 4/1/2020 12/1/2017

tblEnergyUse LightingElect 1,608.84 0.00

tblEnergyUse NT24E 5,089.81 0.00

tblEnergyUse NT24NG 5,950.14 0.00

tblEnergyUse T24E 980.99 0.00

tblEnergyUse T24NG 27,816.78 0.00

tblFireplaces NumberGas 153.85 0.00

tblFireplaces NumberNoFireplace 18.10 0.00

tblFireplaces NumberWood 9.05 0.00

tblOffRoadEquipment HorsePower 400.00 189.00

tblOffRoadEquipment LoadFactor 0.38 0.50

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblProjectCharacteristics CO2IntensityFactor 630.89 466.91

tblProjectCharacteristics OperationalYear 2014 2020

tblVehicleTrips ST_TR 10.08 0.00

tblVehicleTrips SU_TR 8.77 0.00

tblVehicleTrips WD_TR 9.57 0.00

tblWoodstoves NumberCatalytic 9.05 0.00

tblWoodstoves NumberNoncatalytic 9.05 0.00

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:56 AMPage 3 of 38
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2.0 Emissions Summary

2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2017 0.4882 4.6474 3.2785 4.9600e-
003

0.3664 0.2422 0.6086 0.1459 0.2240 0.3698 0.0000 448.7622 448.7622 0.1218 0.0000 451.3197

2018 0.7650 2.6036 2.3635 3.8800e-
003

0.0402 0.1489 0.1891 0.0107 0.1391 0.1498 0.0000 341.7137 341.7137 0.0883 0.0000 343.5683

2019 0.7343 2.2820 2.3315 3.8800e-
003

0.0402 0.1283 0.1684 0.0107 0.1198 0.1305 0.0000 336.2409 336.2409 0.0878 0.0000 338.0837

2020 0.3169 0.6008 0.6742 1.1500e-
003

0.0148 0.0339 0.0487 3.9300e-
003

0.0319 0.0359 0.0000 96.8754 96.8754 0.0228 0.0000 97.3537

Total 2.3044 10.1338 8.6476 0.0139 0.4615 0.5533 1.0148 0.1711 0.5149 0.6860 0.0000 1,223.592
1

1,223.592
1

0.3206 0.0000 1,230.325
4

Unmitigated Construction

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:56 AMPage 4 of 38
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2017 0.4882 4.6474 3.2785 4.9600e-
003

0.1680 0.2422 0.4102 0.0636 0.2240 0.2876 0.0000 448.7617 448.7617 0.1218 0.0000 451.3192

2018 0.7650 2.6036 2.3635 3.8800e-
003

0.0402 0.1489 0.1891 0.0107 0.1391 0.1498 0.0000 341.7133 341.7133 0.0883 0.0000 343.5680

2019 0.7343 2.2820 2.3315 3.8800e-
003

0.0402 0.1283 0.1684 0.0107 0.1198 0.1305 0.0000 336.2406 336.2406 0.0878 0.0000 338.0833

2020 0.3169 0.6008 0.6742 1.1500e-
003

0.0148 0.0339 0.0487 3.9300e-
003

0.0319 0.0359 0.0000 96.8753 96.8753 0.0228 0.0000 97.3536

Total 2.3044 10.1338 8.6476 0.0139 0.2631 0.5533 0.8164 0.0888 0.5149 0.6037 0.0000 1,223.590
8

1,223.590
8

0.3206 0.0000 1,230.324
0

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 42.99 0.00 19.55 48.08 0.00 11.99 0.00 0.00 0.00 0.00 0.00 0.00

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:56 AMPage 5 of 38

1.af

Packet Pg. 1422

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 1.3617 0.0217 1.8728 1.0000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 3.0490 3.0490 2.9700e-
003

0.0000 3.1115

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 43.1112 0.0000 43.1112 2.5478 0.0000 96.6150

Water 0.0000 0.0000 0.0000 0.0000 3.7413 50.0143 53.7556 0.3874 9.7200e-
003

64.9026

Total 1.3617 0.0217 1.8728 1.0000e-
004

0.0000 0.0103 0.0103 0.0000 0.0103 0.0103 46.8526 53.0633 99.9159 2.9382 9.7200e-
003

164.6291

Unmitigated Operational

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:56 AMPage 6 of 38
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 1.3617 0.0217 1.8728 1.0000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 3.0490 3.0490 2.9700e-
003

0.0000 3.1115

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 43.1112 0.0000 43.1112 2.5478 0.0000 96.6150

Water 0.0000 0.0000 0.0000 0.0000 3.7413 50.0143 53.7556 0.3873 9.7000e-
003

64.8966

Total 1.3617 0.0217 1.8728 1.0000e-
004

0.0000 0.0103 0.0103 0.0000 0.0103 0.0103 46.8526 53.0633 99.9159 2.9381 9.7000e-
003

164.6231

Mitigated Operational

3.0 Construction Detail

Construction Phase

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.21 0.00

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:56 AMPage 7 of 38
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grading Grading 3/1/2017 6/13/2017 5 75

2 Building Construction Building Construction 6/14/2017 8/29/2017 5 55

3 Paving Paving 8/30/2017 3/31/2020 5 675

4 Architectural Coating Architectural Coating 12/1/2017 7/2/2020 5 675

OffRoad Equipment

Residential Indoor: 659,745; Residential Outdoor: 219,915; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – 
sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 187.5

Acres of Paving: 0

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:56 AMPage 8 of 38
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3.1 Mitigation Measures Construction

Water Exposed Area

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Excavators 2 8.00 162 0.38

Grading Graders 1 8.00 174 0.41

Grading Off-Highway Trucks 1 8.00 189 0.50

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Scrapers 2 8.00 361 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 8.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 125 0.42

Paving Paving Equipment 2 8.00 130 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 8.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Grading 9 23.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 65.00 19.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.3253 0.0000 0.3253 0.1349 0.0000 0.1349 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2548 2.8827 1.8647 2.6200e-
003

0.1362 0.1362 0.1253 0.1253 0.0000 242.8320 242.8320 0.0744 0.0000 244.3945

Total 0.2548 2.8827 1.8647 2.6200e-
003

0.3253 0.1362 0.4614 0.1349 0.1253 0.2602 0.0000 242.8320 242.8320 0.0744 0.0000 244.3945

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.6400e-
003

3.8900e-
003

0.0391 1.1000e-
004

9.4800e-
003

6.0000e-
005

9.5400e-
003

2.5200e-
003

5.0000e-
005

2.5700e-
003

0.0000 7.7230 7.7230 3.4000e-
004

0.0000 7.7302

Total 2.6400e-
003

3.8900e-
003

0.0391 1.1000e-
004

9.4800e-
003

6.0000e-
005

9.5400e-
003

2.5200e-
003

5.0000e-
005

2.5700e-
003

0.0000 7.7230 7.7230 3.4000e-
004

0.0000 7.7302

Unmitigated Construction Off-Site
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3.2 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1269 0.0000 0.1269 0.0526 0.0000 0.0526 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2548 2.8827 1.8647 2.6200e-
003

0.1362 0.1362 0.1253 0.1253 0.0000 242.8317 242.8317 0.0744 0.0000 244.3942

Total 0.2548 2.8827 1.8647 2.6200e-
003

0.1269 0.1362 0.2630 0.0526 0.1253 0.1779 0.0000 242.8317 242.8317 0.0744 0.0000 244.3942

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.6400e-
003

3.8900e-
003

0.0391 1.1000e-
004

9.4800e-
003

6.0000e-
005

9.5400e-
003

2.5200e-
003

5.0000e-
005

2.5700e-
003

0.0000 7.7230 7.7230 3.4000e-
004

0.0000 7.7302

Total 2.6400e-
003

3.8900e-
003

0.0391 1.1000e-
004

9.4800e-
003

6.0000e-
005

9.5400e-
003

2.5200e-
003

5.0000e-
005

2.5700e-
003

0.0000 7.7230 7.7230 3.4000e-
004

0.0000 7.7302

Mitigated Construction Off-Site
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3.3 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0908 0.7840 0.5327 7.9000e-
004

0.0525 0.0525 0.0493 0.0493 0.0000 70.6343 70.6343 0.0177 0.0000 71.0054

Total 0.0908 0.7840 0.5327 7.9000e-
004

0.0525 0.0525 0.0493 0.0493 0.0000 70.6343 70.6343 0.0177 0.0000 71.0054

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 3.8600e-
003

0.0415 0.0506 1.1000e-
004

3.2400e-
003

7.7000e-
004

4.0100e-
003

9.3000e-
004

7.0000e-
004

1.6300e-
003

0.0000 9.8098 9.8098 6.0000e-
005

0.0000 9.8111

Worker 5.4800e-
003

8.0500e-
003

0.0810 2.2000e-
004

0.0197 1.2000e-
004

0.0198 5.2200e-
003

1.1000e-
004

5.3300e-
003

0.0000 16.0055 16.0055 7.1000e-
004

0.0000 16.0205

Total 9.3400e-
003

0.0496 0.1317 3.3000e-
004

0.0229 8.9000e-
004

0.0238 6.1500e-
003

8.1000e-
004

6.9600e-
003

0.0000 25.8153 25.8153 7.7000e-
004

0.0000 25.8316

Unmitigated Construction Off-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:56 AMPage 12 of 38

1.af

Packet Pg. 1429

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



3.3 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0908 0.7840 0.5327 7.9000e-
004

0.0525 0.0525 0.0493 0.0493 0.0000 70.6342 70.6342 0.0177 0.0000 71.0054

Total 0.0908 0.7840 0.5327 7.9000e-
004

0.0525 0.0525 0.0493 0.0493 0.0000 70.6342 70.6342 0.0177 0.0000 71.0054

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 3.8600e-
003

0.0415 0.0506 1.1000e-
004

3.2400e-
003

7.7000e-
004

4.0100e-
003

9.3000e-
004

7.0000e-
004

1.6300e-
003

0.0000 9.8098 9.8098 6.0000e-
005

0.0000 9.8111

Worker 5.4800e-
003

8.0500e-
003

0.0810 2.2000e-
004

0.0197 1.2000e-
004

0.0198 5.2200e-
003

1.1000e-
004

5.3300e-
003

0.0000 16.0055 16.0055 7.1000e-
004

0.0000 16.0205

Total 9.3400e-
003

0.0496 0.1317 3.3000e-
004

0.0229 8.9000e-
004

0.0238 6.1500e-
003

8.1000e-
004

6.9600e-
003

0.0000 25.8153 25.8153 7.7000e-
004

0.0000 25.8316

Mitigated Construction Off-Site
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3.4 Paving - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0839 0.8930 0.6480 9.8000e-
004

0.0501 0.0501 0.0461 0.0461 0.0000 91.0510 91.0510 0.0279 0.0000 91.6369

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0839 0.8930 0.6480 9.8000e-
004

0.0501 0.0501 0.0461 0.0461 0.0000 91.0510 91.0510 0.0279 0.0000 91.6369

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.0200e-
003

2.9700e-
003

0.0299 8.0000e-
005

7.2500e-
003

4.0000e-
005

7.3000e-
003

1.9300e-
003

4.0000e-
005

1.9700e-
003

0.0000 5.9097 5.9097 2.6000e-
004

0.0000 5.9153

Total 2.0200e-
003

2.9700e-
003

0.0299 8.0000e-
005

7.2500e-
003

4.0000e-
005

7.3000e-
003

1.9300e-
003

4.0000e-
005

1.9700e-
003

0.0000 5.9097 5.9097 2.6000e-
004

0.0000 5.9153

Unmitigated Construction Off-Site
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3.4 Paving - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0839 0.8930 0.6480 9.8000e-
004

0.0501 0.0501 0.0461 0.0461 0.0000 91.0509 91.0509 0.0279 0.0000 91.6368

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0839 0.8930 0.6480 9.8000e-
004

0.0501 0.0501 0.0461 0.0461 0.0000 91.0509 91.0509 0.0279 0.0000 91.6368

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.0200e-
003

2.9700e-
003

0.0299 8.0000e-
005

7.2500e-
003

4.0000e-
005

7.3000e-
003

1.9300e-
003

4.0000e-
005

1.9700e-
003

0.0000 5.9097 5.9097 2.6000e-
004

0.0000 5.9153

Total 2.0200e-
003

2.9700e-
003

0.0299 8.0000e-
005

7.2500e-
003

4.0000e-
005

7.3000e-
003

1.9300e-
003

4.0000e-
005

1.9700e-
003

0.0000 5.9097 5.9097 2.6000e-
004

0.0000 5.9153

Mitigated Construction Off-Site
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3.4 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2103 2.2397 1.8915 2.9100e-
003

0.1225 0.1225 0.1127 0.1127 0.0000 265.8121 265.8121 0.0828 0.0000 267.5499

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2103 2.2397 1.8915 2.9100e-
003

0.1225 0.1225 0.1127 0.1127 0.0000 265.8121 265.8121 0.0828 0.0000 267.5499

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.3800e-
003

7.9700e-
003

0.0800 2.4000e-
004

0.0215 1.3000e-
004

0.0217 5.7100e-
003

1.2000e-
004

5.8300e-
003

0.0000 16.8615 16.8615 7.2000e-
004

0.0000 16.8767

Total 5.3800e-
003

7.9700e-
003

0.0800 2.4000e-
004

0.0215 1.3000e-
004

0.0217 5.7100e-
003

1.2000e-
004

5.8300e-
003

0.0000 16.8615 16.8615 7.2000e-
004

0.0000 16.8767

Unmitigated Construction Off-Site
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3.4 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2103 2.2397 1.8915 2.9100e-
003

0.1225 0.1225 0.1127 0.1127 0.0000 265.8118 265.8118 0.0828 0.0000 267.5495

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2103 2.2397 1.8915 2.9100e-
003

0.1225 0.1225 0.1127 0.1127 0.0000 265.8118 265.8118 0.0828 0.0000 267.5495

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.3800e-
003

7.9700e-
003

0.0800 2.4000e-
004

0.0215 1.3000e-
004

0.0217 5.7100e-
003

1.2000e-
004

5.8300e-
003

0.0000 16.8615 16.8615 7.2000e-
004

0.0000 16.8767

Total 5.3800e-
003

7.9700e-
003

0.0800 2.4000e-
004

0.0215 1.3000e-
004

0.0217 5.7100e-
003

1.2000e-
004

5.8300e-
003

0.0000 16.8615 16.8615 7.2000e-
004

0.0000 16.8767

Mitigated Construction Off-Site
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3.4 Paving - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1861 1.9491 1.8747 2.9100e-
003

0.1056 0.1056 0.0972 0.0972 0.0000 261.5151 261.5151 0.0827 0.0000 263.2526

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1861 1.9491 1.8747 2.9100e-
003

0.1056 0.1056 0.0972 0.0972 0.0000 261.5151 261.5151 0.0827 0.0000 263.2526

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.9300e-
003

7.2700e-
003

0.0731 2.4000e-
004

0.0215 1.3000e-
004

0.0217 5.7100e-
003

1.2000e-
004

5.8300e-
003

0.0000 16.2318 16.2318 6.7000e-
004

0.0000 16.2459

Total 4.9300e-
003

7.2700e-
003

0.0731 2.4000e-
004

0.0215 1.3000e-
004

0.0217 5.7100e-
003

1.2000e-
004

5.8300e-
003

0.0000 16.2318 16.2318 6.7000e-
004

0.0000 16.2459

Unmitigated Construction Off-Site
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3.4 Paving - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1861 1.9491 1.8747 2.9100e-
003

0.1056 0.1056 0.0972 0.0972 0.0000 261.5147 261.5147 0.0827 0.0000 263.2523

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1861 1.9491 1.8747 2.9100e-
003

0.1056 0.1056 0.0972 0.0972 0.0000 261.5147 261.5147 0.0827 0.0000 263.2523

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.9300e-
003

7.2700e-
003

0.0731 2.4000e-
004

0.0215 1.3000e-
004

0.0217 5.7100e-
003

1.2000e-
004

5.8300e-
003

0.0000 16.2318 16.2318 6.7000e-
004

0.0000 16.2459

Total 4.9300e-
003

7.2700e-
003

0.0731 2.4000e-
004

0.0215 1.3000e-
004

0.0217 5.7100e-
003

1.2000e-
004

5.8300e-
003

0.0000 16.2318 16.2318 6.7000e-
004

0.0000 16.2459

Mitigated Construction Off-Site
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3.4 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0432 0.4480 0.4665 7.3000e-
004

0.0240 0.0240 0.0221 0.0221 0.0000 63.7067 63.7067 0.0206 0.0000 64.1394

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0432 0.4480 0.4665 7.3000e-
004

0.0240 0.0240 0.0221 0.0221 0.0000 63.7067 63.7067 0.0206 0.0000 64.1394

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.1400e-
003

1.6700e-
003

0.0169 6.0000e-
005

5.3600e-
003

3.0000e-
005

5.3900e-
003

1.4200e-
003

3.0000e-
005

1.4500e-
003

0.0000 3.8768 3.8768 1.6000e-
004

0.0000 3.8801

Total 1.1400e-
003

1.6700e-
003

0.0169 6.0000e-
005

5.3600e-
003

3.0000e-
005

5.3900e-
003

1.4200e-
003

3.0000e-
005

1.4500e-
003

0.0000 3.8768 3.8768 1.6000e-
004

0.0000 3.8801

Unmitigated Construction Off-Site
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3.4 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0432 0.4480 0.4665 7.3000e-
004

0.0240 0.0240 0.0221 0.0221 0.0000 63.7066 63.7066 0.0206 0.0000 64.1393

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0432 0.4480 0.4665 7.3000e-
004

0.0240 0.0240 0.0221 0.0221 0.0000 63.7066 63.7066 0.0206 0.0000 64.1393

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.1400e-
003

1.6700e-
003

0.0169 6.0000e-
005

5.3600e-
003

3.0000e-
005

5.3900e-
003

1.4200e-
003

3.0000e-
005

1.4500e-
003

0.0000 3.8768 3.8768 1.6000e-
004

0.0000 3.8801

Total 1.1400e-
003

1.6700e-
003

0.0169 6.0000e-
005

5.3600e-
003

3.0000e-
005

5.3900e-
003

1.4200e-
003

3.0000e-
005

1.4500e-
003

0.0000 3.8768 3.8768 1.6000e-
004

0.0000 3.8801

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0396 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.6500e-
003

0.0306 0.0262 4.0000e-
005

2.4300e-
003

2.4300e-
003

2.4300e-
003

2.4300e-
003

0.0000 3.5746 3.5746 3.8000e-
004

0.0000 3.5825

Total 0.0443 0.0306 0.0262 4.0000e-
005

2.4300e-
003

2.4300e-
003

2.4300e-
003

2.4300e-
003

0.0000 3.5746 3.5746 3.8000e-
004

0.0000 3.5825

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.2000e-
004

6.1000e-
004

6.1900e-
003

2.0000e-
005

1.5000e-
003

1.0000e-
005

1.5100e-
003

4.0000e-
004

1.0000e-
005

4.1000e-
004

0.0000 1.2222 1.2222 5.0000e-
005

0.0000 1.2234

Total 4.2000e-
004

6.1000e-
004

6.1900e-
003

2.0000e-
005

1.5000e-
003

1.0000e-
005

1.5100e-
003

4.0000e-
004

1.0000e-
005

4.1000e-
004

0.0000 1.2222 1.2222 5.0000e-
005

0.0000 1.2234

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0396 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.6500e-
003

0.0306 0.0262 4.0000e-
005

2.4300e-
003

2.4300e-
003

2.4300e-
003

2.4300e-
003

0.0000 3.5746 3.5746 3.8000e-
004

0.0000 3.5825

Total 0.0443 0.0306 0.0262 4.0000e-
005

2.4300e-
003

2.4300e-
003

2.4300e-
003

2.4300e-
003

0.0000 3.5746 3.5746 3.8000e-
004

0.0000 3.5825

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.2000e-
004

6.1000e-
004

6.1900e-
003

2.0000e-
005

1.5000e-
003

1.0000e-
005

1.5100e-
003

4.0000e-
004

1.0000e-
005

4.1000e-
004

0.0000 1.2222 1.2222 5.0000e-
005

0.0000 1.2234

Total 4.2000e-
004

6.1000e-
004

6.1900e-
003

2.0000e-
005

1.5000e-
003

1.0000e-
005

1.5100e-
003

4.0000e-
004

1.0000e-
005

4.1000e-
004

0.0000 1.2222 1.2222 5.0000e-
005

0.0000 1.2234

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.4927 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0520 0.3490 0.3226 5.2000e-
004

0.0262 0.0262 0.0262 0.0262 0.0000 44.4267 44.4267 4.2200e-
003

0.0000 44.5153

Total 0.5446 0.3490 0.3226 5.2000e-
004

0.0262 0.0262 0.0262 0.0262 0.0000 44.4267 44.4267 4.2200e-
003

0.0000 44.5153

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.6700e-
003

6.9000e-
003

0.0693 2.1000e-
004

0.0187 1.1000e-
004

0.0188 4.9500e-
003

1.1000e-
004

5.0600e-
003

0.0000 14.6133 14.6133 6.2000e-
004

0.0000 14.6265

Total 4.6700e-
003

6.9000e-
003

0.0693 2.1000e-
004

0.0187 1.1000e-
004

0.0188 4.9500e-
003

1.1000e-
004

5.0600e-
003

0.0000 14.6133 14.6133 6.2000e-
004

0.0000 14.6265

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.4927 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0520 0.3490 0.3226 5.2000e-
004

0.0262 0.0262 0.0262 0.0262 0.0000 44.4266 44.4266 4.2200e-
003

0.0000 44.5153

Total 0.5446 0.3490 0.3226 5.2000e-
004

0.0262 0.0262 0.0262 0.0262 0.0000 44.4266 44.4266 4.2200e-
003

0.0000 44.5153

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.6700e-
003

6.9000e-
003

0.0693 2.1000e-
004

0.0187 1.1000e-
004

0.0188 4.9500e-
003

1.1000e-
004

5.0600e-
003

0.0000 14.6133 14.6133 6.2000e-
004

0.0000 14.6265

Total 4.6700e-
003

6.9000e-
003

0.0693 2.1000e-
004

0.0187 1.1000e-
004

0.0188 4.9500e-
003

1.1000e-
004

5.0600e-
003

0.0000 14.6133 14.6133 6.2000e-
004

0.0000 14.6265

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.4927 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0464 0.3194 0.3204 5.2000e-
004

0.0224 0.0224 0.0224 0.0224 0.0000 44.4266 44.4266 3.7500e-
003

0.0000 44.5054

Total 0.5390 0.3194 0.3204 5.2000e-
004

0.0224 0.0224 0.0224 0.0224 0.0000 44.4266 44.4266 3.7500e-
003

0.0000 44.5054

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.2700e-
003

6.3000e-
003

0.0633 2.1000e-
004

0.0187 1.1000e-
004

0.0188 4.9500e-
003

1.0000e-
004

5.0600e-
003

0.0000 14.0675 14.0675 5.8000e-
004

0.0000 14.0798

Total 4.2700e-
003

6.3000e-
003

0.0633 2.1000e-
004

0.0187 1.1000e-
004

0.0188 4.9500e-
003

1.0000e-
004

5.0600e-
003

0.0000 14.0675 14.0675 5.8000e-
004

0.0000 14.0798

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.4927 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0464 0.3194 0.3204 5.2000e-
004

0.0224 0.0224 0.0224 0.0224 0.0000 44.4266 44.4266 3.7500e-
003

0.0000 44.5054

Total 0.5390 0.3194 0.3204 5.2000e-
004

0.0224 0.0224 0.0224 0.0224 0.0000 44.4266 44.4266 3.7500e-
003

0.0000 44.5054

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.2700e-
003

6.3000e-
003

0.0633 2.1000e-
004

0.0187 1.1000e-
004

0.0188 4.9500e-
003

1.0000e-
004

5.0600e-
003

0.0000 14.0675 14.0675 5.8000e-
004

0.0000 14.0798

Total 4.2700e-
003

6.3000e-
003

0.0633 2.1000e-
004

0.0187 1.1000e-
004

0.0188 4.9500e-
003

1.0000e-
004

5.0600e-
003

0.0000 14.0675 14.0675 5.8000e-
004

0.0000 14.0798

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.2492 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0213 0.1482 0.1612 2.6000e-
004

9.7600e-
003

9.7600e-
003

9.7600e-
003

9.7600e-
003

0.0000 22.4686 22.4686 1.7400e-
003

0.0000 22.5052

Total 0.2705 0.1482 0.1612 2.6000e-
004

9.7600e-
003

9.7600e-
003

9.7600e-
003

9.7600e-
003

0.0000 22.4686 22.4686 1.7400e-
003

0.0000 22.5052

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.0100e-
003

2.9400e-
003

0.0297 1.1000e-
004

9.4300e-
003

6.0000e-
005

9.4900e-
003

2.5000e-
003

5.0000e-
005

2.5600e-
003

0.0000 6.8232 6.8232 2.8000e-
004

0.0000 6.8291

Total 2.0100e-
003

2.9400e-
003

0.0297 1.1000e-
004

9.4300e-
003

6.0000e-
005

9.4900e-
003

2.5000e-
003

5.0000e-
005

2.5600e-
003

0.0000 6.8232 6.8232 2.8000e-
004

0.0000 6.8291

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.2492 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0213 0.1482 0.1612 2.6000e-
004

9.7600e-
003

9.7600e-
003

9.7600e-
003

9.7600e-
003

0.0000 22.4686 22.4686 1.7400e-
003

0.0000 22.5051

Total 0.2705 0.1482 0.1612 2.6000e-
004

9.7600e-
003

9.7600e-
003

9.7600e-
003

9.7600e-
003

0.0000 22.4686 22.4686 1.7400e-
003

0.0000 22.5051

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.0100e-
003

2.9400e-
003

0.0297 1.1000e-
004

9.4300e-
003

6.0000e-
005

9.4900e-
003

2.5000e-
003

5.0000e-
005

2.5600e-
003

0.0000 6.8232 6.8232 2.8000e-
004

0.0000 6.8291

Total 2.0100e-
003

2.9400e-
003

0.0297 1.1000e-
004

9.4300e-
003

6.0000e-
005

9.4900e-
003

2.5000e-
003

5.0000e-
005

2.5600e-
003

0.0000 6.8232 6.8232 2.8000e-
004

0.0000 6.8291

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.457065 0.068684 0.178597 0.172280 0.046891 0.007460 0.012475 0.043976 0.000902 0.001056 0.006515 0.000828 0.003272

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Single Family 
Housing

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Single Family 
Housing

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 1.3617 0.0217 1.8728 1.0000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 3.0490 3.0490 2.9700e-
003

0.0000 3.1115

Unmitigated 1.3617 0.0217 1.8728 1.0000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 3.0490 3.0490 2.9700e-
003

0.0000 3.1115

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.1274 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.1773 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0570 0.0217 1.8728 1.0000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 3.0490 3.0490 2.9700e-
003

0.0000 3.1115

Total 1.3617 0.0217 1.8728 1.0000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 3.0490 3.0490 2.9700e-
003

0.0000 3.1115

Unmitigated
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7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 53.7556 0.3873 9.7000e-
003

64.8966

Unmitigated 53.7556 0.3874 9.7200e-
003

64.9026

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Consumer 
Products

1.1773 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0570 0.0217 1.8728 1.0000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 3.0490 3.0490 2.9700e-
003

0.0000 3.1115

Architectural 
Coating

0.1274 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3617 0.0217 1.8728 1.0000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 3.0490 3.0490 2.9700e-
003

0.0000 3.1115

Mitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

11.7929 / 
7.43464

53.7556 0.3874 9.7200e-
003

64.9026

Total 53.7556 0.3874 9.7200e-
003

64.9026

Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

11.7929 / 
7.43464

53.7556 0.3873 9.7000e-
003

64.8966

Total 53.7556 0.3873 9.7000e-
003

64.8966

Mitigated

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 43.1112 2.5478 0.0000 96.6150

 Unmitigated 43.1112 2.5478 0.0000 96.6150

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

212.38 43.1112 2.5478 0.0000 96.6150

Total 43.1112 2.5478 0.0000 96.6150

Unmitigated

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 11:56 AMPage 37 of 38

1.af

Packet Pg. 1454

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



10.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

212.38 43.1112 2.5478 0.0000 96.6150

Total 43.1112 2.5478 0.0000 96.6150

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Riverside-South Coast County, Annual

Ironwood Residential- Operation

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 181.00 Dwelling Unit 58.77 325,800.00 518

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.4 28

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2020Operational Year

CO2 Intensity 
(lb/MWhr)

466.91 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Project Characteristics - CPUC GHG Calculator version 3c, worksheet tab "CO2 Allocations," cells AH/AQ 35-44.

Land Use - Project unit count is based on information provided by the applicant

Construction Phase - Operation run only

Off-road Equipment - 8 hour work days

Off-road Equipment - Operation run only

Grading - 

Vehicle Trips - Weekday TR based on the Ironwood Residential TIA. Weekend TR based on the ITE Trip Generation Manual (code 210)

Woodstoves - No wood stoves, all natural gas fireplaces

Energy Use - Title-24 Electricity Energy Intensity and Title-24 Natural Gas Energy Intensity were adjusted by 36.4% and 6.5% respectively, to reflect 2013 Title 
24 requirements. Source: Impact Analysis California's 2013 Building Energy Efficiency Standards (CEC 2013)

Construction Off-road Equipment Mitigation - 

Vechicle Emission Factors - Based on Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol

Vechicle Emission Factors - Based on Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol

Vechicle Emission Factors - Based on Caltrans ITS Transportation Project-Level Carbon Monoxide Protocol

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 110.00 1.00

tblEnergyUse T24E 980.99 623.91

tblEnergyUse T24NG 27,816.78 26,008.69

tblFireplaces NumberGas 153.85 181.00

tblFireplaces NumberNoFireplace 18.10 0.00

tblFireplaces NumberWood 9.05 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00

tblProjectCharacteristics CO2IntensityFactor 630.89 466.91

tblProjectCharacteristics OperationalYear 2014 2020
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tblVehicleEF HHD 0.04 0.05

tblVehicleEF HHD 0.04 0.05

tblVehicleEF HHD 0.04 0.05

tblVehicleEF LDA 0.46 0.69

tblVehicleEF LDA 0.46 0.69

tblVehicleEF LDA 0.46 0.69

tblVehicleEF LDT1 0.07 0.10

tblVehicleEF LDT1 0.07 0.10

tblVehicleEF LDT1 0.07 0.10

tblVehicleEF LDT2 0.18 0.10

tblVehicleEF LDT2 0.18 0.10

tblVehicleEF LDT2 0.18 0.10

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD2 7.4600e-003 0.00

tblVehicleEF LHD2 7.4600e-003 0.00

tblVehicleEF LHD2 7.4600e-003 0.00

tblVehicleEF MCY 6.5150e-003 5.0000e-003

tblVehicleEF MCY 6.5150e-003 5.0000e-003

tblVehicleEF MCY 6.5150e-003 5.0000e-003

tblVehicleEF MDV 0.17 0.00

tblVehicleEF MDV 0.17 0.00

tblVehicleEF MDV 0.17 0.00

tblVehicleEF MH 3.2720e-003 0.00

tblVehicleEF MH 3.2720e-003 0.00

tblVehicleEF MH 3.2720e-003 0.00

tblVehicleEF MHD 0.01 0.06
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2.0 Emissions Summary

tblVehicleEF MHD 0.01 0.06

tblVehicleEF MHD 0.01 0.06

tblVehicleEF OBUS 9.0200e-004 0.00

tblVehicleEF OBUS 9.0200e-004 0.00

tblVehicleEF OBUS 9.0200e-004 0.00

tblVehicleEF SBUS 8.2800e-004 0.00

tblVehicleEF SBUS 8.2800e-004 0.00

tblVehicleEF SBUS 8.2800e-004 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleTrips ST_TR 10.08 9.91

tblVehicleTrips SU_TR 8.77 8.62

tblVehicleTrips WD_TR 9.57 9.52

tblWoodstoves NumberCatalytic 9.05 0.00

tblWoodstoves NumberNoncatalytic 9.05 0.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 1.3661 0.0217 1.8730 1.0000e-
004

0.0133 0.0133 0.0133 0.0133 0.0000 46.5139 46.5139 3.8100e-
003

8.0000e-
004

46.8408

Energy 0.0312 0.2665 0.1134 1.7000e-
003

0.0216 0.0216 0.0216 0.0216 0.0000 589.3842 589.3842 0.0234 9.2700e-
003

592.7472

Mobile 0.7691 2.9039 9.0501 0.0296 2.2323 0.0640 2.2963 0.5989 0.0590 0.6579 0.0000 2,062.454
0

2,062.454
0

0.0539 0.0000 2,063.586
5

Waste 0.0000 0.0000 0.0000 0.0000 43.1112 0.0000 43.1112 2.5478 0.0000 96.6150

Water 0.0000 0.0000 0.0000 0.0000 3.7413 50.0143 53.7556 0.3874 9.7200e-
003

64.9026

Total 2.1664 3.1921 11.0365 0.0314 2.2323 0.0989 2.3312 0.5989 0.0938 0.6927 46.8526 2,748.366
4

2,795.219
0

3.0163 0.0198 2,864.692
1

Unmitigated Operational

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 4:10 PMPage 6 of 19

1.af

Packet Pg. 1461

A
tt

ac
h

m
en

t:
 G

re
en

h
o

u
se

 G
as

 A
n

al
ys

is
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 1.3661 0.0217 1.8730 1.0000e-
004

0.0133 0.0133 0.0133 0.0133 0.0000 46.5139 46.5139 3.8100e-
003

8.0000e-
004

46.8408

Energy 0.0312 0.2665 0.1134 1.7000e-
003

0.0216 0.0216 0.0216 0.0216 0.0000 589.3842 589.3842 0.0234 9.2700e-
003

592.7472

Mobile 0.7691 2.9039 9.0501 0.0296 2.2323 0.0640 2.2963 0.5989 0.0590 0.6579 0.0000 2,062.454
0

2,062.454
0

0.0539 0.0000 2,063.586
5

Waste 0.0000 0.0000 0.0000 0.0000 43.1112 0.0000 43.1112 2.5478 0.0000 96.6150

Water 0.0000 0.0000 0.0000 0.0000 3.7413 50.0143 53.7556 0.3873 9.7000e-
003

64.8966

Total 2.1664 3.1921 11.0365 0.0314 2.2323 0.0989 2.3312 0.5989 0.0938 0.6927 46.8526 2,748.366
4

2,795.219
0

3.0162 0.0198 2,864.686
1

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grading Grading 1/1/2016 1/1/2016 5 1

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00

Acres of Grading (Site Preparation Phase): 0
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3.1 Mitigation Measures Construction

Water Exposed Area

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Excavators 0 8.00 162 0.38

Grading Graders 0 8.00 174 0.41

Grading Rubber Tired Dozers 0 8.00 255 0.40

Grading Scrapers 0 8.00 361 0.48

Grading Tractors/Loaders/Backhoes 0 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Grading 0 0.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.2 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.7691 2.9039 9.0501 0.0296 2.2323 0.0640 2.2963 0.5989 0.0590 0.6579 0.0000 2,062.454
0

2,062.454
0

0.0539 0.0000 2,063.586
5

Unmitigated 0.7691 2.9039 9.0501 0.0296 2.2323 0.0640 2.2963 0.5989 0.0590 0.6579 0.0000 2,062.454
0

2,062.454
0

0.0539 0.0000 2,063.586
5

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 1,723.12 1,793.71 1560.22 5,843,100 5,843,100

Total 1,723.12 1,793.71 1,560.22 5,843,100 5,843,100

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.690000 0.097000 0.097000 0.000000 0.000000 0.000000 0.064000 0.047000 0.000000 0.000000 0.005000 0.000000 0.000000

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 280.6987 280.6987 0.0174 3.6100e-
003

282.1830

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 280.6987 280.6987 0.0174 3.6100e-
003

282.1830

NaturalGas 
Mitigated

0.0312 0.2665 0.1134 1.7000e-
003

0.0216 0.0216 0.0216 0.0216 0.0000 308.6855 308.6855 5.9200e-
003

5.6600e-
003

310.5641

NaturalGas 
Unmitigated

0.0312 0.2665 0.1134 1.7000e-
003

0.0216 0.0216 0.0216 0.0216 0.0000 308.6855 308.6855 5.9200e-
003

5.6600e-
003

310.5641

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Single Family 
Housing

5.78455e
+006

0.0312 0.2665 0.1134 1.7000e-
003

0.0216 0.0216 0.0216 0.0216 0.0000 308.6855 308.6855 5.9200e-
003

5.6600e-
003

310.5641

Total 0.0312 0.2665 0.1134 1.7000e-
003

0.0216 0.0216 0.0216 0.0216 0.0000 308.6855 308.6855 5.9200e-
003

5.6600e-
003

310.5641

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Single Family 
Housing

5.78455e
+006

0.0312 0.2665 0.1134 1.7000e-
003

0.0216 0.0216 0.0216 0.0216 0.0000 308.6855 308.6855 5.9200e-
003

5.6600e-
003

310.5641

Total 0.0312 0.2665 0.1134 1.7000e-
003

0.0216 0.0216 0.0216 0.0216 0.0000 308.6855 308.6855 5.9200e-
003

5.6600e-
003

310.5641

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

1.32538e
+006

280.6987 0.0174 3.6100e-
003

282.1830

Total 280.6987 0.0174 3.6100e-
003

282.1830

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 1.3661 0.0217 1.8730 1.0000e-
004

0.0133 0.0133 0.0133 0.0133 0.0000 46.5139 46.5139 3.8100e-
003

8.0000e-
004

46.8408

Unmitigated 1.3661 0.0217 1.8730 1.0000e-
004

0.0133 0.0133 0.0133 0.0133 0.0000 46.5139 46.5139 3.8100e-
003

8.0000e-
004

46.8408

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

1.32538e
+006

280.6987 0.0174 3.6100e-
003

282.1830

Total 280.6987 0.0174 3.6100e-
003

282.1830

Mitigated
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.1274 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.1773 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 4.3900e-
003

0.0000 2.4000e-
004

0.0000 3.0300e-
003

3.0300e-
003

3.0000e-
003

3.0000e-
003

0.0000 43.4648 43.4648 8.3000e-
004

8.0000e-
004

43.7293

Landscaping 0.0570 0.0217 1.8728 1.0000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 3.0490 3.0490 2.9700e-
003

0.0000 3.1115

Total 1.3661 0.0217 1.8730 1.0000e-
004

0.0133 0.0133 0.0133 0.0133 0.0000 46.5139 46.5139 3.8000e-
003

8.0000e-
004

46.8408

Unmitigated
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7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 53.7556 0.3873 9.7000e-
003

64.8966

Unmitigated 53.7556 0.3874 9.7200e-
003

64.9026

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.1274 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.1773 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 4.3900e-
003

0.0000 2.4000e-
004

0.0000 3.0300e-
003

3.0300e-
003

3.0000e-
003

3.0000e-
003

0.0000 43.4648 43.4648 8.3000e-
004

8.0000e-
004

43.7293

Landscaping 0.0570 0.0217 1.8728 1.0000e-
004

0.0103 0.0103 0.0103 0.0103 0.0000 3.0490 3.0490 2.9700e-
003

0.0000 3.1115

Total 1.3661 0.0217 1.8730 1.0000e-
004

0.0133 0.0133 0.0133 0.0133 0.0000 46.5139 46.5139 3.8000e-
003

8.0000e-
004

46.8408

Mitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

11.7929 / 
7.43464

53.7556 0.3874 9.7200e-
003

64.9026

Total 53.7556 0.3874 9.7200e-
003

64.9026

Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

11.7929 / 
7.43464

53.7556 0.3873 9.7000e-
003

64.8966

Total 53.7556 0.3873 9.7000e-
003

64.8966

Mitigated

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 43.1112 2.5478 0.0000 96.6150

 Unmitigated 43.1112 2.5478 0.0000 96.6150

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

212.38 43.1112 2.5478 0.0000 96.6150

Total 43.1112 2.5478 0.0000 96.6150

Unmitigated

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 4:10 PMPage 18 of 19
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10.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

212.38 43.1112 2.5478 0.0000 96.6150

Total 43.1112 2.5478 0.0000 96.6150

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

CalEEMod Version: CalEEMod.2013.2.2 Date: 8/26/2015 4:10 PMPage 19 of 19
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Figure 1.  Project location.

7400 Shoreline Drive,
Stockton, California 95219

Suite 6
209-472-1822 

william.kane@kanegeotech.com

1441 Kapiolani Boulevard
Honolulu, Hawaii 96814

Suite 1115
808-356-2668

www.kanegeotech.com

Moreno Valley Ironwood Rockfall Investigation 

Riverside County, California

Project No. KGT 16-05

1. INTRODUCTION
1.1 General
KANE GeoTech, Inc. (KANE GeoTech) was retained by Global Investment and Development, LLC
to investigate any potential rockfall hazard affecting the location of a planned residences in the
City of Moreno Valley on Ironwood Avenue, located in Riverside County, California. This report
was prepared by KANE GeoTech to provide detailed information on the assessment of potential
rockfall hazards at the Project site. The Project location, Tentative Tract No. 37001, is shown in
Figure 1 with an aerial overview of the site in Figure 2. A lot map of the planned development is
included as Appendix A.

1.2 Purpose
The purpose of this report is to present the results of the field investigation and rockfall analyses
performed to assess the potential rockfall hazards
at the Project site.

2. SCOPE OF WORK
2.1 Scope 
The scope of services provided by KANE
GeoTech included the following:

1. Literature Review. KANE GeoTech  reviewed
existing geotechnical information, reports,
and maps pertinent to the project area. 

2. Site Investigation. KANE GeoTech visited the
site to evaluate the site conditions and gather
data necessary to perform a rockfall
analyses.

3. Engineering Analysis. KANE GeoTech
performed a rockfall analyses using the
Colorado Rockfall Simulation Program to
assess the potential rockfall hazard present
at the site. 

1.ag

Packet Pg. 1479

A
tt

ac
h

m
en

t:
 R

o
ck

fa
ll 

In
ve

st
ig

at
io

n
 R

ep
o

rt
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)

mailto:william.kane@kanegeotech.com
http://www.kanegeotech.com


Moreno Valley Ironwood
Rockfall Investigation
Riverside County, California
Page 2 

Figure 2. Aerial overview of project site.

4. Report of Findings. KANE GeoTech provides this Report of Findings stamped by a Licensed
California Civil Engineer experienced in rockfall. This Report contains a summary of the site
investigation and engineering analysis. 

3. SITE DESCRIPTION
3.1 Overview
The Project site, Tentative Tract No. 37001, is a planned residential area located at approximately
latitude 33E56'56'’ N and longitude 117E11'16'’ W, in Moreno Valley, Riverside County, California.
Several of the planned residences are on a flat area at the base of a rocky outcrop. This slope
is the source of any potential rockfall. At the time of our visit, most of the area was covered by
short grass.

3.2 Regional Geology
The project site is generally located south of the San Gregorio Mountains in Southern California,
northeast of the Santa Ana Mountains, and southeast of Box Springs Mountain. This area is a part
of the Perris Block which is bounded by the Elsinore Fault, located to the southwest and the
Jacinto Fault to the northeast (City, 2006). The area is a part of the Southern California batholith
that is composed of felsic rich, intrusive igneous bedrock.

3.3 Site Geology
The site is located at the southeastern base of the Kalmia Hills in the northern section of the
Perris Block. The bedrock present at the site is mainly biotite-hornblende tonalite not associated
with an specific pluton (USGS, 1967). The tonalite is grey, medium-grained and in some areas
contains mafic inclusions.

KANE GeoTech, Inc.
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Figure 3.  Large embedded boulders and
exposed bedrock outcrops.

Figure 4.  Typical rockfall observed at the site.

The slope adjacent to the planned resident locations
contains spheroidally weathered, large, rounded
boulders. These boulders are composed of the
tonalite described above. The boulders are heavily
weathered and when broken down, form the sandy
soil present at the site. The majority of these boulders
are embedded in the sediment or are actually
exposed bedrock. There are some areas of exposed
bedrock indicating the depth to bedrock, although
varies, is shallow. 

4. SITE EVALUATION
4.1 Background
KANE GeoTech visited the project site on February
2, 2016. The purpose of the visit and field
investigation was to collect data required for analyses
to determine the nature and extent of any rockfall
hazards. Details and data were recorded with photos
and in a field notebook. Rock type, boulder size, and
probable paths of rockfall, and soil cover were noted.

4.2 Observations
The areas of concern consist of embedded rounded
boulders. Approximately 95% of them are embedded
in a soft sediment, Figure 3. These boulders weather
into smaller spheroidal boulders with a maximum
diameter of 1-ft, Figure 4. These 1-ft boulders were
observed sporadically throughout the project site.
There is minimal vegetation present at the site and
consists of shrubs and grasses. Six different slopes
have been observed and are presented in Appendix
B.

Lots 36 through 42 mostly consisted of large
embedded boulders. Also present at this location
were blocky, rounded boulders that could potentially
mobilize during a seismic event. These boulders may
detach during such events, but are very unlikely to
impact the planned residence locations. There were
no indications of rockfall exceeding the 1-ft diameter
boulders at any of the planned lot locations.

A large, feldspar vein was observed at the site near
Lots 41 and 42. This vein maybe be continuous
throughout the site, but was only exposed in this

KANE GeoTech, Inc.
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Figure 5.  Exposed feldspar vein .

area. The vein is hard, and resistant to erosion. The
thickness is unknown, Figure 5.

Lot 171, located on the east end of the project site
was an additional area of concern. Lot 171 is
composed of the same rounded, embedded boulders
as the west end of the site. No boulders exceeding 1-
ft in diameter was found at the location of planned
residence construction.

5. ROCKFALL ANALYSES
5.1 Method of Analyses
Rockfall analyses of the slope utilized computer
modeling. The Colorado Rockfall Simulation Program
(CRSP) was used to simulate and analyze rockfall
events. 

5.2 Colorado Rockfall Simulation Program
(CRSP)

Common practice in the analyses of slope rockfall is
to use CRSP (Jones, et al., 2000). It is also possible
to estimate how far a rock will travel along a slope by
conducting actual rock rolling tests. While these tests may be useful in verifying criteria, they are
expensive and are limited by the small number of rocks that can be rolled. In contrast, thousands
of simulated rolls can be made using CRSP.

CRSP uses a computer algorithm based on actual rockfall tests to predict the distance a rock will
stop from the toe of a slope, the velocity of the rock, how high the rock is likely to bounce, and the
kinetic energy of the rock at any point. CRSP requires a slope profile, and an estimate of
parameters such as rock unit weight, size, and slope roughness in addition to normal and
tangential coefficients of restitution along the slope. CRSP provides an image of the slope profile
with simulated rockfall, Figure 6, and can then compute the dynamic parameters of rockfall
events, that is, the velocity, kinetic energy, and bounce height.

By modeling a slope using CRSP, it is possible to make some reasoned judgements on the need
for, or the design of, a rockfall fence or impact wall. The CRSP algorithm has been validated by
field data. It is routinely used as a design tool by the California Department of Transportation
(Caltrans) and many other state highway departments.

After evaluating the site, it was determined that certain areas were most susceptible to rockfall
and were chosen for the analyses. Rockfall parameters used in the analyses were based on field
data and topographic maps. The collected field data included determination of surface conditions,
boulder sizes, and soil properties.

KANE GeoTech, Inc.
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Figure 6.  Typical CRSP profile..

Six slope profiles were analyzed with surface
characteristics based on observed site conditions.
Figure 6 shows a typical profile. Each profile was
analyzed with surface characteristics based on
observed slope conditions and boulder size. CRSP
rockfall analyses were performed for the slope using
1,000 simulated rock rolls with rock shape and size
applicable to the most hazardous boulders located in
that zone. For these analyses, vegetation was not
considered a factor in energy dissipation.

The model boulders were assumed to have a unit
weight of 165-pcf, typical of a intrusive, felsic,
igneous rock (Hunt,1984), and maximum dimensions
of 2-ft by 3-ft. Velocity, bounce heights, and kinetic
energies were determined along each profile. 

The profiles were assigned Analyses Points (AP) that
were placed at the planned residence locations (AP1)
to determine the probable rockfall hazard. Velocity,
bounce heights, and kinetic energies were determined at the AP for each profile. 

6. RESULTS AND DISCUSSION
6.1 Overview
Field investigations and rockfall analyses were performed and conclusions were made using
generally accepted geotechnical engineering principles and incorporating currently available
information, equipment and methods.

6.2 CRSP Results and Discussion
CRSP was utilized to model six profiles, chosen due to slope geometry and boulder locations.
After the completion of the analyses, it was determined that the planned residences after not
expected to be impacted by rockfall. The full results from CRSP, including all inputs and slope
geometry, can be found in the Appendix A.

7. CONCLUSIONS AND RECOMMENDATIONS
7.1 Conclusions
Based on the results of the field studies and rockfall analyses, the following conclusions and
recommendations are reported below. It is our opinion that:

1. Some minor rockfall onto the slope may occur. The rockfall source will continue to
weather and erode and is likely to produce rockfall onto the slope. Based on the our
observations and CRSP modeling, the proposed locations of the residences should not be
affected.  

KANE GeoTech, Inc.
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2. Rockfall mitigation is not necessary. After rockfall simulation analyses, it is our opinion that
rockfall mitigation is not necessary for the proposed location of the residences. It will,
however, be beneficial to construct reinforced concrete or block privacy walls at Lots 36, 37,
38, 39, and 40 to provide supplementary protection and prevent any small, nuisance rockfall
from accumulating in residential areas. 
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9. LIMITATIONS
The analyses, conclusions and recommendations contained in this report are based on the site
conditions observed by us and derived from the information provided to us. If there is a substantial
lapse of time between the submission of our report and the start of any work at the site, or if
conditions have changed due to natural causes, mining or construction operations at or adjacent
to the site, we urge that our report be reviewed to determine the applicability of the conclusions
and recommendations considering the changed conditions and time lapse. This report is
applicable only for the project and sites studied. This report should not be used after three years.

Our professional services were performed, our findings obtained, and our recommendations
proposed in accordance with generally accepted engineering principles and practices. This
warranty is in lieu of all other warranties either expressed or implied. Findings and statements of
professional opinion do not constitute a guarantee or warranty, expressed or implied.

KANE GeoTech, Inc.

                                                             
William F. Kane, PhD, PG, PE
California Licensed Civil Engineer No. 55714

KANE GeoTech, Inc.
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Appendix A
Project Lot Map

KANE GeoTech, Inc.
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Appendix B
CRSP Analyses

KANE GeoTech, Inc.
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THIS PAGE INTENTIONALLY LEFT BLANK
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THIS PAGE INTENTIONALLY LEFT BLANK
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CRSP Analysis
Profile 1

CRSP Input File -\\KANESERVER\Kane GeoTech
Folder\KANE GeoTech Projects\2016\KGT16-05
Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 1\Profile 1.dat

Input File Specifications

Units of Measure:  U.S.
Total Number of Cells:  15
Analysis Point 1 X-Coordinate:  208.75
Analysis Point 2 X-Coordinate:  0
Analysis Point 3 X-Coordinate:  0
Initial Y-Top Starting Zone Coordinate: 
1996
Initial Y-Base Starting Zone Coordinate:  1991

Remarks:  

Cell Data

Cell No.  S.R.  Tang. C.  Norm. C.   Begin X     Begin Y     End X      End Y

 1        3      .75      .15        0           1996        26.083     1991
 2        3      .75      .15        26.083      1991        35.917     1987
 3        3      .75      .15        35.917      1987        80.667     1973
 4        3      .75      .15        80.667      1973        91.75      1971
 5        3      .75      .15        91.75       1971        112.75     1962
 6        3      .75      .15        112.75      1962        117.167    1961
 7        3      .75      .15        117.167     1961        125.25     1958
 8        3      .75      .15        125.25      1958        141.667    1954
 9        3      .75      .15        141.667     1954        153.5      1949
 10       3      .75      .15        153.5       1949        208.75     1939
 11       3      .75      .15        208.75      1939        234.416    1931
 12       3      .75      .15        234.416     1931        281.083    1910
 13       3      .75      .15        281.083     1910        306.333    1901
 14       3      .75      .15        306.333     1901        345.917    1889
 15       3      .75      .15        345.917     1889        365.917    1888

CRSP Simulation Specifications:  Used with \\KANESERVER\Kane GeoTech
Folder\KANE GeoTech Projects\2016\KGT16-05 Moreno Valley Ironwood
Rockfall\CRSP\CRSP Profiles\Profile 1\Profile 1.dat

Total Number of Rocks Simulated:  1000

KANE GeoTech, Inc.
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Starting Velocity in X-Direction:  1 ft/sec
Starting Velocity in Y-Direction:  -1 ft/sec
Starting Cell Number:  1
Ending Cell Number:  15
Rock Density:  165 lb/ft^3
Rock Shape:  Spherical
Diameter:  1 ft
CRSP Analysis Point 1 Data - \\KANESERVER\Kane GeoTech Folder\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 1\Profile 1.dat

Analysis Point 1: X =  208.75, Y =  1939

                            NO ROCKS PAST ANALYSIS POINT 1

CRSP Data Collected at End of Each Cell - \\KANESERVER\Kane GeoTech Folder\KANE
GeoTech Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 1\Profile 1.dat

Velocity Units: ft/sec      Bounce Height Units: ft

Cell #   Max. Vel.   Avg. Vel.   S.D. Vel.   Max. Bounce Ht.   Avg. Bounce Ht.

 1            No rocks      past end of cell                                    
   
 2            No rocks      past end of cell                                    
   
 3            No rocks      past end of cell                                    
   
 4            No rocks      past end of cell                                    
   
 5            No rocks      past end of cell                                    
   
 6            No rocks      past end of cell                                    
   
 7            No rocks      past end of cell                                    
   
 8            No rocks      past end of cell                                    
   
 9            No rocks      past end of cell                                    
   
 10           No rocks      past end of cell                                    
   
 11           No rocks      past end of cell                                    
   
 12           No rocks      past end of cell                                    
   
 13           No rocks      past end of cell                                    
   
 14           No rocks      past end of cell                                    
   
 15           No rocks      past end of cell                                    
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CRSP Rocks Stopped Data - \\KANESERVER\Kane GeoTech Folder\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 1\Profile 1.dat

                              X Interval                   Rocks Stopped  
                             0 To  10 ft                    1000
                             10 To  20 ft                    0
                             20 To  30 ft                    0
                             30 To  40 ft                    0
                             40 To  50 ft                    0
                             50 To  60 ft                    0
                             60 To  70 ft                    0
                             70 To  80 ft                    0
                             80 To  90 ft                    0
                             90 To  100 ft                   0
                             100 To  110 ft                  0
                             110 To  120 ft                  0
                             120 To  130 ft                  0
                             130 To  140 ft                  0
                             140 To  150 ft                  0
                             150 To  160 ft                  0
                             160 To  170 ft                  0
                             170 To  180 ft                  0
                             180 To  190 ft                  0
                             190 To  200 ft                  0
                             200 To  210 ft                  0
                             210 To  220 ft                  0
                             220 To  230 ft                  0
                             230 To  240 ft                  0
                             240 To  250 ft                  0
                             250 To  260 ft                  0
                             260 To  270 ft                  0
                             270 To  280 ft                  0
                             280 To  290 ft                  0
                             290 To  300 ft                  0
                             300 To  310 ft                  0
                             310 To  320 ft                  0
                             320 To  330 ft                  0
                             330 To  340 ft                  0
                             340 To  350 ft                  0
                             350 To  360 ft                  0
                             360 To  365.917 ft              0
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CRSP Analysis 
Profile 2

CRSP Input File -X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley
Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 2\Profile 2.dat

Input File Specifications

Units of Measure:  U.S.
Total Number of Cells:  15
Analysis Point 1 X-Coordinate:  192
Analysis Point 2 X-Coordinate:  0
Analysis Point 3 X-Coordinate:  0
Initial Y-Top Starting Zone Coordinate: 
1996
Initial Y-Base Starting Zone Coordinate: 
1995

Remarks:  

Cell Data

Cell No.  S.R.  Tang. C.  Norm. C.   Begin X     Begin Y     End X     End Y

 1         3      .75      .15       0           1996        3.583     1995
 2         3      .75      .15       3.583       1995        19.667    1993
 3         3      .75      .15       19.667      1993        44        1987
 4         3      .75      .15       44          1987        97.75     1969
 5         3      .75      .15       97.75       1969        138.5     1951
 6         3      .75      .15       138.5       1951        141.416   1950
 7         3      .75      .15       141.416     1950        180.416   1935
 8         3      .75      .15       180.416     1935        192       1930
 9         3      .75      .15       192         1930        246.416   1918
10         3      .75      .15       246.416     1918        256       1917
11         3      .75      .15       256         1917        264.167   1916
12         3      .75      .15       264.167     1916        269.583   1915
13         3      .75      .15       269.583     1915        319.667   1903
14         3      .75      .15       319.667     1903        331.667   1901
15         3      .75      .15       331.667     1901        346.5     1900

CRSP Simulation Specifications:  Used with X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 2\Profile 2.dat

KANE GeoTech, Inc.
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Total Number of Rocks Simulated:  100
Starting Velocity in X-Direction:  1 ft/sec
Starting Velocity in Y-Direction:  -1 ft/sec
Starting Cell Number:  1
Ending Cell Number:  15
Rock Density:  165 lb/ft^3
Rock Shape:  Spherical
Diameter:  1 ft

CRSP Analysis Point 1 Data - X:\KANE GeoTech Projects\2016\KGT16-05 Moreno
Valley Ironwood Rockfall\CRSP\CRSP Profiles\Profile 2\Profile 2.dat

Analysis Point 1: X =  192, Y =  1930

                            NO ROCKS PAST ANALYSIS POINT 1

CRSP Data Collected at End of Each Cell - X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 2\Profile 2.dat

Velocity Units: ft/sec      Bounce Height Units: ft

Cell #   Max. Vel.   Avg. Vel.   S.D. Vel.   Max. Bounce Ht.   Avg. Bounce Ht.

 1            No rocks      past end of cell                                    
   
 2            No rocks      past end of cell                                    
   
 3            No rocks      past end of cell                                    
   
 4            No rocks      past end of cell                                    
   
 5            No rocks      past end of cell                                    
   
 6            No rocks      past end of cell                                    
   
 7            No rocks      past end of cell                                    
   
 8            No rocks      past end of cell                                    
   
 9            No rocks      past end of cell                                    
   
 10           No rocks      past end of cell                                    
   
 11           No rocks      past end of cell                                    
   
 12           No rocks      past end of cell                                    
   
 13           No rocks      past end of cell                                    
   
 14           No rocks      past end of cell                                    
   
 15           No rocks      past end of cell                                    
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CRSP Rocks Stopped Data - X:\KANE GeoTech Projects\2016\KGT16-05 Moreno Valley
Ironwood Rockfall\CRSP\CRSP Profiles\Profile 2\Profile 2.dat

                              X Interval                   Rocks Stopped  

                             0 To  10 ft                    100
                             10 To  20 ft                    0
                             20 To  30 ft                    0
                             30 To  40 ft                    0
                             40 To  50 ft                    0
                             50 To  60 ft                    0
                             60 To  70 ft                    0
                             70 To  80 ft                    0
                             80 To  90 ft                    0
                             90 To  100 ft                   0
                             100 To  110 ft                  0
                             110 To  120 ft                  0
                             120 To  130 ft                  0
                             130 To  140 ft                  0
                             140 To  150 ft                  0
                             150 To  160 ft                  0
                             160 To  170 ft                  0
                             170 To  180 ft                  0
                             180 To  190 ft                  0
                             190 To  200 ft                  0
                             200 To  210 ft                  0
                             210 To  220 ft                  0
                             220 To  230 ft                  0
                             230 To  240 ft                  0
                             240 To  250 ft                  0
                             250 To  260 ft                  0
                             260 To  270 ft                  0
                             270 To  280 ft                  0
                             280 To  290 ft                  0
                             290 To  300 ft                  0
                             300 To  310 ft                  0
                             310 To  320 ft                  0
                             320 To  330 ft                  0
                             330 To  340 ft                  0
                             340 To  346.5 ft                0
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CRSP Analysis
Profile 3

CRSP Input File -X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley
Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 3\Profile 3.dat

Input File Specifications

Units of Measure:  U.S.
Total Number of Cells:  21
Analysis Point 1 X-Coordinate:  243.833
Analysis Point 2 X-Coordinate:  0
Analysis Point 3 X-Coordinate:  0
Initial Y-Top Starting Zone Coordinate:  1997
Initial Y-Base Starting Zone Coordinate:  1996

Remarks:  

Cell Data

Cell No.  S.R.   Tang. C.   Norm. C.   Begin X    Begin Y   End X     End Y
 1        3      .75        .15       0           1997      3.667     1996
 2        3      .75        .15       3.667       1996      26.25     1988
 3        3      .75        .15       26.25       1988      54.083    1981
 4        3      .75        .15       54.083      1981      72.416    1977
 5        3      .75        .15       72.416      1977      80.667    1974
 6        3      .75        .15       80.667      1974      93.75     1967
 7        3      .75        .15       93.75       1967      118.833   1958
 8        3      .75        .15       118.833     1958      145.083   1954
 9        3      .75        .15       145.083     1954      150.416   1952
 10       3      .75        .15       150.416     1952      155       1951
 11       3      .75        .15       155         1951      159.583   1949
 12       3      .75        .15       159.583     1949      181.583   1943
 13       3      .75        .15       181.583     1943      237.167   1920
 14       3      .75        .15       237.167     1920      241.333   1918
 15       3      .75        .15       241.333     1918      243.883   1917
 16       3      .75        .15       243.883     1917      269.25    1910
 17       3      .75        .15       269.25      1910      277.583   1909
 18       3      .75        .15       277.583     1909      290.75    1907
 19       3      .75        .15       290.75      1907      300.667   1905
 20       3      .75        .15       300.667     1905      303.5     1904
 21       3      .75        .15       303.5       1904      347.416   1894

CRSP Simulation Specifications:  Used with X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 3\Profile 3.dat
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Total Number of Rocks Simulated:  100
Starting Velocity in X-Direction:  1 ft/sec
Starting Velocity in Y-Direction:  -1 ft/sec
Starting Cell Number:  1
Ending Cell Number:  21
Rock Density:  165 lb/ft^3
Rock Shape:  Spherical
Diameter:  1 ft

CRSP Analysis Point 1 Data - X:\KANE GeoTech Projects\2016\KGT16-05 Moreno
Valley Ironwood Rockfall\CRSP\CRSP Profiles\Profile 3\Profile 3.dat

Analysis Point 1: X =  243.833, Y =  1917

                            NO ROCKS PAST ANALYSIS POINT 1

CRSP Data Collected at End of Each Cell - X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 3\Profile 3.dat

Velocity Units: ft/sec      Bounce Height Units: ft

Cell #   Max. Vel.   Avg. Vel.   S.D. Vel.   Max. Bounce Ht.   Avg. Bounce Ht.

 1            No rocks      past end of cell                                    
   
 2            No rocks      past end of cell                                    
   
 3            No rocks      past end of cell                                    
   
 4            No rocks      past end of cell                                    
   
 5            No rocks      past end of cell                                    
   
 6            No rocks      past end of cell                                    
   
 7            No rocks      past end of cell                                    
   
 8            No rocks      past end of cell                                    
   
 9            No rocks      past end of cell                                    
   
 10           No rocks      past end of cell                                    
   
 11           No rocks      past end of cell                                    
   
 12           No rocks      past end of cell                                    
   
 13           No rocks      past end of cell                                    
   
 14           No rocks      past end of cell                                    
   
 15           No rocks      past end of cell                                    
   
 16           No rocks      past end of cell                                    
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 17           No rocks      past end of cell                                    
   
 18           No rocks      past end of cell                                    
   
 19           No rocks      past end of cell                                    
   
 20           No rocks      past end of cell                                    
   
 21           No rocks      past end of cell                                    
   
CRSP Rocks Stopped Data - X:\KANE GeoTech Projects\2016\KGT16-05 Moreno Valley
Ironwood Rockfall\CRSP\CRSP Profiles\Profile 3\Profile 3.dat

                              X Interval                   Rocks Stopped  
                             0 To  10 ft                    100
                             10 To  20 ft                    0
                             20 To  30 ft                    0
                             30 To  40 ft                    0
                             40 To  50 ft                    0
                             50 To  60 ft                    0
                             60 To  70 ft                    0
                             70 To  80 ft                    0
                             80 To  90 ft                    0
                             90 To  100 ft                   0
                             100 To  110 ft                  0
                             110 To  120 ft                  0
                             120 To  130 ft                  0
                             130 To  140 ft                  0
                             140 To  150 ft                  0
                             150 To  160 ft                  0
                             160 To  170 ft                  0
                             170 To  180 ft                  0
                             180 To  190 ft                  0
                             190 To  200 ft                  0
                             200 To  210 ft                  0
                             210 To  220 ft                  0
                             220 To  230 ft                  0
                             230 To  240 ft                  0
                             240 To  250 ft                  0
                             250 To  260 ft                  0
                             260 To  270 ft                  0
                             270 To  280 ft                  0
                             280 To  290 ft                  0
                             290 To  300 ft                  0
                             300 To  310 ft                  0
                             310 To  320 ft                  0
                             320 To  330 ft                  0
                             330 To  340 ft                  0
                             340 To  347.416 ft              0
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CRSP Analysis
Profile 4

CRSP Input File -X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley
Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 4\Profile 4.dat

Input File Specifications

Units of Measure:  U.S.
Total Number of Cells:  12
Analysis Point 1 X-Coordinate:  272.416
Analysis Point 2 X-Coordinate:  
Analysis Point 3 X-Coordinate:  
Initial Y-Top Starting Zone Coordinate: 
1981
Initial Y-Base Starting Zone Coordinate:  1980

Remarks:  

Cell Data
Cell No.  S.R.  Tang. C.   Norm. C.    Begin X   Begin Y    End X      End Y

 1        3      .75         .15        0         1981      7.583      1980
 2        3      .75         .15        7.583     1980      18.25      1978
 3        3      .75         .15        18.25     1978      39.583     1973
 4        3      .75         .15        39.583    1973      65.25      1966
 5        3      .75         .15        65.25     1966      100        1956
 6        3      .75         .15        100       1956      116        1949
 7        3      .75         .15        116       1949      130.333    1944
 8        3      .75         .15        130.333   1944      197.167    1932
 9        3      .75         .15        197.167   1932      215.583    1929
 10       3      .75         .15        215.583   1929      247.167    1923
 11       3      .75         .15        247.167   1923      250.333    1922
 12       3      .75         .15        250.333   1922      306.667    1914

CRSP Simulation Specifications:  Used with X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 4\Profile 4.dat

Total Number of Rocks Simulated:  100
Starting Velocity in X-Direction:  1 ft/sec
Starting Velocity in Y-Direction:  -1 ft/sec
Starting Cell Number:  1
Ending Cell Number:  12
Rock Density:  165 lb/ft^3
Rock Shape:  Spherical
Diameter:  1 ft

KANE GeoTech, Inc.
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CRSP Analysis Point 1 Data - X:\KANE GeoTech Projects\2016\KGT16-05 Moreno
Valley Ironwood Rockfall\CRSP\CRSP Profiles\Profile 4\Profile 4.dat

Analysis Point 1: X =  272.416, Y =  1919

                            NO ROCKS PAST ANALYSIS POINT 1

CRSP Data Collected at End of Each Cell - X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 4\Profile 4.dat

Velocity Units: ft/sec      Bounce Height Units: ft

Cell #   Max. Vel.   Avg. Vel.   S.D. Vel.   Max. Bounce Ht.   Avg. Bounce Ht.

 1            No rocks      past end of cell                                    
   
 2            No rocks      past end of cell                                    
   
 3            No rocks      past end of cell                                    
   
 4            No rocks      past end of cell                                    
   
 5            No rocks      past end of cell                                    
   
 6            No rocks      past end of cell                                    
   
 7            No rocks      past end of cell                                    
   
 8            No rocks      past end of cell                                    
   
 9            No rocks      past end of cell                                    
   
10           No rocks      past end of cell                                     
  
11           No rocks      past end of cell                                     
  
12           No rocks      past end of cell                                     
  
CRSP Rocks Stopped Data - X:\KANE GeoTech Projects\2016\KGT16-05 Moreno Valley
Ironwood Rockfall\CRSP\CRSP Profiles\Profile 4\Profile 4.dat

                              X Interval                   Rocks Stopped  
                             0 To  10 ft                    100
                             10 To  20 ft                    0
                             20 To  30 ft                    0
                             30 To  40 ft                    0
                             40 To  50 ft                    0
                             50 To  60 ft                    0
                             60 To  70 ft                    0
                             70 To  80 ft                    0
                             80 To  90 ft                    0
                             90 To  100 ft                   0
                             100 To  110 ft                  0
                             110 To  120 ft                  0
                             120 To  130 ft                  0

KANE GeoTech, Inc.
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                             130 To  140 ft                  0
                             140 To  150 ft                  0
                             150 To  160 ft                  0
                             160 To  170 ft                  0
                             170 To  180 ft                  0
                             180 To  190 ft                  0
                             190 To  200 ft                  0
                             200 To  210 ft                  0
                             210 To  220 ft                  0
                             220 To  230 ft                  0
                             230 To  240 ft                  0
                             240 To  250 ft                  0
                             250 To  260 ft                  0
                             260 To  270 ft                  0
                             270 To  280 ft                  0
                             280 To  290 ft                  0
                             290 To  300 ft                  0
                             300 To  306.667 ft              0

KANE GeoTech, Inc.
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CRSP Analysis
Profile 5

CRSP Input File -X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley
Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 5\Profile 5.dat

Input File Specifications

Units of Measure:  U.S.
Total Number of Cells:  15
Analysis Point 1 X-Coordinate:  271
Analysis Point 2 X-Coordinate:  
Analysis Point 3 X-Coordinate:  
Initial Y-Top Starting Zone Coordinate: 
1981
Initial Y-Base Starting Zone Coordinate:  1978

Remarks:  

Cell Data
Cell No.  S.R.  Tang. C.  Norm. C.   Begin X     Begin Y   End X       End Y
 1        3     .75       .15        0           1981      16          1978
 2        3     .75       .15        16          1978      96.25       1956
 3        3     .75       .15        96.25       1956      99.5        1955
 4        3     .75       .15        99.5        1955      103.583     1954
 5        3     .75       .15        103.583     1954      118.416     1952
 6        3     .75       .15        118.416     1952      135         1949
 7        3     .75       .15        135         1949      164.667     1942
 8        3     .75       .15        164.667     1942      171.25      1941
 9        3     .75       .15        171.25      1941      193         1936
 10       3     .75       .15        193         1936      246.083     1921
 11       3     .75       .15        246.083     1921      253.5       1920
 12       3     .75       .15        253.5       1920      268.083     1917
 13       3     .75       .15        268.083     1917      271         1916
 14       3     .75       .15        271         1916      288.833     1913
 15       3     .75       .15        288.833     1913      348.583     1907

CRSP Simulation Specifications:  Used with X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 5\Profile 5.dat
Total Number of Rocks Simulated:  100
Starting Velocity in X-Direction:  1 ft/sec
Starting Velocity in Y-Direction:  -1 ft/sec
Starting Cell Number:  1
Ending Cell Number:  15
Rock Density:  165 lb/ft^3
Rock Shape:  Spherical
Diameter:  1 ft

KANE GeoTech, Inc.
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CRSP Analysis Point 1 Data - X:\KANE GeoTech Projects\2016\KGT16-05 Moreno
Valley Ironwood Rockfall\CRSP\CRSP Profiles\Profile 5\Profile 5.dat

Analysis Point 1: X =  271, Y =  1916

                            NO ROCKS PAST ANALYSIS POINT 1

CRSP Data Collected at End of Each Cell - X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 5\Profile 5.dat

Velocity Units: ft/sec      Bounce Height Units: ft
Cell #   Max. Vel.   Avg. Vel.   S.D. Vel.   Max. Bounce Ht.   Avg. Bounce Ht.
 1            No rocks      past end of cell                                    
   
 2            No rocks      past end of cell                                    
   
 3            No rocks      past end of cell                                    
   
 4            No rocks      past end of cell                                    
   
 5            No rocks      past end of cell                                    
   
 6            No rocks      past end of cell                                    
   
 7            No rocks      past end of cell                                    
   
 8            No rocks      past end of cell                                    
   
 9            No rocks      past end of cell                                    
   
 10           No rocks      past end of cell                                    
   
 11           No rocks      past end of cell                                    
   
 12           No rocks      past end of cell                                    
   
 13           No rocks      past end of cell                                    
   
 14           No rocks      past end of cell                                    
   
 15           No rocks      past end of cell                                    

CRSP Rocks Stopped Data - X:\KANE GeoTech Projects\2016\KGT16-05 Moreno Valley
Ironwood Rockfall\CRSP\CRSP Profiles\Profile 5\Profile 5.dat

                              X Interval                   Rocks Stopped  
                             0 To  10 ft                    100
                             10 To  20 ft                    0
                             20 To  30 ft                    0
                             30 To  40 ft                    0
                             40 To  50 ft                    0
                             50 To  60 ft                    0
                             60 To  70 ft                    0
                             70 To  80 ft                    0
                             80 To  90 ft                    0
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                             90 To  100 ft                   0
                             100 To  110 ft                  0
                             110 To  120 ft                  0
                             120 To  130 ft                  0
                             130 To  140 ft                  0
                             140 To  150 ft                  0
                             150 To  160 ft                  0
                             160 To  170 ft                  0
                             170 To  180 ft                  0
                             180 To  190 ft                  0
                             190 To  200 ft                  0
                             200 To  210 ft                  0
                             210 To  220 ft                  0
                             220 To  230 ft                  0
                             230 To  240 ft                  0
                             240 To  250 ft                  0
                             250 To  260 ft                  0
                             260 To  270 ft                  0
                             270 To  280 ft                  0
                             280 To  290 ft                  0
                             290 To  300 ft                  0
                             300 To  310 ft                  0
                             310 To  320 ft                  0
                             320 To  330 ft                  0
                             330 To  340 ft                  0
                             340 To  348.583 ft              0

KANE GeoTech, Inc.
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CRSP Analysis
Profile 6

CRSP Input File -X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley
Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 6\Profile 6.dat

Input File Specifications

Units of Measure:  U.S.
Total Number of Cells:  7
Analysis Point 1 X-Coordinate:  176.75
Analysis Point 2 X-Coordinate:  
Analysis Point 3 X-Coordinate:  
Initial Y-Top Starting Zone Coordinate: 
1962
Initial Y-Base Starting Zone Coordinate: 
1958

Remarks:  

Cell Data
Cell No. S.R.  Tang. C.  Norm. C.   Begin X     Begin Y     End X       End Y
 1       3     .75       .15        0           1962        18.25       1958
 2       3     .75       .15        18.25       1958        65.75       1940
 3       3     .75       .15        65.75       1940        135.416     1919
 4       3     .75       .15        135.416     1919        151.25      1915
 5       3     .75       .15        151.25      1915        169.667     1910
 6       3     .75       .15        169.667     1910        176.75      1909
 7       3     .75       .15        176.75      1909        266.833     1896

CRSP Simulation Specifications:  Used with X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 6\Profile 6.dat

Total Number of Rocks Simulated:  100
Starting Velocity in X-Direction:  1 ft/sec
Starting Velocity in Y-Direction:  -1 ft/sec
Starting Cell Number:  1
Ending Cell Number:  7
Rock Density:  165 lb/ft^3
Rock Shape:  Spherical
Diameter:  1 ft

CRSP Analysis Point 1 Data - X:\KANE GeoTech Projects\2016\KGT16-05 Moreno
Valley Ironwood Rockfall\CRSP\CRSP Profiles\Profile 6\Profile 6.dat

KANE GeoTech, Inc.
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Analysis Point 1: X =  176.75, Y =  1909

                            NO ROCKS PAST ANALYSIS POINT 1

CRSP Data Collected at End of Each Cell - X:\KANE GeoTech
Projects\2016\KGT16-05 Moreno Valley Ironwood Rockfall\CRSP\CRSP
Profiles\Profile 6\Profile 6.dat

Velocity Units: ft/sec      Bounce Height Units: ft
Cell #   Max. Vel.   Avg. Vel.   S.D. Vel.   Max. Bounce Ht.   Avg. Bounce Ht.
 1            No rocks      past end of cell                                    
   
 2            No rocks      past end of cell                                    
   
 3            No rocks      past end of cell                                    
   
 4            No rocks      past end of cell                                    
   
 5            No rocks      past end of cell                                    
   
 6            No rocks      past end of cell                                    
   
 7            No rocks      past end of cell                                    

CRSP Rocks Stopped Data - X:\KANE GeoTech Projects\2016\KGT16-05 Moreno Valley
Ironwood Rockfall\CRSP\CRSP Profiles\Profile 6\Profile 6.dat

                              X Interval                   Rocks Stopped  
                             0 To  10 ft                    100
                             10 To  20 ft                    0
                             20 To  30 ft                    0
                             30 To  40 ft                    0
                             40 To  50 ft                    0
                             50 To  60 ft                    0
                             60 To  70 ft                    0
                             70 To  80 ft                    0
                             80 To  90 ft                    0
                             90 To  100 ft                   0
                             100 To  110 ft                  0
                             110 To  120 ft                  0
                             120 To  130 ft                  0
                             130 To  140 ft                  0
                             140 To  150 ft                  0
                             150 To  160 ft                  0
                             160 To  170 ft                  0
                             170 To  180 ft                  0
                             180 To  190 ft                  0
                             190 To  200 ft                  0
                             200 To  210 ft                  0
                             210 To  220 ft                  0
                             220 To  230 ft                  0
                             230 To  240 ft                  0
                             240 To  250 ft                  0
                             250 To  260 ft                  0
                             260 To  266.833 ft              0

KANE GeoTech, Inc.
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(1) Reference 
ADT Average Daily Traffic 
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CNEL Community Noise Equivalent Level 
dBA A-weighted decibels 
EPA Environmental Protection Agency 
FHWA Federal Highway Administration 
FTA Federal Transit Administration 
INCE Institute of Noise Control Engineering 
Leq Equivalent continuous (average) sound level 
Lmax Maximum level measured over the time interval 
Lmin Minimum level measured over the time interval 
mph Miles per hour 
NR Noise Reduction 
PPV Peak particle velocity 
Project Ironwood Residential (TTM No. 37001) 
RCNM Roadway Construction Noise Model 
REMEL Reference Energy Mean Emission Level 
RMS Root-mean-square 
SR-60 State Route 60 
STC Sound Transmission Class 
VdB Vibration Decibels 
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EXECUTIVE SUMMARY 

Urban Crossroads, Inc. has prepared this noise study to determine the noise exposure and the 
necessary noise mitigation measures for the proposed Ironwood Residential (TTM No. 37001) 
development (“Project”).  The Project site is located north of Ironwood Avenue and between 
Nason Street and Oliver Street in the City of Moreno Valley.  The Project is proposed to include 
the development of up to 181 single-family detached residential dwelling units.  The purpose of 
this noise analysis is to ensure that the proposed development is compatible with the existing 
and future noise environment.  This study has been prepared to satisfy the City of Moreno Valley 
noise standards for residential land uses. 

OFF-SITE TRAFFIC NOISE ANALYSIS 

Traffic generated by the proposed Project will influence the traffic noise levels in surrounding off-
site areas.  To quantify the off-site traffic noise increases on the surrounding off-site areas, the 
changes in traffic noise levels on nine roadway segments surrounding the Project site were 
estimated based on the change in the average daily traffic (ADT) volumes.  The traffic noise levels 
provided in this analysis are based on the traffic forecasts found in the Ironwood Residential (TTM 
No. 37001) Traffic Impact Analysis prepared by Urban Crossroads, Inc. (1)  To assess the off-site 
noise level impacts associated with the proposed Project, noise contour boundaries were 
developed for Existing, Year 2020, and Year 2035 traffic conditions.  The off-site traffic noise 
analysis indicates that the Project’s contributions to roadway noise levels at adjacent sensitive 
land uses will be less than significant for Existing, Year 2020, and Year 2035 conditions. 

ON-SITE NOISE ANALYSIS 

The results of this analysis indicate that future vehicle noise from Ironwood Avenue is the 
principal source of community noise that will impact the Project site.  The Project will also 
experience some background traffic noise impacts from Nason Street, Oliver Street, and the 
Project’s internal roads, however due to the distance, topography and low traffic volume/speeds, 
traffic noise from these roads will not make a significant contribution to the noise environment.  
The following on-site noise mitigation measures recommended in this noise analysis have been 
designed to reduce the exterior and interior noise levels to satisfy the City of Moreno Valley 
transportation related CNEL noise criteria for residential development.  With the recommended 
noise mitigation measures shown on Exhibit ES-A, the on-site noise impacts will be less than 
significant. 

EXTERIOR NOISE MITIGATION 

To satisfy the City of Moreno Valley 65 dBA CNEL exterior noise level standards for residential 
land use, the construction of 4-foot high noise barriers for the outdoor living areas (backyards) 
of lots 26 to 30 is required.  With the recommended noise barriers shown on Exhibit ES-A, the 
mitigated future exterior noise levels will range from 61.5 to 63.3 dBA CNEL.  This noise analysis 
shows that the recommended noise barriers will satisfy the City of Moreno Valley 65 dBA CNEL 
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exterior noise level standards.  The recommendations identify the minimum required noise 
barrier height to satisfy the City of Moreno Valley exterior noise level standards. 

The recommended noise control barriers shall be constructed so that the top of each wall extends 
to the recommended height above the pad elevation of the lot it is shielding.  When the road is 
elevated above the pad elevation, the barrier shall extend to the recommended height above the 
highest point between the residential home and the road.  The barriers shall provide a weight of 
at least 4 pounds per square foot of face area with no decorative cutouts or line-of-sight openings 
between shielded areas and the roadways.  The noise barrier shall be constructed using one of 
the following materials: 

• Masonry block 

• Stucco veneer over wood framing (or foam core), or 1 inch thick tongue and groove wood of 
sufficient weight per square foot 

• Glass (1/4 inch thick), or other transparent material with sufficient weight per square foot 

• Earthen berm 

• Any combination of these construction materials 

The barrier must present a solid face from top to bottom.  Unnecessary openings or decorative 
cutouts shall not be made.  All gaps (except for weep holes) should be filled with grout or caulking. 

INTERIOR NOISE MITIGATION 

To satisfy the City of Moreno Valley 45 dBA CNEL interior noise level criteria, a Noise Reduction 
(NR) of up to 21.4 dBA and a windows closed condition requiring a means of mechanical 
ventilation (e.g. air conditioning) are required for lots adjacent to Ironwood Avenue.  In order to 
meet the City of Moreno Valley 45 dBA CNEL interior noise standards the Project shall provide 
the following or equivalent noise mitigation measures: 

• Windows:  All windows and sliding glass doors shall be well fitted, well weather-stripped 
assemblies and shall have a minimum STC rating of 27. 

• Doors:  All exterior doors shall be well weather-stripped solid core assemblies at least one and 
three-fourths-inch thick. 

• Roof:  Roof sheathing of wood construction shall be well fitted or caulked plywood of at least one-
half inch thick. Ceilings shall be well fitted, well-sealed gypsum board of at least one-half inch 
thick. 

• Attic:  Attic vents should be oriented away from Ironwood Avenue. If such an orientation cannot 
be avoided, then an acoustical baffle shall be placed in the attic space behind the vents.  Insulation 
with at least a rating of R-19 shall be used in the attic space. 

• Ventilation:  When any habitable room is in use, arrangements shall be such that circulated air is 
received when any exterior door(s) or window(s) are closed. A forced air circulation system (e.g. 
air conditioning) or active ventilation system (e.g. fresh air supply) shall be provided which 
satisfies the requirements of the Uniform Building Code. 
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With the interior noise mitigation measures provided in this study, the proposed Ironwood 
Residential (TTM No. 37001) Project is expected to meet the City of Moreno Valley 45 dBA CNEL 
interior noise level standards. 

CONSTRUCTION NOISE AND VIBRATION ANALYSIS 

Construction noise represents a short-term impact on the ambient noise levels.  Based on the 
four phases of Project construction, the construction-related noise impacts are expected to 
create temporary and intermittent high-level noise conditions at receivers surrounding the 
Project site when certain activities occur at the center of construction activity. 

The peak construction noise levels are expected to range from 46.2 to 56.6 dBA Leq with the 
attenuation provided by the recommended temporary construction noise barriers and noise 
mitigation measures provided below.  With the temporary noise control barriers providing a 
minimum attenuation of 10 dBA, the construction noise levels will satisfy the 60 dBA Leq 
construction noise level threshold at the nearby sensitive receivers.  Therefore, the construction 
of the Project will result in a less than significant noise impact. 

Construction activity can result in varying degrees of ground-borne vibration, depending on the 
equipment and methods used, distance to the affected structures and soil type.  It is expected 
that ground-borne vibration from Project construction activities would cause only intermittent, 
localized intrusion.  This analysis shows the construction vibration levels are expected to 
approach 64.6 VdB at the nine receiver locations.  Based on the FTA vibration standard of 80 VdB, 
the proposed Project site will not include or require equipment, facilities, or activities that would 
result in a barely perceptible human response (annoyance), and therefore, impacts due to 
vibration are considered less than significant. 

CONSTRUCTION NOISE AND VIBRATION ABATEMENT MEASURES 

Though construction noise is temporary, intermittent and of short duration, and will not present 
any long-term impacts, the following practices would reduce any noise level increases produced 
by the construction equipment to the nearby noise-sensitive residential land uses: 

• Prior to approval of grading plans and/or issuance of building permits, plans shall include a note 
indicating that noise-generating Project construction activities shall only occur between the hours 
of 7:00 a.m. and 8:00 p.m. on any day.  The Project construction supervisor shall ensure 
compliance with the note and the City shall conduct periodic inspection at its discretion. 

• Install temporary noise control barriers that provide a minimum noise level attenuation of 10 dBA 
when Project construction occurs near existing noise-sensitive structures.  The noise control 
barrier must present a solid face from top to bottom.  The noise control barrier must be high 
enough and long enough to block the view of the noise source.  Unnecessary openings shall not 
be made. 

o The noise barrier may be constructed using an acoustical blanket (e.g. vinyl acoustic 
curtains or quilted blankets) attached to the construction site perimeter fence or 
equivalent temporary fence posts. 
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o The noise barriers must be maintained and any damage promptly repaired.  Gaps, holes, 
or weaknesses in the barrier or openings between the barrier and the ground shall be 
promptly repaired. 

o The noise control barriers and associated elements shall be completely removed and the 
site appropriately restored upon the conclusion of the construction activity. 

• During all Project site construction, the construction contractors shall equip all construction 
equipment, fixed or mobile, with properly operating and maintained mufflers, consistent with 
manufacturers’ standards.  The construction contractor shall place all stationary construction 
equipment so that emitted noise is directed away from the noise sensitive receptors nearest the 
Project site. 

• The construction contractor shall locate equipment staging in areas that will create the greatest 
distance between construction-related noise sources and noise-sensitive receivers nearest the 
Project site (i.e., to the north) during all Project construction. 

• The construction contractor shall limit haul truck deliveries to the same hours specified for 
construction equipment (between the hours of 7:00 a.m. and 8:00 p.m. on any day).  The 
contractor shall design delivery routes to minimize the exposure of sensitive land uses or 
residential dwellings to delivery truck-related noise. 
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1 INTRODUCTION 

This noise analysis has been completed to determine the noise impacts associated with the 
development of the proposed Ironwood Residential (TTM No. 37001) (“Project”).  This noise 
study briefly describes the proposed Project, provides information regarding noise fundamentals, 
describes the local regulatory setting, provides the study methods and procedures for traffic 
noise analysis, and evaluates the future exterior noise environment.  In addition, this study 
includes an analysis of the potential Project-related short-term construction noise impacts. 

1.1 SITE LOCATION 

The proposed Ironwood Residential (TTM No. 37001) site is located north of Ironwood Avenue 
and between Nason Street and Oliver Street in the City of Moreno Valley, as shown on Exhibit 1-
A.  The Project site is currently vacant.  Existing single-family residential homes are located to the 
west, east, and south of the Project site.  The State Route 60 (SR-60) Freeway is located 
approximately one half mile south of the Project site. 

1.2 PROJECT DESCRIPTION 

The Project is proposed to include the development of up to 181 single-family detached 
residential dwelling units, as shown on Exhibit 1-B. 
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EXHIBIT 1-A:  LOCATION MAP 
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2 FUNDAMENTALS 

Noise has been simply defined as "unwanted sound."  Sound becomes unwanted when it 
interferes with normal activities, when it causes actual physical harm or when it has adverse 
effects on health.  Noise is measured on a logarithmic scale of sound pressure level known as a 
decibel (dB).  A-weighted decibels (dBA) approximate the subjective response of the human ear 
to broad frequency noise source by discriminating against very low and very high frequencies of 
the audible spectrum.  They are adjusted to reflect only those frequencies which are audible to 
the human ear.  Exhibit 2-A presents a summary of the typical noise levels and their subjective 
loudness and effects that are described in more detail below. 

EXHIBIT 2-A:  TYPICAL NOISE LEVELS 

Source: Environmental Protection Agency Office of Noise Abatement and Control, Information on Levels of Environmental Noise Requisite to 
Protect Public Health and Welfare with an Adequate Margin of Safety (EPA/ONAC 550/9-74-004) March 1974. 

2.1 RANGE OF NOISE 

Since the range of intensities that the human ear can detect is so large, the scale frequently used 
to measure intensity is a scale based on multiples of 10, the logarithmic scale.  The scale for 
measuring intensity is the decibel scale.  Each interval of 10 decibels indicates a sound energy ten 
times greater than before, which is perceived by the human ear as being roughly twice as loud. 
(2)  The most common sounds vary between 40 dBA (very quiet) to 100 dBA (very loud).  Normal 
conversation at three feet is roughly at 60 dBA, while loud jet engine noises equate to 110 dBA 
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at approximately 100 feet, which can cause serious discomfort. (3)  Another important aspect of 
noise is the duration of the sound and the way it is described and distributed in time.   

2.2 NOISE DESCRIPTORS 

Environmental noise descriptors are generally based on averages, rather than instantaneous, 
noise levels.  The most commonly used figure is the equivalent level (Leq).  Equivalent sound 
levels are not measured directly but are calculated from sound pressure levels typically measured 
in A-weighted decibels (dBA).  The equivalent sound level (Leq) represents a steady state sound 
level containing the same total energy as a time varying signal over a given sample period.   

Peak hour or average noise levels, while useful, do not completely describe a given noise 
environment.  Noise levels lower than the peak hour may be disturbing if they occur during times 
when quiet is most desirable, namely evening and nighttime (sleeping) hours.  To account for 
this, the Community Noise Equivalent Level (CNEL), representing a composite twenty-four hour 
noise level is utilized.  The CNEL is the weighted average of the intensity of a sound, with 
corrections for time of day, and averaged over 24 hours.  The time of day corrections require the 
addition of 5 decibels to dBA Leq sound levels in the evening from 7:00 p.m. to 10:00 p.m., and 
the addition of 10 decibels to dBA Leq sound levels at night between 10:00 p.m. and 7:00 a.m. 
These additions are made to account for the noise-sensitive time periods during the evening and 
night hours when sound appears louder.  CNEL does not represent the actual sound level heard 
at any particular time, but rather represents the total sound exposure.  The City of Moreno Valley 
relies on the 24-hour CNEL level to assess land use compatibility with transportation related noise 
sources. 

2.3 SOUND PROPAGATION 

When sound propagates over a distance, it changes in level and frequency content. The manner 
in which noise reduces with distance depends on the following factors. 

2.3.1 GEOMETRIC SPREADING 

Sound from a localized source (i.e., a stationary point source) propagates uniformly outward in a 
spherical pattern. The sound level attenuates (or decreases) at a rate of 6 dB for each doubling 
of distance from a point source.  Highways consist of several localized noise sources on a defined 
path and hence can be treated as a line source, which approximates the effect of several point 
sources. Noise from a line source propagates outward in a cylindrical pattern, often referred to 
as cylindrical spreading. Sound levels attenuate at a rate of 3 dB for each doubling of distance 
from a line source.  

2.3.2 GROUND ABSORPTION 

The propagation path of noise from a highway to a receptor is usually very close to the ground. 
Noise attenuation from ground absorption and reflective wave canceling adds to the attenuation 
associated with geometric spreading.  Traditionally, the excess attenuation has also been 
expressed in terms of attenuation per doubling of distance. This approximation is usually 
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sufficiently accurate for distances of less than 200 ft.  For acoustically hard sites (i.e., sites with a 
reflective surface between the source and the receptor, such as a parking lot or body of water), 
no excess ground attenuation is assumed.  For acoustically absorptive or soft sites (i.e., those 
sites with an absorptive ground surface between the source and the receptor such as soft dirt, 
grass, or scattered bushes and trees), an excess ground attenuation value of 1.5 dB per doubling 
of distance is normally assumed. When added to the cylindrical spreading, the excess ground 
attenuation results in an overall drop-off rate of 4.5 dB per doubling of distance from a line 
source. 

2.3.3 ATMOSPHERIC EFFECTS 

Receptors located downwind from a source can be exposed to increased noise levels relative to 
calm conditions, whereas locations upwind can have lowered noise levels. Sound levels can be 
increased at large distances (e.g., more than 500 feet) due to atmospheric temperature inversion 
(i.e., increasing temperature with elevation). Other factors such as air temperature, humidity, 
and turbulence can also have significant effects.  

2.3.4 SHIELDING  

A large object or barrier in the path between a noise source and a receptor can substantially 
attenuate noise levels at the receptor. The amount of attenuation provided by shielding depends 
on the size of the object and the frequency content of the noise source. Shielding by trees and 
other such vegetation typically only has an “out of sight, out of mind” effect.  That is, the 
perception of noise impact tends to decrease when vegetation blocks the line-of-sight to nearby 
resident.  However, for vegetation to provide a substantial, or even noticeable, noise reduction, 
the vegetation area must be at least 15 feet in height, 100 feet wide and dense enough to 
completely obstruct the line-of sight between the source and the receiver.  This size of vegetation 
may provide up to 5 dBA of noise reduction.  The FHWA does not consider the planting of 
vegetation to be a noise abatement measure.   

2.4 TRAFFIC NOISE PREDICTION 

Vehicle noise is a combination of the noise produced by the engine, exhaust, and tires on the 
roadway.  According to the Highway Traffic Noise Analysis and Abatement Policy and Guidance, 
provided by the Federal Highway Administration (FHWA), the level of traffic noise depends on 
three primary factors: the volume of the traffic, the speed of the traffic, and the vehicle mix 
within the flow of traffic.  Generally, the loudness of traffic noise is increased by heavier traffic 
volumes, higher speeds, and a greater number of trucks. (4)  A doubling of the traffic volume, 
assuming that the speed and vehicle mix do not change, results in a noise level increase of 3 dBA.  
The vehicle mix on a given roadway may also have an effect on community noise levels.  As the 
number of medium and heavy trucks increases and becomes a larger percentage of the vehicle 
mix, adjacent noise level impacts will increase.   
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2.5 NOISE CONTROL 

Noise control is the process of obtaining an acceptable noise environment for a particular 
observation point or receptor by controlling the noise source, transmission path, receptor, or all 
three.  This concept is known as the source-path-receptor concept.  In general, noise control 
measures can be applied to any and all of these three elements. 

2.6 NOISE BARRIER ATTENUATION 

Effective noise barriers can reduce noise levels by 10 to 15 dBA, cutting the loudness of traffic 
noise in half.  A noise barrier is most effective when placed close to the noise source or receptor.  
Noise barriers, however, do have limitations.  For a noise barrier to work, it must be high enough 
and long enough to block the path of the noise source.  (4) 

2.7 LAND USE COMPATIBILITY WITH NOISE 

Some land uses are more tolerant of noise than others.  For example, schools, hospitals, churches 
and residences are more sensitive to noise intrusion than are commercial or industrial 
developments and related activities.  As ambient noise levels affect the perceived amenity or 
livability of a development, so too can the mismanagement of noise impacts impair the economic 
health and growth potential of a community by reducing the area’s desirability as a place to live, 
shop and work.  For this reason, land use compatibility with the noise environment is an 
important consideration in the planning and design process.  The FHWA encourages State and 
Local government to regulate land development in such a way that noise-sensitive land uses are 
either prohibited from being located adjacent to a highway, or that the developments are 
planned, designed, and constructed in such a way that noise impacts are minimized. (5) 

2.8 COMMUNITY RESPONSE TO NOISE  

Community responses to noise may range from registering a complaint by telephone or letter, to 
initiating court action, depending upon each individual’s susceptibility to noise and personal 
attitudes about noise.  Several factors are related to the level of community annoyance including:   

• Fear associated with noise producing activities;  
• Socio-economic status and educational level;  
• Perception that those affected are being unfairly treated;  
• Attitudes regarding the usefulness of the noise-producing activity; 
• Belief that the noise source can be controlled. 

Approximately ten percent of the population has a very low tolerance for noise and will object to 
any noise not of their making.  Consequently, even in the quietest environment, some complaints 
will occur.  Another twenty-five percent of the population will not complain even in very severe 
noise environments.  Thus, a variety of reactions can be expected from people exposed to any 
given noise environment. (6)  Surveys have shown that about ten percent of the people exposed 
to traffic noise of 60 dBA will report being highly annoyed with the noise, and each increase of 
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one dBA is associated with approximately two percent more people being highly annoyed.  When 
traffic noise exceeds 60 dBA or aircraft noise exceeds 55 dBA, people may begin to complain. (6) 

Despite this variability in behavior on an individual level, the population as a whole can be 
expected to exhibit the following responses to changes in noise levels as shown on Exhibit 2-B.  
An increase or decrease of 1 dBA cannot be perceived except in carefully controlled laboratory 
experiments, a change of 3 dBA are considered barely perceptible, and changes of 5 dBA are 
considered readily perceptible. (4) 

EXHIBIT 2-B:  NOISE LEVEL INCREASE PERCEPTION 

 

2.9 VIBRATION 

According to the Federal Transit Administration (FTA) Transit Noise Impact and Vibration 
Assessment (7), vibration is the periodic oscillation of a medium or object.  The rumbling sound 
caused by the vibration of room surfaces is called structure-borne noise.  Sources of ground-
borne vibrations include natural phenomena (e.g., earthquakes, volcanic eruptions, sea waves, 
landslides) or human-made causes (e.g., explosions, machinery, traffic, trains, construction 
equipment).  Vibration sources may be continuous, such as factory machinery, or transient, such 
as explosions.  As is the case with airborne sound, ground-borne vibrations may be described by 
amplitude and frequency. 

There are several different methods that are used to quantify vibration.  The peak particle 
velocity (PPV) is defined as the maximum instantaneous peak of the vibration signal. The PPV is 
most frequently used to describe vibration impacts to buildings, but is not always suitable for 
evaluating human response (annoyance) because it takes some time for the human body to 
respond to vibration signals.  Instead, the human body responds to average vibration amplitude 
often described as the root mean square (RMS).  The RMS amplitude is defined as the average of 
the squared amplitude of the signal, and is most frequently used to describe the effect of 
vibration on the human body.  Decibel notation (VdB) is commonly used to measure RMS.  
Decibel notation (VdB) serves to reduce the range of numbers used to describe human response 
to vibration.  Typically, ground-borne vibration generated by man-made activities attenuates 
rapidly with distance from the source of the vibration.  Sensitive receivers for vibration include 
structures (especially older masonry structures), people (especially residents, the elderly, and 
sick), and vibration-sensitive equipment. 

0 1 2 3 4 5 6 7 8 9 10

Just Perceptible
Barely Perceptible

Readily Perceptible
Twice as Loud

Noise Level Increase (dBA)
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The background vibration-velocity level in residential areas is generally 50 VdB.  Ground-borne 
vibration is normally perceptible to humans at approximately 65 VdB.  For most people, a 
vibration-velocity level of 75 VdB is the approximate dividing line between barely perceptible and 
distinctly perceptible levels.  Typical outdoor sources of perceptible ground-borne vibration are 
construction equipment, steel-wheeled trains, and traffic on rough roads.  If a roadway is smooth, 
the ground-borne vibration is rarely perceptible.  The range of interest is from approximately 50 
VdB, which is the typical background vibration-velocity level, to 100 VdB, which is the general 
threshold where minor damage can occur in fragile buildings.  Exhibit 2-C illustrates common 
vibration sources and the human and structural response to ground-borne vibration. 

EXHIBIT 2-C:  TYPICAL LEVELS OF GROUND-BORNE VIBRATION 

 

Source: Federal Transit Administration (FTA) Transit Noise Impact and Vibration Assessment.  
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3 REGULATORY SETTING 
To limit population exposure to physically and/or psychologically damaging as well as intrusive 
noise levels, the federal government, the State of California, various county governments, and 
most municipalities in the state have established standards and ordinances to control noise.  In 
most areas, automobile and truck traffic is the major source of environmental noise.  Traffic 
activity generally produces an average sound level that remains fairly constant with time.  Air and 
rail traffic, and commercial and industrial activities are also major sources of noise in some areas.  
Federal, state, and local agencies regulate different aspects of environmental noise. Federal and 
state agencies generally set noise standards for mobile sources such as aircraft and motor 
vehicles, while regulation of stationary sources is left to local agencies. 

3.1 STATE OF CALIFORNIA NOISE REQUIREMENTS 

The State of California regulates freeway noise, sets standards for sound transmission, provides 
occupational noise control criteria, identifies noise standards and provides guidance for local land 
use compatibility.  State law requires that each county and city adopt a General Plan that includes 
a Noise Element which is to be prepared according to guidelines adopted by the Governor’s Office 
of Planning and Research. (8)  The purpose of the Noise Element is to limit the exposure of the 
community to excessive noise levels.  In addition, the California Environmental Quality Act (CEQA) 
requires that all known environmental effects of a project be analyzed, including environmental 
noise impacts.   

3.2 STATE OF CALIFORNIA BUILDING CODE 

The State of California’s noise insulation standards are codified in the California Code of 
Regulations, Title 24, Building Standards Administrative Code, Part 2, and the California Building 
Code.  These noise standards are applied to new construction in California for the purpose of 
controlling interior noise levels resulting from exterior noise sources.  The regulations specify that 
acoustical studies must be prepared when noise-sensitive structures, such as residential 
buildings, schools, or hospitals, are developed near major transportation noise sources, and 
where such noise sources create an exterior noise level of 60 dBA CNEL or higher.  Acoustical 
studies that accompany building plans for noise-sensitive land uses must demonstrate that the 
structure has been designed to limit interior noise in habitable rooms to acceptable noise levels.  
For new residential buildings, schools, and hospitals, the acceptable interior noise limit for new 
construction is 45 dBA CNEL. 
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3.3 CITY OF MORENO VALLEY GENERAL PLAN SAFETY ELEMENT 

The City of Moreno Valley General Plan does not include a noise element or specific 
transportation-related noise standards.  Rather, noise is considered in Section 6.4 of the 
Environmental Safety section of the General Plan Safety Element. (9)  While the General Plan 
provides background and noise fundamentals, it does not identify criteria to assess the impacts 
associated with off-site transportation-related noise impacts.  Instead, the General Plan includes 
policies associated with each element in Chapter 9, Goals and Objectives.  The objectives 
identified in Chapter 9 of the City of Moreno Valley General Plan to address potential noise 
impacts are listed below: 

Objective 6.3 Provide noise compatible land use relationships by establishing noise standards 
utilized for design and siting purposes. 

Objective 6.4 Review noise issues during the planning process and require noise attenuation 
measures to minimize acoustic impacts to existing and future surrounding land 
uses. 

Objective 6.5 Minimize noise impacts from significant noise generators such as, but not limited 
to, motor vehicles, trains, aircraft, commercial, industrial, construction, and other 
activities. 

The City of Moreno Valley General Policies (pg. 9-31, 9-32) act to ensure that when exterior noise 
levels exceed 65 dBA CNEL at sensitive land uses (Policy 6.3.1), mitigation is provided to ensure 
that interior noise levels of 45 dBA CNEL are maintained.  General Plan Policies in this regard are 
consistent with, and support, the California Building Code interior noise standards previously 
discussed in Section 3.2. 

3.4 CITY OF MORENO VALLEY MUNICIPAL CODE NOISE STANDARDS 

The most effective method to control community noise impacts from non-transportation noise 
sources (such as playgrounds, trash compactors, air-conditioning units, etc.) is through the 
application of a noise control ordinance.  For the purpose of this analysis, the potential non-
transportation noise impacts include Project-related short-term construction activities during the 
permitted hours of construction established in the Municipal Code.  The City of Moreno Valley 
Municipal Code is included in Appendix 3.1. 

As a subset of its stationary-source noise regulations, the City of Moreno Valley Municipal Code 
establishes restrictions on construction-source noise.  More specifically, Municipal Code Section 
11.80.030(D)(7), Construction and Demolition, provides the following: 

No person shall operate or cause operation of any tools or equipment used in construction, 
drilling, repair, alteration or demolition work between the hours of eight p.m. and seven 
a.m. the following day such that the sound there from creates a noise disturbance, except 
for emergency work by public service utilities or for other work approved by the city 
manager or designee. 

The City of Moreno Valley defines a noise disturbance as any sound which: 
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Disturbs a reasonable person of normal sensitivities; exceeds the sound level limits set 
forth in this chapter [Section 11.80.030(C)]; or is plainly audible as defined in this section. 
Where no specific distance is set forth for the determination of audibility, references to 
noise disturbance shall be deemed to mean plainly audible at a distance of two (200) feet 
from the real property line of the source of the sound, if the sound occurs on privately 
owned property, or from the source of the sound, if the sound occurs on public right of 
way, public space or other publicly owned property. 

Therefore, Project construction shall be limited to the hours of 7:00 a.m. to 8:00 p.m. on any day 
and may not generate a noise level at 200 feet from the property line which exceeds the noise 
standards provided in the Noise Ordinance, Section 11.80.030(C), Non-impulsive Sound Decibel 
Limits, which states the following:   

No person shall maintain, create, operate or cause to be operated on private property any 
source of sound in such a manner as to create any non-impulsive sound which exceeds the 
limits set forth for the source land use category in Table 11.80.030-2 when measured at a 
distance of two hundred (200) feet or more from the real property line of the source of the 
sound, if the sound occurs on privately owned property, or from the source of the sound, 
if the sound occurs on public right-of-way, public space or other publicly owned property.  
Any source of sound in violation of this subsection shall be deemed prima facie to be a 
noise disturbance. (10) 

Even though the City of Moreno Valley Municipal Code does not identify specific construction 
noise limits; it does provide noise level limits for the source land use category when measured at 
a distance of 200 feet.  For the purpose of this analysis, the Ironwood Residential (TTM No. 37001) 
Project is considered Residential land use since it is land primarily for dwelling units, as defined 
by the City of Moreno Valley Municipal Code.  For residential land uses, the City of Moreno Valley 
60 dBA Leq noise level standard at a distance of 200 feet is used as the limit for this analysis to 
assess the construction noise level impacts at sensitive receivers in the Project study area.  
Therefore, to conform to the applicable provisions of the Municipal Code, the maximum 
allowable noise generated by on-site construction activities when measured at 200 feet from any 
property line, shall not exceed 60 dBA Leq.  The City of Moreno Valley construction noise 
standards are shown on Table 3-1 and included in Appendix 3.1. 

TABLE 3-1:  CONSTRUCTION NOISE STANDARDS 

Jurisdiction Permitted Hours of 
Construction Activity 

Construction 
Noise Level 

Standard 

City of 
Moreno Valley1 Between 7:00 a.m. and 8:00 p.m. on any day 60 dBA Leq 

@ 200' 

1 Source: City of Moreno Valley Municipal Code, Section 11.80.030(D)(7) (Appendix 3.1). 
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3.5 CONSTRUCTION VIBRATION STANDARDS 

To analyze the vibration impacts originating from the construction of the Project, vibration from 
construction activities are typically evaluated against standards established under a City’s 
Municipal Code.  The City of Moreno Valley Municipal Code, however, does not identify specific 
vibration standards for construction.  Therefore, the construction-related vibration standards 
provided by the United States Department of Transportation Federal Transit Administration (FTA) 
are used in this analysis to assess the potential vibration impacts due to Project construction. 

3.6.1 FTA VIBRATION STANDARDS 

The FTA identifies guidelines for maximum-acceptable vibration criteria for different types of 
land uses. (7)  These guidelines allow 80 VdB for residential uses and buildings where people 
normally sleep.  Construction activity can result in varying degrees of ground-borne vibration, 
depending on the equipment and methods used, distance to the affected structures and soil type.  
Construction vibration is generally associated with pile driving and rock blasting.  Other 
construction equipment such as air compressors, light trucks, hydraulic loaders, etc., generates 
little or no ground vibration.  Occasionally large bulldozers and loaded trucks can cause 
perceptible vibration levels at close proximity.  While not enforceable regulations within the City 
of Moreno Valley, the FTA guidelines of 80 VdB for sensitive land uses provide the basis for 
determining the relative significance of potential Project-related vibration impacts. 

3.6.2 HUMAN PERCEPTION OF VIBRATION 

Typically, the human response at the perception threshold for vibration includes annoyance in 
residential areas when vibration levels, expressed in vibration decibels (VdB), approach 75 VdB 
as previously shown on Exhibit 2-C.  As discussed in Section 2.9, ground-borne vibration is 
normally perceptible to humans at approximately 65 VdB and, for most people, a vibration-
velocity level of 75 VdB is the approximate dividing line between barely perceptible and distinctly 
perceptible levels.  For this analysis, the FTA-provided 80 VdB vibration standard represents 
residential annoyance as perceived by the nearby sensitive receivers in the Project study area. 
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4 SIGNIFICANCE CRITERIA 

The following significance criteria are based on guidance provided by Appendix G of the California 
Environmental Quality Act (CEQA) Guidelines.  For the purposes of this report, impacts would be 
potentially significant if the Project is determined to result in or cause: 

A. Exposure of persons to or generation of noise levels in excess of standards established in the local 
general plan or noise ordinance, or applicable standards of other agencies; 

B. Exposure of persons to or generation of excessive ground-borne vibration or ground-borne noise 
levels. 

C. A substantial permanent increase in ambient noise levels in the Project vicinity above existing 
levels without the proposed Project; or 

D. A substantial temporary or periodic increase in ambient noise levels in the Project vicinity above 
noise levels existing without the proposed Project. 

While the CEQA Guidelines and the City of Moreno Valley General Plan Guidelines provide 
direction on noise compatibility and establish noise standards by land use type that are sufficient 
to assess the significance of noise impacts under the first threshold, they do not define the levels 
at which increases are considered substantial for use under the second, third and fourth 
threshold.  Under CEQA, consideration must be given to the magnitude of the increase, the 
existing ambient noise levels and the location of noise-sensitive receivers in order to determine 
if a noise increase represents a significant adverse environmental impact.  This approach 
recognizes that there is no single noise increase that renders the noise impact significant. (11) 

Unfortunately, there is no completely satisfactory way to measure the subjective effects of noise 
or of the corresponding human reactions of annoyance and dissatisfaction.  This is primarily 
because of the wide variation in individual thresholds of annoyance and differing individual 
experiences with noise.  Thus, an important way of determining a person’s subjective reaction to 
a new noise is the comparison of it to the existing environment to which one has adapted—the 
so-called ambient environment. 

In general, the more a new noise exceeds the previously existing ambient noise level, the less 
acceptable the new noise will typically be judged.  With this in mind, the Federal Interagency 
Committee on Noise (FICON) developed guidance to be used for the assessment of project-
generated increases in noise levels that take into account the ambient noise level. (12)  The FICON 
recommendations are based on studies that relate aircraft noise levels to the percentage of 
persons highly annoyed by aircraft noise.  Although the FICON recommendations were 
specifically developed to assess aircraft noise impacts, these recommendations are often used in 
environmental noise impact assessments involving the use of cumulative noise exposure metrics, 
such as the average-daily noise level (i.e., CNEL).  

For example, if the ambient noise environment is quiet (<60 dBA) and the new noise source 
greatly increases the noise levels, an impact may occur even though the noise criteria might not 
be exceeded.  Therefore, for the purpose of this analysis, FICON identifies a readily perceptible 5 
dBA or greater project related noise level increase is considered a significant impact when nearby 
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noise-sensitive receivers are affected.  According to the FICON, in areas where the without 
project noise levels range from 60 to 65 dBA, a 3 dBA barely perceptible noise level increase 
appears to be appropriate for most people.  When the without project noise levels already 
exceed 65 dBA, any increase in community noise louder than 1.5 dBA or greater is considered a 
significant impact if noise-sensitive receivers are affected, since it likely contributes to an existing 
noise exposure exceedance.  Table 4-1 below provides a summary of the potential noise impact 
significance criteria, based on guidance from FICON. 

TABLE 4-1:  SIGNIFICANCE OF NOISE IMPACTS 

Without Project Noise Level Potential Significant Impact 

< 60 dBA 5 dBA or more 
60 - 65 dBA 3 dBA or more 

> 65 dBA 1.5 dBA or more 
Federal Interagency Committee on Noise (FICON), 1992. 

Based on the significance of noise impacts outlined below on Table 4-2, noise impacts shall be 
considered significant if any of the following occur as a direct result of the proposed 
development: 

OFF-SITE TRAFFIC NOISE 

• If the off-site traffic noise levels at nearby noise-sensitive land uses adjacent to roadways 
conveying Project traffic: 

o are less than 60 dBA CNEL and the Project creates a readily perceptible 5 dBA CNEL or 
greater Project related noise level increase; or 

o range from 60 to 65 dBA CNEL and the Project creates a barely perceptible 3 dBA CNEL or 
greater Project noise level increase; or 

o already exceed 65 dBA CNEL, and the Project creates a community noise level impact of 
greater than 1.5 dBA CNEL (FICON, 1992.). 

ON-SITE TRAFFIC NOISE 

• If the on-site exterior noise levels exceed 65 dBA CNEL at the residential land uses within the 
Project site.  Interior noise levels shall not exceed 45 dBA CNEL for residential land uses (City of 
Moreno Valley General Noise Element, Policy 6.3.1). 

CONSTRUCTION NOISE AND VIBRATION 

• If Project-related construction activities: 
o occur anytime other than between the permitted hours of 7:00 a.m. to 8:00 p.m. on any 

day (City of Moreno Valley Municipal Code Section 11.80.030(D)(7)); or 
o create noise levels at sensitive residential receivers in the City of Moreno Valley which 

exceed the short-term construction noise level limit of 60 dBA Leq at 200 feet from the 
Project site (City of Moreno Valley Municipal Code, Section 11.80.030(D)(7)). 
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• If short-term Project generated construction vibration levels exceed the FTA maximum acceptable 
vibration standard of 80 VdB at sensitive receiver locations (FTA Transit Noise and Vibration 
Impact Assessment, May 2006). 

TABLE 4-2:  SIGNIFICANCE CRITERIA SUMMARY 

Analysis Condition(s) 
Significance Criteria 

Daytime Nighttime 

Off-Site1 
if ambient is < 60 dBA CNEL ≥ 5 dBA CNEL Project increase 

if ambient is 60 - 65 dBA CNEL ≥ 3 dBA CNEL Project increase 
if ambient is > 65 dBA CNEL ≥ 1.5 dBA CNEL Project increase 

On-Site2 
Exterior residential land use 65 dBA CNEL 
Interior residential land use 45 dBA CNEL 

Construction3 

Permitted hours of 7:00 a.m. to 8:00 p.m. on any day. 

Noise Level Threshold 60 dBA Leq @ 200' n/a 

Vibration Level Threshold4 80 VdB n/a 
1 Source: FICON, 1992. 
2 Source: City of Moreno Valley General Noise Element, Policy 6.3.1. 
3 Source: City of Moreno Valley Municipal Code Section 11.80.030(D)(7) (Appendix 3.1). 
4 Source: FTA Transit Noise and Vibration Impact Assessment, May 2006. 
"Daytime" = 8:00 a.m. to 10:00 p.m.; "Nighttime" = 10:01 p.m. to 7:59 a.m.; "n/a" = No nighttime construction activity 
is permitted and therefore, no nighttime construction noise and vibration thresholds are identified. 
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5 EXISTING NOISE LEVEL MEASUREMENTS 

To assess the existing noise level environment, five 24-hour noise level measurements were 
taken at sensitive receiver locations in the Project study area.  The receiver locations were 
selected to describe and document the existing noise environment within the Project study area.  
Exhibit 5-A provides the boundaries of the Project study area and the noise level measurement 
locations.  To fully describe the existing noise conditions, noise level measurements were 
collected by Urban Crossroads, Inc. on Wednesday, January 28th, 2015.  Appendix 5.1 includes 
study area photos. 

5.1 MEASUREMENT PROCEDURE AND CRITERIA 

To describe the existing noise environment, the hourly noise levels were measured during typical 
weekday conditions over a 24-hour period.  By collecting individual hourly noise level 
measurements, it is possible to describe the daytime and nighttime hourly noise levels and 
calculate the 24-hour CNEL.  The long-term noise readings were recorded using Piccolo Type 2 
integrating sound level meter and dataloggers.  The Piccolo sound level meters were calibrated 
using a Larson-Davis calibrator, Model CAL 150.  All noise meters were programmed in "slow" 
mode to record noise levels in "A" weighted form.  The sound level meters and microphones 
were equipped with a windscreen during all measurements.  All noise level measurement 
equipment satisfies the American National Standards Institute (ANSI) standard specifications for 
sound level meters ANSI S1.4-2014/IEC 61672-1:2013. (13) 

5.2 NOISE MEASUREMENT LOCATIONS 

The long-term noise level measurements were positioned at the nearest sensitive receiver 
locations to assess the existing ambient hourly noise levels surrounding the Project site.  To 
describe the existing noise environment, it is not necessary to collect measurements at each 
individual building or residence, because each receiver measurement represents a group of 
buildings that share acoustical equivalence.  In other words, the area represented by the receiver 
shares similar shielding, terrain, and geometric relationship to the reference noise source.  
Receivers represent a location of noise sensitive areas and are used to estimate the future noise 
level impacts.  Collecting reference ambient noise level measurements at the nearby sensitive 
receiver locations allows for a comparison of the before and after Project noise levels and is 
necessary to assess potential cumulative noise impacts. 

5.3 NOISE MEASUREMENT RESULTS 

The noise measurements presented below focus on the average or equivalent sound levels (Leq).  
The equivalent sound level (Leq) represents a steady state sound level containing the same total 
energy as a time varying signal over a given sample period.  Table 5-1 identifies the hourly 
daytime (8:00 a.m. to 10:00 p.m.) and nighttime (10:01 p.m. to 7:59 a.m.) noise levels at each 
noise level measurement location.  Appendix 5.2 provides a summary of the existing hourly 
ambient noise levels described below:  
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EXHIBIT 5-A:  NOISE MEASUREMENT LOCATIONS 
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• Location L1 represents the noise levels at the northeastern corner of Ironwood Avenue and Nason 
Street near existing residential homes across Ironwood Avenue.  The noise level measurements 
collected show an overall 24-hour exterior noise level of 63.6 dBA CNEL.  The hourly noise levels 
measured at location L1 ranged from 55.5 to 61.9 dBA Leq during the daytime hours and from 
45.3 to 62.8 dBA Leq during the nighttime hours.  The energy (logarithmic) average daytime noise 
level was calculated at 60.1 dBA Leq with an average nighttime noise level of 57.1 dBA Leq. 

• Location L2 represents the noise levels in the northwestern portion of the Project site, east of 
existing residential homes across Nason Street.  The noise level measurements collected show an 
overall 24-hour exterior noise level of 55.4 dBA CNEL.  The hourly noise levels measured at 
location L2 ranged from 45.4 to 50.2 dBA Leq during the daytime hours and from 44.2 to 52.8 dBA 
Leq during the nighttime hours.  The energy (logarithmic) average daytime noise level was 
calculated at 48.7 dBA Leq with an average nighttime noise level of 49.0 dBA Leq. 

• Location L3 represents the noise levels at the southwestern corner of Ironwood Avenue and Oliver 
Street adjacent to an existing residential home.  The 24-hour CNEL indicates that the overall 
exterior noise level is 63.0 dBA CNEL.  At location L3 the background ambient noise levels ranged 
from 56.2 to 61.9 dBA Leq during the daytime hours to levels of 46.8 to 61.0 dBA Leq during the 
nighttime hours.  The energy (logarithmic) average daytime noise level was calculated at 59.7 dBA 
Leq with an average nighttime noise level of 56.1 dBA Leq. 

• Located on the eastern Project site boundary, location L4 represents the noise levels north of 
Ironwood Avenue at the Project site.  The noise level measurements collected show an overall 24-
hour exterior noise level of 55.5 dBA CNEL.  The hourly noise levels measured at location L4 ranged 
from 46.7 to 51.2 dBA Leq during the daytime hours and from 43.6 to 53.2 dBA Leq during the 
nighttime hours.  The energy (logarithmic) average daytime noise level was calculated at 49.7 dBA 
Leq with an average nighttime noise level of 49.1 dBA Leq. 

• Location L5 represents the noise levels south of the Project site across Ironwood Avenue adjacent 
to existing residential homes.  The 24-hour CNEL indicates that the overall exterior noise level is 
73.2 dBA CNEL.  At location L5 the background ambient noise levels ranged from 66.7 to 71.6 dBA 
Leq during the daytime hours to levels of 58.2 to 72.2 dBA Leq during the nighttime hours.  The 
energy (logarithmic) average daytime noise level was calculated at 69.9 dBA Leq with an average 
nighttime noise level of 66.8 dBA Leq. 

Table 5-1 provides the (energy average) noise levels used to describe the daytime and nighttime 
ambient conditions.  These daytime and nighttime energy average noise levels represent the 
average of all hourly noise levels observed during these time periods expressed as a single 
number.  Appendix 5.2 provides a summary of the noise levels for each hour as well as the 
minimum, maximum, L1, L2, L5, L8, L25, L50, L90, L95, and L99 percentile noise levels observed during 
the daytime and nighttime periods. 

The background ambient noise levels in the Project study area are dominated by the 
transportation related noise associated with the arterial roadway network.  This includes the auto 
and heavy truck activities near the noise level measurement locations.  The 24-hour existing noise 
level measurements shown on Table 5-1 present the worst-case existing unmitigated ambient 
noise conditions. 
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TABLE 5-1:  24-HOUR AMBIENT NOISE LEVEL MEASUREMENTS 

Location1 
Distance 

from Project 
Site (Feet) 

Description 
Hourly Noise Level 

(dBA Leq)2 CNEL 
Daytime Nighttime 

L1 0' 

Located at the northeastern corner 
of Ironwood Avenue and Nason 
Street near existing residential 
homes across Ironwood Avenue. 

60.1 57.1 63.6 

L2 0' 

Located in the northwestern 
portion of the Project site, east of 
existing residential homes across 
Nason Street. 

48.7 49.0 55.4 

L3 96' 

Located at the southwestern corner 
of Ironwood Avenue and Oliver 
Street adjacent to an existing 
residential home. 

59.7 56.1 63.0 

L4 0' 
Located north of Ironwood Avenue 
on the eastern Project site 
boundary. 

49.7 49.1 55.5 

L5 81' 
Located south of the Project site 
across Ironwood Avenue adjacent 
to existing residential homes. 

69.9 66.8 73.2 

1 See Exhibit 5-A for the location of the noise level measurement locations. 
2 Energy (logarithmic) average hourly levels. The long-term 24-hour measurement printouts are included in Appendix 5.2. 
"Daytime" = 8:00 a.m. to 10:00 p.m.; "Nighttime" = 10:01 p.m. to 7:59 a.m. 
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6 METHODS AND PROCEDURES 

The following section outlines the methods and procedures used to model and analyze the future 
traffic noise environment. 

6.1 FHWA TRAFFIC NOISE PREDICTION MODEL 

The estimated roadway noise impacts from vehicular traffic were calculated using a computer 
program that replicates the Federal Highway Administration (FHWA) Traffic Noise Prediction 
Model- FHWA-RD-77-108. (14)  The FHWA Model arrives at a predicted noise level through a 
series of adjustments to the Reference Energy Mean Emission Level (REMEL).  In California the 
national REMELs are substituted with the California Vehicle Noise (Calveno) Emission Levels. (15)  
Adjustments are then made to the REMEL to account for: the roadway classification (e.g., 
collector, secondary, major or arterial), the roadway active width (i.e., the distance between the 
center of the outermost travel lanes on each side of the roadway), the total average daily traffic 
(ADT), the travel speed, the percentages of automobiles, medium trucks, and heavy trucks in the 
traffic volume, the roadway grade, the angle of view (e.g., whether the roadway view is blocked), 
the site conditions ("hard" or "soft" relates to the absorption of the ground, pavement, or 
landscaping), and the percentage of total ADT which flows each hour throughout a 24-hour 
period. 

6.2 OFF-SITE TRAFFIC NOISE PREDICTION MODEL INPUTS 

Table 6-1 presents the roadway parameters used to assess the Project’s off-site transportation 
noise impacts.  Table 6-1 identifies the nine study area roadway segments, the distance from the 
centerline to adjacent land use based on the functional roadway classifications according to the 
City of Moreno Valley General Plan Environmental Impact Report (EIR) Traffic/Circulation section, 
and the vehicle speeds.  The ADT volumes used for this study, presented in Table 6-2, were 
obtained from the Ironwood Residential (TTM No. 37001) Traffic Impact Analysis, prepared by 
Urban Crossroads, Inc. (1)  Table 6-3 presents the time of day vehicle splits and Table 6-4 presents 
the traffic flow distributions (vehicle mix) used for this analysis.  The vehicle mix provides the 
hourly distribution percentages of automobile, medium trucks and heavy trucks for input into 
the FHWA noise prediction model. 
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TABLE 6-1:  OFF-SITE ROADWAY PARAMETERS 

ID Roadway Segment Adjacent Planned 
Land Use1 

Distance from 
Centerline to 

Nearest Adjacent 
Land Use (feet)2 

Vehicle 
Speed 
(mph) 

1 Nason St. s/o Ironwood Av. Residential 44' 45 
2 Nason St. n/o SR-60 WB Ramps Residential 44' 45 
3 Nason St. n/o SR-60 WB Fwy Open Space 44' 45 
4 Nason St. s/o SR-60 EB Ramps Commercial 44' 45 
5 Ironwood Av. w/o Nason St. Residential 44' 45 
6 Ironwood Av. e/o Nason St. Residential 44' 55 
7 Ironwood Av. e/o Lantz Ln. Residential 44' 55 
8 Ironwood Av. e/o Oliver St. Residential 44' 55 

1 Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 
2 Distance to adjacent land use is based upon the right-of-way distances for each functional roadway classification provided in the 
City of Moreno Valley General Plan Environmental Impact Report (EIR) Traffic/Circulation section. 

TABLE 6-2:  AVERAGE DAILY TRAFFIC VOLUMES 

ID Roadway Segment 

Average Daily Traffic (1,000's)1 

Existing Year 2020 Year 2035 

Without  
Project 

With 
Project 

Without 
Project 

With 
Project 

Without 
Project 

With 
Project 

1 Nason St. s/o Ironwood Av. 4.3  5.3  9.0  9.9  9.9  10.8  
2 Nason St. n/o SR-60 WB Ramps 4.8  5.7  9.5  10.4  10.4  11.4  
3 Nason St. n/o SR-60 WB Fwy 12.7  13.3  18.7  19.4  20.6  21.3  
4 Nason St. s/o SR-60 EB Ramps 17.8  18.2  24.9  25.2  27.4  27.7  
5 Ironwood Av. w/o Nason St. 6.8  7.1  12.2  12.5  13.4  13.7  
6 Ironwood Av. e/o Nason St. 4.6  5.3  7.8  8.6  8.6  9.4  
7 Ironwood Av. e/o Lantz Ln. 4.3  4.5  7.4  7.7  8.1  8.4  
8 Ironwood Av. e/o Oliver St. 4.3  4.8  7.4  7.8  8.1  8.5  

1 Source: Ironwood Residential (TTM No. 37001) Traffic Impact Analysis, Urban Crossroads, Inc. August 2015. 

TABLE 6-3:  TIME OF DAY VEHICLE SPLITS 

Time Period 
Vehicle Type 

Autos Medium Trucks Heavy Trucks 

Daytime (7:00 a.m. - 7:00 p.m.) 77.5% 84.8% 86.5% 
Evening (7:00 p.m. - 10:00 p.m.) 12.9% 4.9% 2.7% 
Nighttime (10:00 p.m. - 7:00 a.m.) 9.6% 10.3% 10.8% 

Total: 100.0% 100.0% 100.0% 
Source: County of Riverside Office of Industrial Hygiene. 
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TABLE 6-4:  DISTRIBUTION OF TRAFFIC FLOW BY VEHICLE TYPE (VEHICLE MIX) 

Roadway 
Total % Traffic Flow 

Total 
Autos Medium Trucks Heavy Trucks 

All Segments1 97.42% 1.84% 0.74% 100.00% 
1 Source: County of Riverside Office of Industrial Hygiene. 

6.3 ON-SITE TRAFFIC NOISE PREDICTION MODEL INPUTS 

The on-site roadway parameters including the ADT volumes used for this analysis are presented 
on Table 6-5.  Based on the City of Moreno Valley General Plan EIR Traffic/Circulation section, 
Figure 5.2-1, Ironwood Avenue is classified as a 4-lane Minor Arterial. (16)  To predict the future 
on-site noise environment at the Project site, the City of Moreno Valley General Plan EIR 
Traffic/Circulation section, Table 5.2-5, future design capacity traffic volumes were used.  The 
traffic volumes shown on Table 6-5 reflect future long-range traffic conditions needed to assess 
the future on-site traffic noise environment and to identify potential mitigation measures (if any) 
that address the worst-case future conditions.  For the purposes of this analysis, soft site 
conditions were used to analyze the on-site traffic noise impacts for the Project study area.  Soft 
site conditions account for the sound propagation loss over natural surfaces such as normal earth 
and ground vegetation. 

TABLE 6-5:  ON-SITE ROADWAY PARAMETERS 

Roadway Lanes Classification1 
Design 

Capacity  
Volume2 

Posted 
Speed  
Limit 

(mph)3 

Site  
Conditions 

Ironwood Av. 4 Minor Arterial 30,000 55 Soft 
1 Road classifications based upon the City of Moreno Valley General Plan Environmental Impact Report (EIR), Figure 5.2-1. 
2 Source:  City of Moreno Valley General Plan EIR, Table 5.2-5. 
3 Source: Ironwood Residential (TTM No. 37001) Traffic Impact Analysis, Urban Crossroads, Inc., August 2015. 

Table 6-3 presents the time of day vehicle splits by vehicle type, and Table 6-4 presents the total 
traffic flow distributions (vehicle mixes) used for this analysis.  The vehicle mix provides the hourly 
distribution percentages of automobile, medium trucks and heavy trucks for input into the FHWA 
model based on roadway types.  To predict the future noise environment at lots within the 
Project site, coordinate information was collected to identify the noise transmission path 
between the noise source and receiver.  The coordinate information is based on the Project site 
plan showing the plotting of each lot in relationship to Ironwood Avenue, as shown in Appendix 
6.1. 

The site plan is used to identify the relationship between the roadway centerline elevation, the 
pad elevation and the centerline distance to the noise barrier, and the building façade.  The 
exterior noise level impacts at the outdoor living area receivers (backyards) were placed five feet 
above the pad elevation and ten feet from the proposed barrier location or at the proposed 
building façade, whichever is greater.  First floor receivers were located five feet above the 
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proposed finished floor elevation and second floor receivers were located fourteen feet above 
the proposed finished floor elevation. 

6.4 VIBRATION ASSESSMENT 

This analysis focuses on the potential ground-borne vibration associated with vehicular traffic 
and construction activities.  Ground-borne vibration levels from automobile traffic are generally 
overshadowed by vibration generated by heavy trucks that roll over the same uneven roadway 
surfaces.  However, due to the rapid drop-off rate of ground-borne vibration and the short 
duration of the associated events, vehicular traffic-induced ground-borne vibration is rarely 
perceptible beyond the roadway right-of-way, and rarely results in vibration levels that cause 
damage to buildings in the vicinity. 

However, while vehicular traffic is rarely perceptible, construction has the potential to result in 
varying degrees of temporary ground vibration, depending on the specific construction activities 
and equipment used.  Ground vibration levels associated with various types of construction 
equipment are summarized on Table 6-6.  Based on the representative vibration levels presented 
for various construction equipment types, it is possible to estimate the human response 
(annoyance) using the following vibration assessment methods defined by the FTA.  To describe 
the human response (annoyance) associated with vibration impacts the FTA provides the 
following equation (7):  LVdB(D) = LVdB(25 ft) – 30log(D/25) 

TABLE 6-6:  VIBRATION SOURCE LEVELS FOR CONSTRUCTION EQUIPMENT 

Equipment Vibration Decibels (VdB)  
at 25 feet 

Small bulldozer 58 

Jackhammer 79 

Loaded Trucks 86 

Large bulldozer 87 
Source: Federal Transit Administration, Transit Noise and Vibration Impact Assessment, May 2006. 
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7 OFF-SITE TRAFFIC NOISE IMPACTS 

To assess the off-site transportation CNEL noise level impacts associated with development of 
the proposed Project, noise contours were developed based on the Ironwood Residential (TTM 
No. 37001) Traffic Impact Analysis. (1)  Noise contour boundaries represent the equal levels of 
noise exposure and are measured in CNEL from the center of the roadway.  Noise contours were 
developed for the following traffic scenarios: 

• Existing Without / With Project: This scenario refers to the existing present-day noise conditions, 
without the Project, and with the construction of the Project. 

• Year 2020 Without / With Project:  This scenario refers to the background noise conditions at 
future Year 2020 with and without the proposed Project.  The with Project scenario corresponds 
to Year 2020 conditions and includes all cumulative projects identified in the Traffic Impact 
Analysis. 

• Year 2035 Without / With Project:  This scenario refers to the background noise conditions at 
future Year 2035 with and without the proposed Project.  The with Project scenario corresponds 
to Year 2035 conditions and includes all cumulative projects identified in the Traffic Impact 
Analysis. 

7.1 TRAFFIC NOISE CONTOURS 

To quantify the Project's traffic noise impacts on the surrounding areas, the changes in traffic 
noise levels on nine roadway segments surrounding the Project were calculated based on the 
changes in the average daily traffic volumes.  The noise contours were used to assess the Project's 
incremental traffic-related noise impacts at land uses adjacent to roadways conveying Project 
traffic.  Based on the noise impact significance criteria described in Section 4, a significant off-
site traffic noise level impact occurs if the without Project noise levels at nearby noise-sensitive 
receivers: 

• are less than 60 dBA and the Project creates a readily perceptible 5 dBA or greater Project related 
noise level increase, or: 

• range from 60 to 65 dBA and the Project creates a barely perceptible 3 dBA or greater Project 
noise level increase, or; 

• already exceed 65 dBA, and the Project creates a community noise level impact of greater than 
1.5 dBA. 

Noise contours represent the distance to noise levels of a constant value and are measured from 
the center of the roadway for the 70, 65, and 60 dBA noise levels.  The noise contours do not 
take into account the effect of any existing noise barriers or topography that may affect ambient 
noise levels.  In addition, since the noise contours reflect modeling of vehicular noise on area 
roadways, they appropriately do not reflect noise contributions from any nearby stationary noise 
sources within the Project study area.  Tables 7-1 to 7-6 present a summary of the unmitigated 
exterior traffic noise levels for the nine study area roadway segments analyzed from the without 
Project to the with Project conditions in each of the three timeframes: Existing, Year 2020, and 
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Year 2035 conditions.  Appendix 7.1 includes a summary of the traffic noise level contours for 
each of the six traffic scenarios. 

TABLE 7-1:  EXISTING WITHOUT PROJECT CONDITIONS NOISE CONTOURS 

ID Road Segment Adjacent 
Land Use1 

CNEL at 
Nearest 
Adjacent 

Land 
Use  

(dBA) 

Distance to Contour 
from Centerline 

(Feet)2 
70 

dBA  
CNEL 

65 
dBA 
CNEL 

60 
dBA 
CNEL 

1 Nason St. s/o Ironwood Av. Residential 64.9 RW RW 93 
2 Nason St. n/o SR-60 WB Ramps Residential 65.3 RW 46 100 
3 Nason St. n/o SR-60 WB Fwy Open Space 69.6 RW 89 191 
4 Nason St. s/o SR-60 EB Ramps Commercial 71.0 52 111 239 
5 Ironwood Av. w/o Nason St. Residential 66.8 RW 58 126 
6 Ironwood Av. e/o Nason St. Residential 67.4 RW 63 136 
7 Ironwood Av. e/o Lantz Ln. Residential 67.1 RW 60 130 
8 Ironwood Av. e/o Oliver St. Residential 67.1 RW 60 130 

1 Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 

2 "RW" = Location of the respective noise contour falls within the right-of-way of the road. 

TABLE 7-2:  EXISTING WITH PROJECT CONDITIONS NOISE CONTOURS 

ID Road Segment Adjacent 
Land Use1 

CNEL at 
Nearest 
Adjacent 

Land 
Use  

(dBA) 

Distance to Contour 
from Centerline 

(Feet)2 
70 

dBA  
CNEL 

65 
dBA 
CNEL 

60 
dBA 
CNEL 

1 Nason St. s/o Ironwood Av. Residential 65.8 RW 49 107 
2 Nason St. n/o SR-60 WB Ramps Residential 66.1 RW 52 112 
3 Nason St. n/o SR-60 WB Fwy Open Space 69.8 RW 91 197 
4 Nason St. s/o SR-60 EB Ramps Commercial 71.1 52 113 243 
5 Ironwood Av. w/o Nason St. Residential 67.0 RW 60 130 
6 Ironwood Av. e/o Nason St. Residential 68.0 RW 69 149 
7 Ironwood Av. e/o Lantz Ln. Residential 67.3 RW 62 134 
8 Ironwood Av. e/o Oliver St. Residential 67.5 RW 65 140 

1 Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 

2 "RW" = Location of the respective noise contour falls within the right-of-way of the road. 
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TABLE 7-3:  YEAR 2020 WITHOUT PROJECT CONDITIONS NOISE CONTOURS 

ID Road Segment Adjacent 
Land Use1 

CNEL at 
Nearest 
Adjacent 

Land 
Use  

(dBA) 

Distance to Contour 
from Centerline 

(Feet)2 
70 

dBA  
CNEL 

65 
dBA 
CNEL 

60 
dBA 
CNEL 

1 Nason St. s/o Ironwood Av. Residential 68.1 RW 70 152 
2 Nason St. n/o SR-60 WB Ramps Residential 68.3 RW 73 157 
3 Nason St. n/o SR-60 WB Fwy Open Space 71.2 53 115 247 
4 Nason St. s/o SR-60 EB Ramps Commercial 72.5 64 139 299 
5 Ironwood Av. w/o Nason St. Residential 69.4 RW 86 186 
6 Ironwood Av. e/o Nason St. Residential 69.6 RW 90 193 
7 Ironwood Av. e/o Lantz Ln. Residential 69.4 RW 87 187 
8 Ironwood Av. e/o Oliver St. Residential 69.4 RW 87 187 

1 Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 

2 "RW" = Location of the respective noise contour falls within the right-of-way of the road. 

TABLE 7-4:  YEAR 2020 WITH PROJECT CONDITIONS NOISE CONTOURS 

ID Road Segment Adjacent 
Land Use1 

CNEL at 
Nearest 
Adjacent 

Land 
Use  

(dBA) 

Distance to Contour 
from Centerline 

(Feet)2 
70 

dBA  
CNEL 

65 
dBA 
CNEL 

60 
dBA 
CNEL 

1 Nason St. s/o Ironwood Av. Residential 68.5 RW 75 162 
2 Nason St. n/o SR-60 WB Ramps Residential 68.7 RW 78 167 
3 Nason St. n/o SR-60 WB Fwy Open Space 71.4 55 118 253 
4 Nason St. s/o SR-60 EB Ramps Commercial 72.5 65 140 302 
5 Ironwood Av. w/o Nason St. Residential 69.5 RW 88 189 
6 Ironwood Av. e/o Nason St. Residential 70.1 44 96 206 
7 Ironwood Av. e/o Lantz Ln. Residential 69.6 RW 89 192 
8 Ironwood Av. e/o Oliver St. Residential 69.6 RW 90 193 

1 Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 

2 "RW" = Location of the respective noise contour falls within the right-of-way of the road. 
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TABLE 7-5:  YEAR 2035 WITHOUT PROJECT CONDITIONS NOISE CONTOURS 

ID Road Segment Adjacent 
Land Use1 

CNEL at 
Nearest 
Adjacent 

Land 
Use  

(dBA) 

Distance to Contour 
from Centerline 

(Feet)2 
70 

dBA  
CNEL 

65 
dBA 
CNEL 

60 
dBA 
CNEL 

1 Nason St. s/o Ironwood Av. Residential 68.5 RW 75 162 
2 Nason St. n/o SR-60 WB Ramps Residential 68.7 RW 78 167 
3 Nason St. n/o SR-60 WB Fwy Open Space 71.7 57 122 264 
4 Nason St. s/o SR-60 EB Ramps Commercial 72.9 69 148 319 
5 Ironwood Av. w/o Nason St. Residential 69.8 RW 92 198 
6 Ironwood Av. e/o Nason St. Residential 70.1 44 96 206 
7 Ironwood Av. e/o Lantz Ln. Residential 69.8 RW 92 198 
8 Ironwood Av. e/o Oliver St. Residential 69.8 RW 92 198 

1 Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 

2 "RW" = Location of the respective noise contour falls within the right-of-way of the road. 

TABLE 7-6:  YEAR 2035 WITH PROJECT CONDITIONS NOISE CONTOURS 

ID Road Segment Adjacent 
Land Use1 

CNEL at 
Nearest 
Adjacent 

Land 
Use  

(dBA) 

Distance to Contour 
from Centerline 

(Feet)2 
70 

dBA  
CNEL 

65 
dBA 
CNEL 

60 
dBA 
CNEL 

1 Nason St. s/o Ironwood Av. Residential 68.9 RW 80 171 
2 Nason St. n/o SR-60 WB Ramps Residential 69.1 RW 82 178 
3 Nason St. n/o SR-60 WB Fwy Open Space 71.8 58 125 270 
4 Nason St. s/o SR-60 EB Ramps Commercial 72.9 69 149 321 
5 Ironwood Av. w/o Nason St. Residential 69.9 RW 93 201 
6 Ironwood Av. e/o Nason St. Residential 70.5 47 102 219 
7 Ironwood Av. e/o Lantz Ln. Residential 70.0 44 94 203 
8 Ironwood Av. e/o Oliver St. Residential 70.0 44 95 205 

1 Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 

2 "RW" = Location of the respective noise contour falls within the right-of-way of the road. 
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7.2 EXISTING CONDITION PROJECT TRAFFIC NOISE LEVEL CONTRIBUTIONS 

Table 7-7 presents a comparison of the Existing without and with Project conditions CNEL noise 
levels.  Table 7-1 shows that the exterior noise levels are expected to range from 64.9 to 71.0 
dBA CNEL for Existing without Project conditions.  Table 7-2 presents the Existing with Project 
conditions noise level contours that are expected to range from 65.8 to 71.1 dBA CNEL.  As shown 
on Table 7-7 the Project is expected to generate an exterior noise level increase of up to 0.9 dBA 
CNEL.  Based on the significance criteria in Section 4, the Project-related off-site traffic noise level 
increases are considered less than significant impacts for all roadway segments under Existing 
conditions. 

TABLE 7-7:  EXISTING PROJECT-RELATED TRAFFIC NOISE IMPACTS 

ID Road Segment Adjacent 
Land Use1 

CNEL at Adjacent Land Use 
(dBA) Potential 

Significant 
Impact?2 Without 

 Project 
With  

Project 
Project 

Addition 

1 Nason St. s/o Ironwood Av. Residential 64.9 65.8 0.9 No 
2 Nason St. n/o SR-60 WB Ramps Residential 65.3 66.1 0.8 No 
3 Nason St. n/o SR-60 WB Fwy Open Space 69.6 69.8 0.2 No 
4 Nason St. s/o SR-60 EB Ramps Commercial 71.0 71.1 0.1 No 
5 Ironwood Av. w/o Nason St. Residential 66.8 67.0 0.2 No 
6 Ironwood Av. e/o Nason St. Residential 67.4 68.0 0.6 No 
7 Ironwood Av. e/o Lantz Ln. Residential 67.1 67.3 0.2 No 
8 Ironwood Av. e/o Oliver St. Residential 67.1 67.5 0.4 No 

1 Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 

2 Significance Criteria (Section 4, Table 4-1). 

7.3 YEAR 2020 PROJECT TRAFFIC NOISE LEVEL CONTRIBUTIONS 

Table 7-8 presents a comparison of the Year 2020 without and with Project conditions CNEL noise 
levels.  Table 7-3 shows that the exterior noise levels are expected to range from 68.1 to 72.5 
dBA CNEL for Year 2020 without Project conditions.  Table 7-4 presents the Year 2020 with Project 
conditions noise level contours that are expected to range from 68.5 to 72.5 dBA CNEL.  As shown 
on Table 7-8 the Project is expected to generate an exterior noise level increase of up to 0.5 dBA 
CNEL.  Based on the significance criteria in Section 4, the Project-related off-site traffic noise level 
increases are considered less than significant impacts for all roadway segments under Year 2020 
conditions. 
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TABLE 7-8:  YEAR 2020 PROJECT-RELATED TRAFFIC NOISE IMPACTS 

ID Road Segment Adjacent 
Land Use1 

CNEL at Adjacent Land Use 
(dBA) Potential 

Significant 
Impact?2 Without 

 Project 
With  

Project 
Project 

Addition 

1 Nason St. s/o Ironwood Av. Residential 68.1 68.5 0.4 No 
2 Nason St. n/o SR-60 WB Ramps Residential 68.3 68.7 0.4 No 
3 Nason St. n/o SR-60 WB Fwy Open Space 71.2 71.4 0.2 No 
4 Nason St. s/o SR-60 EB Ramps Commercial 72.5 72.5 0.0 No 
5 Ironwood Av. w/o Nason St. Residential 69.4 69.5 0.1 No 
6 Ironwood Av. e/o Nason St. Residential 69.6 70.1 0.5 No 
7 Ironwood Av. e/o Lantz Ln. Residential 69.4 69.6 0.2 No 
8 Ironwood Av. e/o Oliver St. Residential 69.4 69.6 0.2 No 

1 Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 

2 Significance Criteria (Section 4, Table 4-1). 

7.4 YEAR 2035 PROJECT TRAFFIC NOISE LEVELS 

Table 7-9 presents a comparison of the Year 2035 without and with Project conditions CNEL noise 
levels.  Table 7-5 shows that the exterior noise levels are expected to range from 68.5 to 72.9 
dBA CNEL for Year 2035 without Project conditions.  Table 7-6 presents the Year 2035 with Project 
conditions noise level contours that are expected to range from 68.9 to 72.9 dBA CNEL.  As shown 
on Table 7-9 the Project is expected to generate an exterior noise level increase of up to 0.4 dBA 
CNEL.  Based on the significance criteria in Section 4, the Project-related off-site traffic noise level 
increases are considered less than significant impacts for all roadway segments under Year 2035 
conditions. 

TABLE 7-9:  YEAR 2035 PROJECT-RELATED TRAFFIC NOISE IMPACTS 

ID Road Segment Adjacent 
Land Use1 

CNEL at Adjacent Land Use 
(dBA) Potential 

Significant 
Impact?2 Without 

 Project 
With  

Project 
Project 

Addition 

1 Nason St. s/o Ironwood Av. Residential 68.5 68.9 0.4 No 
2 Nason St. n/o SR-60 WB Ramps Residential 68.7 69.1 0.4 No 
3 Nason St. n/o SR-60 WB Fwy Open Space 71.7 71.8 0.1 No 
4 Nason St. s/o SR-60 EB Ramps Commercial 72.9 72.9 0.0 No 
5 Ironwood Av. w/o Nason St. Residential 69.8 69.9 0.1 No 
6 Ironwood Av. e/o Nason St. Residential 70.1 70.5 0.4 No 
7 Ironwood Av. e/o Lantz Ln. Residential 69.8 70.0 0.2 No 
8 Ironwood Av. e/o Oliver St. Residential 69.8 70.0 0.2 No 

1 Source: City of Moreno Valley General Plan Land Use Map, Figure 2-2. 

2 Significance Criteria (Section 4, Table 4-1). 
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7.5 PROJECT TRAFFIC NOISE CONTRIBUTIONS 

The off-site traffic noise analysis shows that the greatest Project-related noise level contribution 
of 0.9 dBA CNEL under Existing conditions will decrease to 0.4 dBA CNEL under Year 2035 
conditions.  This shows that the Project's incremental traffic-related noise level increases at land 
uses adjacent to roadways conveying Project traffic will diminish over time.  This occurs as the 
background traffic on the study area roadway segments increases and the Project represents a 
smaller percentage of the overall traffic volume.  The off-site traffic noise analysis indicates that 
the Project’s contributions to roadway noise levels will be less than significant. 
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8 ON-SITE TRAFFIC NOISE IMPACTS 

An on-site exterior noise impact analysis has been completed to determine the traffic noise 
exposure and to identify potential necessary noise abatement measures for the proposed 
Ironwood Residential (TTM No. 37001) Project.  It is expected that the primary source of noise 
impacts to the Project site will be traffic noise from Ironwood Avenue.  The Project will also 
experience some background traffic noise impacts from Nason Street, Oliver Street, and the 
Project’s internal streets, however, due to the distance, topography and low traffic 
volume/speed, traffic noise from these roads will not make a significant contribution to the noise 
environment. 

8.1 ON-SITE EXTERIOR NOISE ANALYSIS 

Using the FHWA traffic noise prediction model and the parameters outlined in Tables 6-3 to 6-5, 
the expected future exterior noise levels for individual lots were calculated.  Table 8-1 presents 
a summary of future exterior noise level impacts in the outdoor living areas (backyards) for the 
lots within the Project site.  The on-site traffic noise level impacts indicate that the lots adjacent 
to Ironwood Avenue will experience unmitigated exterior noise levels ranging from 63.3 to 67.0 
dBA CNEL.  The on-site traffic noise analysis calculations are provided in Appendix 8.1. 

To satisfy the City of Moreno Valley 65 dBA CNEL exterior noise level standards for residential 
land use, the construction of 4-foot high noise barriers for the outdoor living areas (backyards) 
of lots 26 to 30 is required.  With the recommended noise barriers shown on Exhibit ES-A, the 
mitigated future exterior noise levels will range from 61.5 to 63.3 dBA CNEL.  This noise analysis 
shows that the recommended noise barriers will satisfy the City of Moreno Valley 65 dBA CNEL 
exterior noise level standards.  The recommendations identify the minimum required noise 
barrier height to satisfy the City of Moreno Valley exterior noise level standards. 

TABLE 8-1:  EXTERIOR NOISE LEVELS (CNEL) 

Lot 
Number Roadway 

Unmitigated 
Noise Level  
(dBA CNEL) 

Mitigated  
Noise Level  
(dBA CNEL) 

Recommended 
Barrier Height 

(Feet) 

Top of 
Barrier 

Elevation 
(Feet) 

1 Ironwood Av. 64.5 –1 –1 –1 
5 Ironwood Av. 64.4 –1 –1 –1 

12 Ironwood Av. 64.4 –1 –1 –1 
19 Ironwood Av. 64.4 –1 –1 –1 
20 Ironwood Av. 64.3 –1 –1 –1 
23 Ironwood Av. 63.3 –1 –1 –1 
25 Ironwood Av. 64.6 –1 –1 –1 
27 Ironwood Av. 66.6 61.5 4' 1876' 
30 Ironwood Av. 67.0 61.6 4' 1882' 

1 No exterior noise mitigation required to meet the City of Moreno Valley exterior noise standards. 
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8.2 ON-SITE INTERIOR NOISE ANALYSIS 

To ensure that the interior noise levels comply with the City of Moreno Valley 45 dBA CNEL 
interior noise standards, future noise levels were calculated at the first and second floor building 
façades. 

8.2.1 NOISE REDUCTION METHODOLOGY  

The interior noise level is the difference between the predicted exterior noise level at the building 
façade and the noise reduction of the structure.  Typical building construction will provide a Noise 
Reduction (NR) of approximately 12 dBA with "windows open" and a minimum 25 dBA NR with 
"windows closed."  However, sound leaks, cracks and openings within the window assembly can 
greatly diminish its effectiveness in reducing noise.  Several methods are used to improve interior 
NR, including: (1) weather-stripped solid core exterior doors; (2) upgraded dual glazed windows; 
(3) mechanical ventilation/air conditioning; and (4) exterior wall/roof assembles free of cut outs 
or openings. 

8.2.2 INTERIOR NOISE LEVEL ASSESSMENT 

To satisfy the City of Moreno Valley 45 dBA CNEL interior noise level criteria, a Noise Reduction 
(NR) of up to 21.4 dBA and a windows closed condition requiring a means of mechanical 
ventilation (e.g. air conditioning) are required for lots adjacent to Ironwood Avenue.  Table 8-2 
shows that the future unmitigated noise levels at the first floor building façade are expected to 
range from 60.1 to 64.3 dBA CNEL.  The first floor interior noise level analysis shows that the City 
of Moreno Valley 45 dBA CNEL interior noise level standards for residential land use can be 
satisfied using standard windows with a minimum STC rating of 27 for all lots adjacent to 
Ironwood Avenue.  Table 8-3 shows that the future unmitigated noise levels at the second floor 
building façade are expected to range from 63.0 to 66.4 dBA CNEL.  The second floor interior 
noise level analysis shows that the City of Moreno Valley 45 dBA CNEL interior noise level 
standards for residential land use can be satisfied using standard windows with a minimum STC 
rating of 27 for all lots adjacent to Ironwood Avenue.  The interior noise analysis shows that with 
the recommended interior noise mitigation measures described in the Executive Summary, the 
Project will satisfy the City of Moreno Valley 45 dBA CNEL interior noise level standards for 
residential development. 

  

1.ah

Packet Pg. 1558

A
tt

ac
h

m
en

t:
 N

o
is

e 
Im

p
ac

t 
A

n
al

ys
is

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Ironwood Residential (TTM No. 37001) Noise Impact Analysis 

09385-02 Noise Study 
43 

TABLE 8-2:  FIRST FLOOR INTERIOR NOISE IMPACTS (CNEL) 

Lot 
Number 

Noise Level  
at Façade1 

Required 
Interior 
Noise 

Reduction2 

Estimated 
Interior 
Noise 

Reduction3 

Upgraded  
Windows4 

Interior 
Noise Level5 

1 64.1 19.1 25.0 No 39.1 
5 64.1 19.1 25.0 No 39.1 

12 64.1 19.1 25.0 No 39.1 
19 64.1 19.1 25.0 No 39.1 
20 64.0 19.0 25.0 No 39.0 
23 63.0 18.0 25.0 No 38.0 
25 64.3 19.3 25.0 No 39.3 
27 60.2 15.2 25.0 No 35.2 
30 60.1 15.1 25.0 No 35.1 

1 Exterior noise level at the facade with a windows closed condition requiring a means of mechanical ventilation (e.g. air 
conditioning). 
2 Noise reduction required to satisfy the 45 dBA CNEL interior noise standards. 
3 A minimum 25 dBA noise reduction is assumed with standard building construction. 
4 Does the required interior noise reduction trigger upgraded with a minimum STC rating of greater than 27? 
5 Estimated interior noise level with minimum STC rating for all windows. 

TABLE 8-3:  SECOND FLOOR INTERIOR NOISE IMPACTS (CNEL) 

Lot 
Number 

Noise Level  
at Façade1 

Required 
Interior 
Noise 

Reduction2 

Estimated 
Interior 
Noise 

Reduction3 

Upgraded  
Windows4 

Interior 
Noise Level5 

1 64.1 19.1 25.0 No 39.1 
5 64.1 19.1 25.0 No 39.1 

12 64.1 19.1 25.0 No 39.1 
19 64.1 19.1 25.0 No 39.1 
20 64.0 19.0 25.0 No 39.0 
23 63.0 18.0 25.0 No 38.0 
25 64.3 19.3 25.0 No 39.3 
27 66.2 21.2 25.0 No 41.2 
30 66.4 21.4 25.0 No 41.4 

1 Exterior noise level at the facade with a windows closed condition requiring a means of mechanical ventilation (e.g. air 
conditioning). 
2 Noise reduction required to satisfy the 45 dBA CNEL interior noise standards. 
3 A minimum 25 dBA noise reduction is assumed with standard building construction. 
4 Does the required interior noise reduction trigger upgraded with a minimum STC rating of greater than 27? 
5 Estimated interior noise level with minimum STC rating for all windows. 
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9 RECEIVER LOCATIONS 

To assess the potential for short-term construction noise impacts, the following nine receiver 
locations, as shown on Exhibit 9-A, were identified as representative locations for analysis.  
Sensitive receivers are generally defined as locations where people reside or where the presence 
of unwanted sound could otherwise adversely affect the use of the land.  Noise-sensitive land 
uses are generally considered to include: schools, hospitals, single-family dwellings, mobile home 
parks, churches, libraries, and recreation areas.  Moderately noise-sensitive land uses typically 
include: multi-family dwellings, hotels, motels, dormitories, out-patient clinics, cemeteries, golf 
courses, country clubs, athletic/tennis clubs, and equestrian clubs.  Land uses that are considered 
relatively insensitive to noise include business, commercial, and professional developments.  
Land uses that are typically not affected by noise include: industrial, manufacturing, utilities, 
agriculture, natural open space, undeveloped land, parking lots, warehousing, liquid and solid 
waste facilities, salvage yards, and transit terminals. 

Representative sensitive receivers in the vicinity of the Project site include existing residential 
homes represented by receiver locations R1 to R9.  The closest sensitive receiver is represented 
by location R1 where an existing residential home is located approximately 40 feet west of the 
Project site. 

R1: Located approximately 40 feet west of the Project site, R1 represents existing residential 
homes at the northwest corner of Nason Street and Sandi Lane. 

R2: Location R2 represents the existing single-family residential home located approximately 
86 feet west of the Project site across Nason Street. 

R3: Location R3 represents the existing residential homes situated west of the Project site 
across Nason Street at a distance of roughly 208 feet. 

R4: Location R4 represents the existing residential home situated approximately 168 feet 
south of the Project site across Ironwood Avenue. 

R5: At a distance of approximately 141 feet, location R5 represents single-family residential 
homes south of the Project site across Ironwood Avenue. 

R6: At a distance of 145 feet south of the Project site, R6 describes the residential homes 
located at the southwest corner of Ironwood Avenue and Lantz Lane. 

R7: Location R7 represents existing single-family residential homes located south of the 
Project site at a distance of approximately 227 feet on Walfred Way. 

R8: Location R8 represents the existing residential home situated approximately 216 feet 
south of the Project site at the northwest corner of Walfred Way and Oliver Street. 

R9: Location R9 represents the existing residential community located approximately 1,369 
feet east of the Project site. 
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10 CONSTRUCTION IMPACTS 

This section analyzes potential impacts resulting from the short-term construction activities 
associated with the development of the Project. 

10.1 CONSTRUCTION NOISE STANDARDS 

Project construction shall be limited to the hours of 7:00 a.m. to 8:00 p.m. on any day and may 
not generate a noise level at 200 feet from the property line which exceeds the noise standards 
provided in the Noise Ordinance, Section 11.80.030(C), Non-impulsive Sound Decibel Limits, 
which states the following:   

No person shall maintain, create, operate or cause to be operated on private property any 
source of sound in such a manner as to create any non-impulsive sound which exceeds the 
limits set forth for the source land use category in Table 11.80.030-2 when measured at a 
distance of two hundred (200) feet or more from the real property line of the source of the 
sound, if the sound occurs on privately owned property, or from the source of the sound, 
if the sound occurs on public right-of-way, public space or other publicly owned property.  
Any source of sound in violation of this subsection shall be deemed prima facie to be a 
noise disturbance. (10) 

Even though the City of Moreno Valley Municipal Code does not identify specific construction 
noise limits; it does provide noise level limits for the source land use category when measured at 
a distance of 200 feet.  For the purpose of this analysis, the Ironwood Residential (TTM No. 37001) 
Project is considered Residential land use since it is land primarily for dwelling units, as defined 
by the City of Moreno Valley Municipal Code.  For residential land uses, the City of Moreno Valley 
60 dBA Leq noise level standard at a distance of 200 feet is used as the limit for this analysis to 
assess the construction noise level impacts at sensitive receivers in the Project study area.  
Therefore, to conform to the applicable provisions of the Municipal Code, the maximum 
allowable noise generated by on-site construction activities when measured at 200 feet from any 
property line, shall not exceed 60 dBA Leq. 

10.2 CONSTRUCTION NOISE LEVELS 

Noise generated by the Project construction equipment will include a combination of trucks, 
power tools, concrete mixers and portable generators that when combined can reach high levels.  
The number and mix of construction equipment is expected to occur in the following four stages: 

• Grading 
• Paving 
• Building Construction 
• Architectural Coating 

This construction noise analysis was prepared using the Federal Highway Administration (FHWA) 
published Roadway Construction Noise Model (RCNM) that includes a national database of 
construction equipment reference noise emission levels. (17)  The RCNM equipment database, 
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as shown in Appendix 10.1, provides a comprehensive list of the noise generating characteristics 
for specific types of construction equipment.  In addition, the database provides an acoustical 
usage factor to estimate the fraction of time each piece of construction equipment is operating 
at full power (i.e., its loudest condition) during a construction operation. 

Noise levels generated by heavy construction equipment can range from approximately 62 dBA 
to 76 dBA when measured at 200 feet.  However, these noise levels diminish with distance from 
the construction site at a rate of 6 dBA per doubling of distance.  For example, a noise level of 76 
dBA measured at 200 feet from the noise source to the receiver would be reduced to 70 dBA at 
400 feet from the source to the receiver, and would be further reduced to 64 dBA at 800 feet 
from the source to the receiver.  The construction noise levels including the number and mix of 
construction equipment by construction phase are consistent with the data used to support the 
construction emissions in the Ironwood Residential (TTM No. 37001) Air Quality Impact Analysis 
prepared by Urban Crossroads Inc. (18) 

10.3 CONSTRUCTION NOISE ANALYSIS 

Using the stationary-source RCNM noise prediction model, calculations of the Project 
construction noise level impacts at the nine sensitive receiver locations were completed.  Tables 
10-1 to 10-4 present the short-term construction noise levels at a distance of 200 feet from the 
center of construction activity for each stage of construction.  Table 10-5 provides a summary of 
the construction noise levels by phase at the nine noise receiver locations.  Based on the four 
stages of construction, the noise impacts associated with the proposed Project are expected to 
create temporary high noise levels at the nearby receiver locations.  To assess the construction 
noise levels at each receiver location, this analysis shows the construction noise levels by phase 
when all heavy equipment is operating simultaneously at a distance of roughly 100 feet from the 
Project site boundary.  Exhibit 10-A shows the receiver locations and construction activity 
location used in this analysis. 
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TABLE 10-1:  GRADING EQUIPMENT NOISE LEVELS 

Equipment Type1 Quantity Usage 
Factor2 

Hours Of 
Operation3 

Reference 
Noise Level @ 

50 Feet 
(dBA Lmax) 

Combined Level  
@ 200 Feet 
(dBA Leq) 

Excavators 2 40% 3.2 81.0 68.0 
Graders 1 40% 3.2 85.0 69.0 
Water Trucks 1 40% 3.2 76.0 60.0 
Rubber Tired Dozers 1 40% 3.2 82.0 66.0 
Scrapers 2 40% 3.2 84.0 71.0 
Tractor/Loader/Backhoes 2 40% 3.2 79.0 66.0 

Combined Hourly Noise Levels 200 Feet (dBA Leq)  75.5 

Distance to 65 dBA Leq Contour (Feet) 672' 

      

Construction Noise  
Reference Distance 

Distance To 
Construction 

Activity (Feet)4 

Distance 
Attenuation 
(dBA Leq)5 

Estimated 
Existing Barrier 

Attenuation 
(dBA Leq)6 

Construction 
Noise Level 
(dBA Leq) 

R1 140' -8.9 0.0 66.6 
R2 186' -11.4 0.0 64.1 
R3 308' -15.8 0.0 59.7 
R4 269' -14.6 0.0 60.9 
R5 241' -13.7 -5.0 56.9 
R6 245' -13.8 0.0 61.7 
R7 327' -16.3 0.0 59.2 
R8 316' -16.0 -5.0 54.5 
R9 1,469' -29.4 0.0 46.2 

1 Source: FHWA's Roadway Construction Noise Model, January 2006. 
2 Estimates the fraction of time each piece of equipment is operating at full power during a construction operation. 
3 Represents the actual hours of peak construction equipment activity out of a typical 8 hour workday. 
4 Distance from the nearest point of construction activity to the nearest receiver.   
5 Point (stationary) source drop off rate of 6.0 dBA per doubling of distance. 
6 Estimated barrier attenuation provided by the existing barriers in the Project study area. 
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TABLE 10-2:  PAVING EQUIPMENT NOISE LEVELS 

Equipment Type1 Quantity Usage 
Factor2 

Hours Of 
Operation3 

Reference 
Noise Level @ 

50 Feet 
(dBA Lmax) 

Combined Level  
@ 200 Feet 
(dBA Leq) 

Pavers 2 50% 4.0 77.0 65.0 
Paving Equipment 2 40% 3.2 76.0 63.0 
Rollers 2 20% 1.6 80.0 64.0 

Combined Hourly Noise Levels 200 Feet (dBA Leq)  68.8 

Distance to 65 dBA Leq Contour (Feet) 311' 

      

Construction Noise  
Reference Distance 

Distance To 
Construction 

Activity (Feet)4 

Distance 
Attenuation 
(dBA Leq)5 

Estimated 
Existing Barrier 

Attenuation 
(dBA Leq)6 

Construction 
Noise Level 
(dBA Leq) 

R1 140' -8.9 0.0 59.9 
R2 186' -11.4 0.0 57.4 
R3 308' -15.8 0.0 53.0 
R4 269' -14.6 0.0 54.2 
R5 241' -13.7 -5.0 50.2 
R6 245' -13.8 0.0 55.0 
R7 327' -16.3 0.0 52.5 
R8 316' -16.0 -5.0 47.8 
R9 1,469' -29.4 0.0 39.5 

1 Source: FHWA's Roadway Construction Noise Model, January 2006. 
2 Estimates the fraction of time each piece of equipment is operating at full power during a construction operation. 
3 Represents the actual hours of peak construction equipment activity out of a typical 8 hour workday. 
4 Distance from the nearest point of construction activity to the nearest receiver.   
5 Point (stationary) source drop off rate of 6.0 dBA per doubling of distance. 
6 Estimated barrier attenuation provided by the existing barriers in the Project study area. 
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TABLE 10-3:  BUILDING CONSTRUCTION EQUIPMENT NOISE LEVELS 

Equipment Type1 Quantity Usage 
Factor2 

Hours Of 
Operation3 

Reference 
Noise Level @ 

50 Feet 
(dBA Lmax) 

Combined Level  
@ 200 Feet 
(dBA Leq) 

Cranes 1 16% 1.3 81.0 61.0 
Forklifts 3 20% 1.6 75.0 60.7 
Generator Sets 1 50% 4.0 81.0 65.9 
Tractor/Loader/Backhoes 3 40% 3.2 79.0 67.8 
Welders 1 40% 3.2 74.0 58.0 

Combined Hourly Noise Levels 200 Feet (dBA Leq)  71.1 

Distance to 65 dBA Leq Contour (Feet) 405' 

      

Construction Noise  
Reference Distance 

Distance To 
Construction 

Activity (Feet)4 

Distance 
Attenuation 
(dBA Leq)5 

Estimated 
Existing Barrier 

Attenuation 
(dBA Leq)6 

Construction 
Noise Level 
(dBA Leq) 

R1 140' -8.9 0.0 62.2 
R2 186' -11.4 0.0 59.7 
R3 308' -15.8 0.0 55.3 
R4 269' -14.6 0.0 56.5 
R5 241' -13.7 -5.0 52.5 
R6 245' -13.8 0.0 57.3 
R7 327' -16.3 0.0 54.8 
R8 316' -16.0 -5.0 50.1 
R9 1,469' -29.4 0.0 41.8 

1 Source: FHWA's Roadway Construction Noise Model, January 2006. 
2 Estimates the fraction of time each piece of equipment is operating at full power during a construction operation. 
3 Represents the actual hours of peak construction equipment activity out of a typical 8 hour workday. 
4 Distance from the nearest point of construction activity to the nearest receiver.   
5 Point (stationary) source drop off rate of 6.0 dBA per doubling of distance. 
6 Estimated barrier attenuation provided by the existing barriers in the Project study area. 
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TABLE 10-4:  ARCHITECTURAL COATING EQUIPMENT NOISE LEVELS 

Equipment Type1 Quantity Usage 
Factor2 

Hours Of 
Operation3 

Reference 
Noise Level @ 

50 Feet 
(dBA Lmax) 

Combined Level  
@ 200 Feet 
(dBA Leq) 

Air Compressors 1 40% 3.2 78.0 62.0 

Combined Hourly Noise Levels 200 Feet (dBA Leq)  62.0 

Distance to 65 dBA Leq Contour (Feet) 141' 

      

Construction Noise  
Reference Distance 

Distance To 
Construction 

Activity (Feet)4 

Distance 
Attenuation 
(dBA Leq)5 

Estimated 
Existing Barrier 

Attenuation 
(dBA Leq)6 

Construction 
Noise Level 
(dBA Leq) 

R1 140' -8.9 0.0 53.0 
R2 186' -11.4 0.0 50.6 
R3 308' -15.8 0.0 46.2 
R4 269' -14.6 0.0 47.4 
R5 241' -13.7 -5.0 43.3 
R6 245' -13.8 0.0 48.2 
R7 327' -16.3 0.0 45.7 
R8 316' -16.0 -5.0 41.0 
R9 1,469' -29.4 0.0 32.6 

1 Source: FHWA's Roadway Construction Noise Model, January 2006. 
2 Estimates the fraction of time each piece of equipment is operating at full power during a construction operation. 
3 Represents the actual hours of peak construction equipment activity out of a typical 8 hour workday. 
4 Distance from the nearest point of construction activity to the nearest receiver.   
5 Point (stationary) source drop off rate of 6.0 dBA per doubling of distance. 
6 Estimated barrier attenuation provided by the existing barriers in the Project study area. 

10.4 CONSTRUCTION NOISE THRESHOLDS OF SIGNIFICANCE 

The construction noise analysis shows that the highest construction noise levels will occur during 
grading activities within the Project site.  As shown on Table 10-5, the unmitigated peak 
construction noise levels are expected to range from 46.2 to 66.6 dBA Leq.  Construction activities 
are estimated to occur during the permitted hours of 7:00 a.m. to 8:00 p.m. on any day, based 
on the City of Moreno Valley Municipal Code. (10) 
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TABLE 10-5:  UNMITIGATED CONSTRUCTION EQUIPMENT NOISE LEVEL SUMMARY 

Noise  
Receiver1 

Distance To 
Construction 

Activity 
(Feet) 

Construction Phase Hourly Noise Level (dBA Leq) 
Potential 

Significant 
Impact?3 Grading Paving Building 

Const. 
Arch. 

Coating Peak2 

R1 140' 66.6 59.9 62.2 53.0 66.6 Yes 
R2 186' 64.1 57.4 59.7 50.6 64.1 Yes 
R3 308' 59.7 53.0 55.3 46.2 59.7 No 
R4 269' 60.9 54.2 56.5 47.4 60.9 Yes 
R5 241' 56.9 50.2 52.5 43.3 56.9 No 
R6 245' 61.7 55.0 57.3 48.2 61.7 Yes 
R7 327' 59.2 52.5 54.8 45.7 59.2 No 
R8 316' 54.5 47.8 50.1 41.0 54.5 No 
R9 1,469' 46.2 39.5 41.8 32.6 46.2 No 

1 Noise receiver locations are shown on Exhibit 10-A. 
2 Estimated construction noise levels during peak operating conditions. 
3 Do the peak construction noise levels exceed the City of Moreno Valley 60 dBA Leq threshold? 

Based on the construction noise standards described in Section 3.4, the potential short-term 
unmitigated construction noise level impacts are expected to exceed the acceptable construction 
noise level threshold of 60 dBA Leq at nearby sensitive receiver locations R1, R2, R4, and R6 
during the permitted hours of construction activity.  Therefore, temporary noise abatement 
would be needed to reduce the potential construction noise impacts.  With the installation of 
temporary exterior noise control barriers providing a minimum attenuation of 10 dBA, 
construction noise levels at the nearby residential receivers would be reduced, but not 
eliminated. 

This analysis does not evaluate the feasibility of temporary noise barrier installation.  If it is not 
feasible to install temporary barriers, construction noise levels would not be reduced, because 
no other measures exist to reasonably reduce construction noise levels.  The noise attenuation 
provided through temporary noise barriers depends on many factors including cost, wind 
loading, the location of the receiver, and the ability to place barriers such that the line-of-sight 
of the receiver is blocked to the noise source, among others.  This analysis assumes a temporary 
noise barrier capable of 10 dBA of attenuation and constructed using frame-mounted materials 
such as vinyl acoustic curtains or quilted blankets. 

While noise attenuation of greater than 10 dBA may be possible to achieve with the use of 
temporary barriers, the noise barrier costs are expected to increase exponentially in relation to 
additional attenuation provided above 10 dBA.  This suggests a point of diminishing return of 
noise attenuation for temporary noise barriers beyond 10 dBA.  While a 10 dBA reduction in 
sound level is considered attainable, a reduction of 15 dBA is very difficult and a 20 dBA reduction 
is nearly impossible. (4)  Further noise attenuation strategies include the installation of temporary 
barriers or window inserts and treatments at each receiver location to reduce the noise levels 
and block the line of sight to the source.  However, the ability to install such measures at the 
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approval of nearby homeowners may not be feasible and will vary depending on each 
homeowner’s willingness to allow for installation.  Further, noise abatement at the receiver is 
usually only cost-effective if fewer residences are involved as each home may require different 
materials based on each home’s specifications. (19)  Therefore, an attainable attenuation of 10 
dBA through the use of temporary construction noise barriers is recommended to reduce 
construction noise levels at the nearby residential receivers. 

Table 10-6 shows the peak construction noise levels are expected to range from 46.2 to 56.6 dBA 
Leq with the attenuation provided by the temporary construction noise barriers.  With the 
temporary noise control barrier providing a minimum attenuation of 10 dBA, the construction 
noise levels will satisfy the 60 dBA Leq construction noise level threshold.  Therefore, the 
construction of the Project will result in a less than significant noise impact with mitigation at 
nearby receiver locations during peak construction activity. 

TABLE 10-6:  MITIGATED CONSTRUCTION EQUIPMENT NOISE LEVEL SUMMARY 

Noise  
Receiver1 

Distance 
To 

Const. 
Activity 
(Feet) 

Without Temporary Noise Barriers With Temporary Noise Barriers 

Const. 
Noise 
Level 

(dBA Leq)2 

Threshold 
(dBA Leq)3 Compliance4 Attenuation 

Const. Noise 
Levels With 

Attenuation5 

Compliance 
With 

Attenuation4 

R1 140' 66.6 60 No -10.0 56.6 Yes 
R2 186' 64.1 60 No -10.0 54.1 Yes 
R3 308' 59.7 60 Yes n/a n/a n/a 
R4 269' 60.9 60 No -10.0 50.9 Yes 
R5 241' 56.9 60 Yes -10.0 46.9 Yes 
R6 245' 61.7 60 No -10.0 51.7 Yes 
R7 327' 59.2 60 Yes n/a n/a n/a 
R8 316' 54.5 60 Yes n/a n/a n/a 
R9 1,469' 46.2 60 Yes n/a n/a n/a 

1 Noise receiver locations are shown on Exhibit 10-A. 
2 Estimated construction noise levels during peak operating conditions, as shown on Table 10-5. 
3 Source: City of Moreno Valley Municipal Code, Section 11.80.030 (D) (7) (Appendix 3.1) 
4 Do the estimated Project construction noise levels meet the threshold of 60 dBA Leq? 
5 Peak construction noise levels with the recommended minimum temporary noise barrier attenuation of 10 dBA when operating near sensitive 
receiver locations. 

10.5 CONSTRUCTION NOISE MITIGATION MEASURES 

Though construction noise is temporary, intermittent and of short duration, and will not present 
any long-term impacts, the following practices would reduce any noise level increases produced 
by the construction equipment to the nearby noise-sensitive residential land uses: 

• Prior to approval of grading plans and/or issuance of building permits, plans shall include a note 
indicating that noise-generating Project construction activities shall only occur between the hours 
of 7:00 a.m. and 8:00 p.m. on any day.  The Project construction supervisor shall ensure 
compliance with the note and the City shall conduct periodic inspection at its discretion. 
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• Install temporary noise control barriers that provide a minimum noise level attenuation of 10 dBA 
when Project construction occurs near existing noise-sensitive structures.  The noise control 
barrier must present a solid face from top to bottom.  The noise control barrier must be high 
enough and long enough to block the view of the noise source.  Unnecessary openings shall not 
be made. 

o The noise barrier may be constructed using an acoustical blanket (e.g. vinyl acoustic 
curtains or quilted blankets) attached to the construction site perimeter fence or 
equivalent temporary fence posts. 

o The noise barriers must be maintained and any damage promptly repaired.  Gaps, holes, 
or weaknesses in the barrier or openings between the barrier and the ground shall be 
promptly repaired. 

o The noise control barriers and associated elements shall be completely removed and the 
site appropriately restored upon the conclusion of the construction activity. 

• During all Project site construction, the construction contractors shall equip all construction 
equipment, fixed or mobile, with properly operating and maintained mufflers, consistent with 
manufacturers’ standards.  The construction contractor shall place all stationary construction 
equipment so that emitted noise is directed away from the noise sensitive receptors nearest the 
Project site. 

• The construction contractor shall locate equipment staging in areas that will create the greatest 
distance between construction-related noise sources and noise-sensitive receivers nearest the 
Project site (i.e., to the northern center) during all Project construction. 

• The construction contractor shall limit haul truck deliveries to the same hours specified for 
construction equipment (between the hours of 7:00 a.m. and 8:00 p.m. on any day).  The 
contractor shall design delivery routes to minimize the exposure of sensitive land uses or 
residential dwellings to delivery truck-related noise. 

10.6 CONSTRUCTION VIBRATION IMPACTS 

Construction activity can result in varying degrees of ground vibration, depending on the 
equipment and methods used, distance to the affected structures and soil type.  It is expected 
that ground-borne vibration from Project construction activities would cause only intermittent, 
localized intrusion.  The proposed Project’s construction activities most likely to cause vibration 
impacts are: 

• Heavy Construction Equipment:  Although all heavy mobile construction equipment has the 
potential of causing at least some perceptible vibration while operating close to building, the 
vibration is usually short-term and is not of sufficient magnitude to cause building damage.  It is 
not expected that heavy equipment such as large bulldozers would operate close enough to any 
residences to cause a vibration impact. 

• Trucks:  Trucks hauling building materials to construction sites can be sources of vibration 
intrusion if the haul routes pass through residential neighborhoods on streets with bumps or 
potholes.  Repairing the bumps and potholes generally eliminates the problem. 

Ground-borne vibration levels resulting from construction activities occurring within the Project 
site were estimated by data published by the Federal Transit Administration.  Construction 
activities that would have the potential to generate low levels of ground-borne vibration within 
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the Project site include grading.  Using the vibration source level of construction equipment 
provided on Table 6-6 and the construction vibration assessment methodology published by the 
FTA, it is possible to estimate the Project vibration impacts.  Table 10-7 presents the expected 
Project related vibration levels at each of the nine sensitive receiver locations. 

TABLE 10-7:  CONSTRUCTION EQUIPMENT VIBRATION LEVELS 

Noise  
Receiver1 

Distance To 
Construction 

Activity 
(Feet) 

Receiver Vibration Levels (VdB)2 Potential 
Significant 
Impact?3 

Small  
Bulldozer Jackhammer Loaded 

Trucks 
Large 

Bulldozer 
Peak 

Vibration 

R1 140' 35.6 56.6 63.6 64.6 64.6 No 
R2 186' 31.9 52.9 59.9 60.9 60.9 No 
R3 308' 25.3 46.3 53.3 54.3 54.3 No 
R4 269' 27.0 48.0 55.0 56.0 56.0 No 
R5 241' 28.5 49.5 56.5 57.5 57.5 No 
R6 245' 28.3 49.3 56.3 57.3 57.3 No 
R7 327' 24.5 45.5 52.5 53.5 53.5 No 
R8 316' 24.9 45.9 52.9 53.9 53.9 No 
R9 1,469' 4.9 25.9 32.9 33.9 33.9 No 

1 Noise receiver locations are shown on Exhibit 10-A. 
2 Based on the Vibration Source Levels of Construction Equipment included on Table 6-6. 
3 Does the Peak Vibration exceed the FTA maximum acceptable vibration standard of 80 (VdB)? 

Based on the reference vibration levels provided by the FTA, a large bulldozer represents the 
peak source of vibration with a reference velocity of 87 VdB at a distance of 25 feet.  At distances 
ranging from 140 to 1,469 feet from the Project site, construction vibration velocity levels are 
expected to approach 64.6 VdB, as shown on Table 10-7.  Based on the FTA vibration standards, 
the proposed Project site will not include or require equipment, facilities, or activities that would 
result in a barely perceptible human response (annoyance) for infrequent events. 

Further, vibration levels at the site of the closest sensitive receiver are unlikely to be sustained 
during the entire construction period, but will occur rather only during the times that heavy 
construction equipment is operating simultaneously at a distance of 100 feet from the Project 
site perimeter.  Moreover, construction at the Project site will be restricted to daytime hours 
consistent with City requirements thereby eliminating potential vibration impacts during the 
sensitive nighttime hours.  The results of this analysis indicate that the vibration impacts due to 
Project construction will be less than significant. 
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12 CERTIFICATION 

The contents of this noise study report represent an accurate depiction of the noise environment 
and impacts associated with the proposed Ironwood Residential (TTM No. 37001) Project.  The 
information contained in this noise study report is based on the best available data at the time 
of preparation. If you have any questions, please contact me directly at (949) 660-1994 ext. 203. 

 

Bill Lawson, P.E., INCE 
Principal 
URBAN CROSSROADS, INC. 
41 Corporate Park, Suite 300 
Irvine, CA  92606 
(949) 660-1994 x203 
blawson@urbanxroads.com 

 

EDUCATION 

Master of Science in Civil and Environmental Engineering 
California Polytechnic State University, San Luis Obispo • December, 1993 

Bachelor of Science in City and Regional Planning 
California Polytechnic State University, San Luis Obispo • June, 1992 
 

PROFESSIONAL REGISTRATIONS 

PE – Registered Professional Traffic Engineer – TR 2537 • January, 2009 
AICP – American Institute of Certified Planners – 013011 • June, 1997–January 1, 2012 
PTP – Professional Transportation Planner • May, 2007 – May, 2013 
INCE – Institute of Noise Control Engineering • March, 2004 

PROFESSIONAL AFFILIATIONS 

ASA – Acoustical Society of America  
ITE – Institute of Transportation Engineers 

PROFESSIONAL CERTIFICATIONS 

Certified Acoustical Consultant – County of Orange • February, 2011 
FHWA-NHI-142051 Highway Traffic Noise Certificate of Training • February, 2013 
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CITY OF MORENO VALLEY MUNICIPAL CODE 
  

63

1.ah

Packet Pg. 1579

A
tt

ac
h

m
en

t:
 N

o
is

e 
Im

p
ac

t 
A

n
al

ys
is

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Ironwood Residential (TTM No. 37001) Noise Impact Analysis 

09385-02 Noise Study 
 

This page intentionally left blank  

64

1.ah

Packet Pg. 1580

A
tt

ac
h

m
en

t:
 N

o
is

e 
Im

p
ac

t 
A

n
al

ys
is

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



1/28/2015 Chapter 11.80 NOISE REGULATION

http://qcode.us/codes/morenovalley/view.php?topic=1111_80&showAll=1&frames=on 1/8

Moreno Valley Municipal Code
Up Previous Next Main Collapse Search Print No Frames
Title 11 PEACE, MORALS AND SAFETY

Chapter 11.80 NOISE REGULATION

11.80.010 Legislative findings.

    It is found and declared that:
    A.  Excessive sound within the limits of the city is a condition which has existed for some time, and the
amount and intensity of such sound is increasing.
    B.   Such excessive sound is a detriment to the public health, safety, and welfare and quality of life of the
residents of the city.
    C.   The necessity in the public interest for the provisions and prohibitions hereinafter contained and enacted
is declared as a matter of legislative determination and public policy, and it is further declared that the
provisions and prohibitions hereinafter contained and enacted are in pursuance of and for the purpose of securing
and promoting the public health, safety, welfare and quality of life of the city and its inhabitants. (Ord. 740 § 1.2,
2007)
 
11.80.020 Definitions.

    For purposes of this chapter, certain words and phrases used herein are defined as follows:
    “Aweighted sound level” means the sound pressure level in decibels as measured with a sound level meter
using the Aweighting network. The unit of measurement is the dB(A).
    “Commercial” means all uses of land not otherwise classified as residential, as defined in this section.
    “Construction” means any site preparation, and/or any assembly, erection, repair, or alteration, excluding
demolition, of any structure, or improvements to real property.
    “Continuous airborne sound” means sound that is measured by the slowresponse setting of a meter
manufactured to the specifications of ANSI Section 1.41983 (R2006) “Specification for Sound Level Meters,”
or its successor.
    “Daytime” means eight a.m. to ten p.m. the same day.
    “Decibel” (dB) means a unit for measuring the amplitude of sound, equal to twenty (20) times the logarithm to
the base ten (10) of the ratio of the pressure of the sound measured to the reference pressure, which is twenty
(20) microPascals (twenty (20) microNewtons per square meter.)
    “Demolition” means any dismantling, intentional destruction or removal of structures or other improvements
to real property.
    “Disturb” means to interrupt, interfere with, or hinder the enjoyment of peace or quiet or the normal listening
activities or the sleep, rest or mental concentration of the hearer.
    “Emergency” means any occurrence or set of circumstances involving actual or imminent physical trauma or
significant property damage which necessitates immediate action. Economic loss alone shall not constitute an
emergency. It shall be the burden of an alleged violator to prove an “emergency.”
    “Emergency work” means any work made necessary to restore property to a safe condition following an
emergency, or to protect persons or property threatened by an imminent emergency, to the extent such work is,
in fact, necessary to protect persons or property from exposure to imminent danger or damage.
    “Frequency” means the number of complete oscillation cycles per unit of time.
    “Impulsive sound” means sound of short duration, usually less than one second, with an abrupt onset and rapid65
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decay. Examples of sources of impulsive sound include explosions, drop forge impacts, and discharge of
firearms.
    “Nighttime” means 10:01 p.m. to 7:59 a.m. the following day.
    “Noise disturbance” means any sound which:
    1.   Disturbs a reasonable person of normal sensitivities;
    2.   Exceeds the sound level limits set forth in this chapter; or
    3.   Is plainly audible as defined in this section. Where no specific distance is set forth for the determination
of audibility, references to noise disturbance shall be deemed to mean plainly audible at a distance of two
hundred (200) feet from the real property line of the source of the sound, if the sound occurs on privately owned
property, or from the source of the sound, if the sound occurs on public right of way, public space or other
publicly owned property.
    “Person” means any person, person’s firm, association, copartnership, joint venture, corporation, or any entity
public or private in nature.
    “Plainly audible” means that the sound or noise produced or reproduced by any particular source, can be
clearly distinguished from ambient noise by a person using his/her normal hearing faculties.
    “Public rightofway” means any street, avenue, boulevard, sidewalk, bike path or alley, or similar place
normally accessible to the public which is owned or controlled by a governmental entity.
    “Public space” means any park, recreational or community facility, or lot which contains at least one building
that is open to the general public during its hours of operation.
    “Residential” means all uses of land primarily for dwelling units, as well as hospitals, schools, colleges and
universities, and places of religious assembly.
    “Sound” means an oscillation in pressure, particle displacement, particle velocity or other physical parameter,
in a medium with internal forces that causes compression and rarefaction of that medium capable of producing
an auditory impression. The description of sound may include any characteristic of such sound, including
duration, intensity and frequency.
    “Sound level” means the weighted sound pressure level as measured in dB(A) by a sound level meter and as
specified in American National Standards Institute (ANSI) specifications for soundlevel meters (ANSI Section
1.41971 (R1976)). If the frequency weighting employed is not indicated, the Aweighting shall apply.
    “Sound level meter” means an instrument, demonstrably capable of accurately measuring sound levels as
defined above.
    All technical definitions not defined above shall be in accordance with applicable publications and standards
of the American National Standards Institute (ANSI). (Ord. 740 § 1.2, 2007)
 
11.80.030 Prohibited acts.

    A.  General Prohibition. It is unlawful and a violation of this chapter to maintain, make, cause, or allow the
making of any sound that causes a noise disturbance, as defined in Section 11.80.020.
    B.   Sound causing permanent hearing loss.
    1.   Sound level limits. Based on statistics from the Center for Disease Control and Prevention and the
National Institute for Occupational Safety and Health, Table 1 and Table 1A specify sound level limits which,
if exceeded, will have a high probability of producing permanent hearing loss in anyone in the area where the
sound levels are being exceeded. No sound shall be permitted within the city which exceeds the parameters set
forth in Tables 11.80.0301 and 11.80.0301A of this chapter:
 

Table 11.80.0301
66
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MAXIMUM CONTINUOUS SOUND LEVELS*
 
Duration per Day  
Continuous Hours Sound level [db(A)]
8 90
6 92
4 95
3 97
2 100
1.5 102
1 105
0.5 110
0.25 115
 
*     When the daily sound exposure is composed of two or more periods of sound exposure at different levels, the combined effect of all such

periods shall constitute a violation of this section if the sum of the percent of allowed period of sound exposure at each level exceeds 100
percent

 
Table 11.80.0301A

MAXIMUM IMPULSIVE SOUND
LEVELS

 
Number of Repetitions
per 24Hour Period

Sound level
[dB(A)]

1 145
10 135
100 125
 
    2.   Exemptions. No violation shall exist if the only persons exposed to sound levels in excess of those listed in
Tables 11.80.0301 and 11.80.0301A are exposed as a result of:
    a.   Trespass;
    b.   Invitation upon private property by the person causing or permitting the sound; or
    c.   Employment by the person or a contractor of the person causing or permitting the sound.
    C.   Nonimpulsive Sound Decibel Limits. No person shall maintain, create, operate or cause to be operated on
private property any source of sound in such a manner as to create any nonimplusive sound which exceeds the
limits set forth for the source land use category (as defined in Section 11.80.020) in Table 11.80.0302 when
measured at a distance of two hundred (200) feet or more from the real property line of the source of the sound,
if the sound occurs on privately owned property, or from the source of the sound, if the sound occurs on public
rightofway, public space or other publicly owned property. Any source of sound in violation of this subsection
shall be deemed prima facie to be a noise disturbance.
 

Table 11.80.0302
MAXIMUM SOUND LEVELS (IN dB(A)) FOR SOURCE LAND USES67
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Residential Commercial

Daytime Nighttime Daytime Nighttime

60 55 65 60

 
    D.  Specific Prohibitions. In addition to the general prohibitions set out in subsection A of this section, and
unless otherwise exempted by this chapter, the following specific acts, or the causing or permitting thereof, are
regulated as follows:
    1.   Motor Vehicles. No person shall operate or cause to be operated a public or private motor vehicle, or
combination of vehicles towed by a motor vehicle, that creates a sound exceeding the sound level limits in Table
11.80.0302 when the vehicle(s) are not otherwise subject to noise regulations provided for by the California
Vehicle Code.
    2.   Radios, Televisions, Electronic Audio Equipment, Musical Instruments or Similar Devices from a
Stationary Source. No person shall operate, play or permit the operation or playing of any radio, tape player,
television, electronic audio equipment, musical instrument, sound amplifier or other mechanical or electronic
sound making device that produces, reproduces or amplifies sound in such a manner as to create a noise
disturbance. However, this subsection shall not apply to any use or activity exempted in subsection E of this
section and any use or activity for which a special permit has been issued pursuant to Section 11.80.040.
    3.   Radios, Electronic Audio Equipment, or Similar Devices from a Mobile Source Such as a Motor Vehicle.
Sound amplification or reproduction equipment on or in a motor vehicle is subject to regulation in accordance
with the California Vehicle Code when upon the public rightofway. When upon public space or publicly owned
property other than the public rightofway or upon private property open to the public, sound amplification or
reproduction equipment shall not be operated in such a manner that it is plainly audible at a distance of fifty (50)
feet in any direction from the vehicle.
    4.   Portable, HandHeld Music or Sound Amplification or Reproduction Equipment. Such equipment shall not
be operated on a public rightofway, public space or other publicly owned property in such a manner as to be
plainly audible at a distance of fifty (50) feet in any direction from the operator.
    5.   Loudspeakers and Public Address Systems.
    a.   Except as permitted by Section 11.80.040, no person shall operate, or permit the operation of, any
loudspeaker, public address system or similar device, for any commercial purpose:
    1.   Which produces, reproduces or amplifies sound in such a manner as to create a noise disturbance; or
    2.   During nighttime hours on a public rightofway, public space or other publicly owned property.
    b.   No person shall operate, or permit the operation of, any loudspeaker, public address system or similar
device, for any noncommercial purpose, during nighttime hours in such a manner as to create a noise
disturbance.
    6.   Animals. No person shall own, possess or harbor an animal or bird that howls, barks, meows, squawks, or
makes other sounds that:
    a.   Create a noise disturbance;
    b.   Are of frequent or continued duration for ten (10) or more consecutive minutes and are plainly audible at a
distance of fifty (50) feet from the real property line of the source of the sound; or
    c.   Are intermittent for a period of thirty (30) or more minutes and are plainly audible at a distance of fifty
(50) feet from the real property line of the source of the sound.
    7.   Construction and Demolition. No person shall operate or cause the operation of any tools or equipment
used in construction, drilling, repair, alteration or demolition work between the hours of eight p.m. and seven
a.m. the following day such that the sound there from creates a noise disturbance, except for emergency work by

68
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public service utilities or for other work approved by the city manager or designee. This section shall not apply
to the use of power tools as provided in subsection (D)(9) of this section.
    8.   Emergency Signaling Devices. No person shall intentionally sound or permit the sounding outdoors of any
fire, burglar or civil defense alarm, siren or whistle, or similar stationary emergency signaling device, except for
emergency purposes or for testing as follows:
    a.   Testing of a stationary emergency signaling device shall not occur between seven p.m. and seven a.m. the
following day;
    b.   Testing of a stationary emergency signaling device shall use only the minimum cycle test time, in no case
to exceed sixty (60) seconds;
    c.   Testing of a complete emergency signaling system, including the functioning of the signaling device and
the personnel response to the signaling device, shall not occur more than once in each calendar month. Such
testing shall only occur only on weekdays between seven a.m. and seven p.m. and shall be exempt from the time
limit specified in subsection (D)(8)(2) of this section.
    9.   Power Tools. No person shall operate or permit the operation of any mechanically, electrically or gasoline
motordriven tool during nighttime hours so as to cause a noise disturbance across a residential real property
boundary.
    10. Pumps, Air Conditioners, AirHandling Equipment and Other Continuously Operating Equipment.
Notwithstanding the general prohibitions of subsection a of this section, no person shall operate or permit the
operation of any pump, air conditioning, airhandling or other continuously operating motorized equipment in a
state of disrepair or in a manner which otherwise creates a noise disturbance distinguishable from normal
operating sounds.
    E.   Exemptions. The following uses and activities shall be exempt from the sound level regulations except the
maximum sound levels provided in Tables 11.80.0301 and 11.80.0301A:
    1.   Sounds resulting from any authorized emergency vehicle when responding to an emergency call or acting
in time of an emergency.
    2.   Sounds resulting from emergency work as defined in Section 11.80.020
    3.   Any aircraft operated in conformity with, or pursuant to, federal law, federal air regulations and air traffic
control instruction used pursuant to and within the duly adopted federal air regulations; and any aircraft operating
under technical difficulties in any kind of distress, under emergency orders of air traffic control, or being
operated pursuant to and subsequent to the declaration of an emergency under federal air regulations.
    4.   All sounds coming from the normal operations of interstate motor and rail carriers, to the extent that local
regulation of sound levels of such vehicles has been preempted by the Noise Control Act of 1972 (42 U.S.C. §
4901 et seq.) or other applicable federal laws or regulations
    5.   Sounds from the operation of motor vehicles, to the extent they are regulated by the California Vehicle
Code.
    6.   Any constitutionally protected noncommercial speech or expression conducted within or upon a any public
rightofway, public space or other publicly owned property constituting an open or a designated public forum in
compliance with any applicable reasonable time, place and manner restrictions on such speech or expression or
otherwise pursuant to legal authority.
    7.   Sounds produced at otherwise lawful and permitted citysponsored events, organized sporting events,
school assemblies, school playground activities, by permitted fireworks, and by permitted parades on public
rightofway, public space or other publicly owned property.
    8.   An event for which a temporary use permit or special event permit has been issued under other provisions
of this code, where the provisions of Section 11.80.040 are met, the permit granted expressly grants an
exemption from specific standards contained in this chapter, and the permittee and all persons under the
permittee’s reasonable control actually comply with all conditions of such permit. Violation of any condition of
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such a permit related to sound or sound equipment shall be a violation of this chapter and punishable as such.
    F.   Nothing in this chapter shall be construed to limit, modify or repeal any other regulation elsewhere in this
code relating to the regulation of noise sources, nor shall any such other regulation be read to permit the
emission of noise in violation of any provision of this chapter. (Ord. 740 § 1.2, 2007)
 
11.80.040 Special provisions for temporary use and special event permits.

    The exemption by permit set forth in Section 11.80.030(E)(8) shall be subject to the following requirements
and conditions:
    A.  The permit application shall include the name, address and telephone number of the permit applicant; the
date, hours and location for which the permit is requested; and the nature of the event or activity. It shall also
specify the types of sounds and/or sound equipment to be permitted, the proposed duration of such sound, the
specific standards from which the sound is to be exempted, and the reasons for each requested exemption.
    B.   The permit shall be issued provided the proposed activity meets the requirements of this section and the
issuing official determines that the sound to be emitted at the event as proposed would not be detrimental to the
public health, safety or welfare, that the event cannot reasonably achieve its legitimate aims and purposes
without the exemption and that the sound levels proposed will not unreasonably damage the peace and quiet
enjoyment of the lawful users of surrounding properties, nor constitute a public nuisance.
    C.   The official issuing the permit may prescribe any reasonable conditions or requirements he/she deems
necessary to minimize noise disturbances upon the community or the surrounding neighborhood, and/or to protect
the health, safety or welfare of the public, including participants in the permitted event, including use of
mufflers, screens or other soundattenuating devices.
    D.  Any permit granted must be in writing and shall contain all conditions upon which the permit shall be
effective.
    E.   No more than six events requiring a sound limit exemption may be held at any particular location upon
privately owned or controlled property per calendar year, provided further that the number of events shall not
exceed the number permitted under the regulations for the type of permit issued. For purposes of this subsection,
“location” means a legal parcel of real property or a complete shopping or commercial center or mall sharing
common parking and access even if comprised of multiple legal parcels.
    F.   The exemption from sound limits under such permit shall not exceed maximum period of four hours in one
twentyfour (24) hour day.
    G.  The permit will only be granted for hours between nine a.m. and ten p.m. on all days other than Friday and
Saturday; and, on Friday and Saturday, between the hours of nine a.m. and one a.m. of the following day, except
in the following circumstances:
    1.   A permit may be granted for hours between nine a.m. on New Year’s Eve and one a.m. the following day
(New Year’s Day).
    2.   A permit may be granted for hours between nine a.m. and two a.m. the following day if there are no
residences, hospitals, or nursing homes within a 0.5 mile radius of the property where the function is taking
place.
    H.  Functions for which the permits are issued shall be limited to a continuous airborne sound level not to
exceed seventy (70) dB(A), as measured two hundred (200) feet from the real property boundary of the source
property if on private property, or from the source if on public right of way, public space or other publicly owned
property. (Ord. 740 § 1.2, 2007)
 
11.80.050 Measurement or assessment of sound.

    A.  Measurement With Sound Meter.
70
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    1.   The measurement of sound shall be made with a sound level meter meeting the standards prescribed by
ANSI Section 1.41983 (R2006). The instruments shall be maintained in calibration and good working order. A
calibration check shall be made of the system at the time of any sound level measurement. Measurements
recorded shall be taken so as to provide a proper representation of the source of the sound. The microphone
during measurement shall be positioned so as not to create any unnatural enhancement or diminution of the
measured sound. A windscreen for the microphone shall be used at all times. However, a violation of this
chapter may occur without the occasion of the measurements being made as otherwise provided.
    2.   The slow meter response of the sound level meter shall be used in order to best determine the average
amplitude.
    3.   The measurement shall be made at any point on the property into which the sound is being transmitted and
shall be made at least three feet away from any ground, wall, floor, ceiling, roof and other plane surface.
    4.   In case of multiple occupancy of a property, the measurement may be made at any point inside the
premises to which any complainant has right of legal private occupancy; provided that the measurement shall not
be made within three feet of any ground, wall, floor, ceiling, roof or other plane surface.
    5.   All measurements of sound provided for in this chapter will be made by qualified officials of the city who
are designated by the city manger or designee to operate the apparatus used to make the measurements.
    B.   Assessment Without Sound Level Meter. Any police officer, code enforcement officer, or other official
designated by the city manager or designee who hears a noise or sound that is plainly audible, as defined in
Section 11.80.020, in violation of this chapter, may enforce this chapter and shall assess the noise or sound
according to the following standards:
    1.   The primary means of detection shall be by means of the official’s normal hearing faculties, not
artificially enhanced.
    2.   The official shall first attempt to have a direct line of sight and hearing to the vehicle or real property
from which the sound or noise emanates so that the official can readily identify the offending source of the sound
or noise and the distance involved. If the official is unable to have a direct line of sight and hearing to the
vehicle or real property from which the sound or noise emanates, then the official shall confirm the source of the
sound or noise by approaching the suspected vehicle or real property until the official is able to obtain a direct
line of sight and hearing, and confirm the source of the sound or noise that was heard at the place of the original
assessment of the sound or noise.
    3.   The official need not be required to identify song titles, artists, or lyrics in order to establish a violation.
(Ord. 740 § 1.2, 2007)
 
11.80.060 Violation.

    A.  Violation of Sound Level Limits. Any person violating any of the provisions of this chapter shall be
deemed guilty of a misdemeanor, and upon conviction thereof shall be punishable by a fine not to exceed one
thousand dollars ($1,000.00) and/or six months in the county jail, or both. Notwithstanding the foregoing, any
violation of the provisions of this chapter may, in the discretion of the citing officer or the city attorney, be cited
and/or prosecuted as an infraction or be subject to civil citation pursuant to Chapter 1.10.
    B.   Joint and Several Responsibility. In addition to the person causing the offending sound, the owner, tenant
or lessee of property, or a manager, overseer or agent, or any other person lawfully entitled to possess the
property from which the offending sound is emitted at the time the offending sound is emitted, shall be
responsible for compliance with this chapter if the additionally responsible party knows or should have known of
the offending noise disturbance. It shall not be a lawful defense to assert that some other person caused the
sound. The lawful possessor or operator of the premises shall be responsible for operating or maintaining the
premises in compliance with this chapter and may be cited regardless of whether or not the person actually
causing the sound is also cited.
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    C.   Violation May be Declared a Public Nuisance. The operation or maintenance of any device, equipment,
instrument, vehicle or machinery in violation of any provisions of this chapter which endangers the public health,
safety and quality of life of residents in the area is declared to be a public nuisance, and may be subject to
abatement summarily or by a restraining order or injunction issued
by a court of competent jurisdiction. (Ord. 824 § 1.2, 2011; Ord. 740 § 1.2, 2007)
 
 

View the mobile version.

72

1.ah

Packet Pg. 1588

A
tt

ac
h

m
en

t:
 N

o
is

e 
Im

p
ac

t 
A

n
al

ys
is

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)

http://qcode.us/codes/morenovalley/view.php?version=beta&view=mobile&topic=11-11_80


Ironwood Residential (TTM No. 37001) Noise Impact Analysis 

09385-02 Noise Study 
 

APPENDIX 5.1: 
 

STUDY AREA PHOTOS 
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JN:09385 Ironwood Residential

L1
33, 56' 48.508300", 117, 11' 28.760300"

L1_E
33, 56' 48.508300", 117, 11' 28.760300"

L1_N
33, 56' 48.508300", 117, 11' 28.760300"

L1_NE
33, 56' 48.508300", 117, 11' 28.760300"

L1_S
33, 56' 48.508300", 117, 11' 28.760300"

L1_SW
33, 56' 48.508300", 117, 11' 28.760300"
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JN:09385 Ironwood Residential

L1_W
33, 56' 48.508300", 117, 11' 28.760300"

L2
33, 56' 58.821700", 117, 11' 29.062500"

L2_E
33, 56' 58.821700", 117, 11' 29.062500"

L2_N
33, 56' 58.821700", 117, 11' 29.062500"

L2_NE
33, 56' 58.821700", 117, 11' 29.062500"

L2_NW
33, 56' 58.821700", 117, 11' 29.062500"
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JN:09385 Ironwood Residential

L2_S
33, 56' 58.821700", 117, 11' 29.062500"

L2_SE
33, 56' 58.821700", 117, 11' 29.062500"

L3
33, 56' 47.189900", 117, 10' 58.547900"

L3_N
33, 56' 47.189900", 117, 10' 58.547900"

L3_NE
33, 56' 47.189900", 117, 10' 58.547900"

L3_NW
33, 56' 47.189900", 117, 10' 58.547900"
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JN:09385 Ironwood Residential

L4
33, 56' 52.078800", 117, 10' 58.108500"

L4_E
33, 56' 49.854100", 117, 10' 58.108500"

L4_E-2
33, 56' 52.078800", 117, 10' 58.108500"

L4_N
33, 56' 49.854100", 117, 10' 58.108500"

L4_N-2
33, 56' 52.078800", 117, 10' 58.108500"

L4_NE
33, 56' 49.854100", 117, 10' 58.108500"
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JN:09385 Ironwood Residential

L4_NE-2
33, 56' 49.854100", 117, 10' 58.108500"

L4_NW
33, 56' 49.854100", 117, 10' 58.108500"

L4_S
33, 56' 52.078800", 117, 10' 58.108500"

L4_SE
33, 56' 52.078800", 117, 10' 58.108500"

L4_W
33, 56' 49.854100", 117, 10' 58.108500"

L4_W-2
33, 56' 52.078800", 117, 10' 58.108500"
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JN:09385 Ironwood Residential

L5
33, 56' 47.546900", 117, 11' 13.242100"

L5_E
33, 56' 47.546900", 117, 11' 13.242100"

L5_N
33, 56' 47.546900", 117, 11' 13.242100"

L5_NE
33, 56' 47.546900", 117, 11' 13.242100"

L5_NW
33, 56' 47.546900", 117, 11' 13.242100"

L5_S
33, 56' 47.546900", 117, 11' 13.242100"
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JN:09385 Ironwood Residential

L5_W
33, 56' 47.546900", 117, 11' 13.242100"

S_Site_E
33, 56' 45.761700", 117, 11' 28.403300"

S_Site_E-2
33, 56' 48.659300", 117, 11' 27.112400"

S_Site_N
33, 56' 45.761700", 117, 11' 28.403300"

S_Site_NE
33, 56' 45.761700", 117, 11' 28.403300"

S_Site_NE-2
33, 56' 48.659300", 117, 11' 27.112400"
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JN:09385 Ironwood Residential
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Attachment: Noise Impact Analysis  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)
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Attachment: Noise Impact Analysis  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)
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SITE PLAN 
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APPENDIX 7.1: 
 

OFF-SITE TRAFFIC NOISE CONTOURS 
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: s/o Ironwood Av.
Road Name: Nason St.

Scenario: Existing Without Project

4,300
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 430 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-5.62

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -22.85 1.98 -1.20 0.000 0.000
84.25 -26.81 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.6 61.7 59.9 53.9 63.162.5
57.4
58.2

55.9 49.5 48.0 56.756.4
56.8 47.8 49.0 57.557.4

Vehicle Noise: 65.4 63.7 60.5 55.9 64.964.4

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
19 40 18686
20 43 20093

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: n/o SR-60 WB Ramps
Road Name: Nason St.

Scenario: Existing Without Project

4,800
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 480 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-5.14

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -22.38 1.98 -1.20 0.000 0.000
84.25 -26.33 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.1 62.2 60.4 54.3 63.663.0
57.9
58.7

56.3 50.0 48.4 57.156.9
57.3 48.2 49.5 58.057.8

Vehicle Noise: 65.9 64.2 61.0 56.3 65.364.9

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
20 43 20193
22 46 215100

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: n/o SR-60 WB Fwy
Road Name: Nason St.

Scenario: Existing Without Project

12,700
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,270 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-0.91

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -18.15 1.98 -1.20 0.000 0.000
84.25 -22.11 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.3 66.4 64.6 58.6 67.867.2
62.1
62.9

60.6 54.2 52.7 61.461.1
61.5 52.5 53.7 62.262.1

Vehicle Noise: 70.1 68.4 65.2 60.6 69.669.1

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
38 83 384178
41 89 411191

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: s/o SR-60 EB Ramps
Road Name: Nason St.

Scenario: Existing Without Project

17,800
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,780 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
0.55

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -16.69 1.98 -1.20 0.000 0.000
84.25 -20.64 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

69.8 67.9 66.1 60.0 69.368.7
63.5
64.4

62.0 55.7 54.1 62.862.6
63.0 53.9 55.2 63.763.5

Vehicle Noise: 71.6 69.9 66.7 62.0 71.070.6

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
48 103 480223
52 111 515239

Monday, August 31, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: w/o Nason St.
Road Name: Ironwood Av.

Scenario: Existing Without Project

6,800
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 680 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-3.63

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -20.86 1.98 -1.20 0.000 0.000
84.25 -24.82 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

65.6 63.7 61.9 55.9 65.164.5
59.4
60.2

57.9 51.5 50.0 58.658.4
58.8 49.8 51.0 59.559.4

Vehicle Noise: 67.4 65.7 62.5 57.9 66.866.4

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
25 54 253117
27 58 271126

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Nason St.
Road Name: Ironwood Av.

Scenario: Existing Without Project

4,600
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 460 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-6.19

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -23.43 1.98 -1.20 0.000 0.000
86.40 -27.39 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.3 64.4 62.7 56.6 65.865.2
59.8
59.8

58.2 51.9 50.3 59.058.8
58.4 49.3 50.6 59.158.9

Vehicle Noise: 67.9 66.2 63.2 58.3 67.466.9

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
27 59 272126
29 63 293136

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Lantz Ln.
Road Name: Ironwood Av.

Scenario: Existing Without Project

4,300
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 430 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-6.49

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -23.73 1.98 -1.20 0.000 0.000
86.40 -27.68 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.0 64.1 62.4 56.3 65.564.9
59.5
59.5

58.0 51.6 50.0 58.758.5
58.1 49.0 50.3 58.858.6

Vehicle Noise: 67.6 65.9 62.9 58.0 67.166.6

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
26 56 260121
28 60 280130

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Oliver St.
Road Name: Ironwood Av.

Scenario: Existing Without Project

4,300
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 430 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-6.49

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -23.73 1.98 -1.20 0.000 0.000
86.40 -27.68 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.0 64.1 62.4 56.3 65.564.9
59.5
59.5

58.0 51.6 50.0 58.758.5
58.1 49.0 50.3 58.858.6

Vehicle Noise: 67.6 65.9 62.9 58.0 67.166.6

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
26 56 260121
28 60 280130

Monday, August 31, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: s/o Ironwood Av.
Road Name: Nason St.

Scenario: Existing With Project

5,300
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 530 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-4.71

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -21.95 1.98 -1.20 0.000 0.000
84.25 -25.90 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.5 62.6 60.8 54.8 64.063.4
58.3
59.1

56.8 50.4 48.9 57.657.3
57.7 48.7 49.9 58.458.3

Vehicle Noise: 66.3 64.6 61.4 56.8 65.865.3

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
21 46 21499
23 49 230107

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: n/o SR-60 WB Ramps
Road Name: Nason St.

Scenario: Existing With Project

5,700
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 570 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-4.39

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -21.63 1.98 -1.20 0.000 0.000
84.25 -25.59 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.8 62.9 61.1 55.1 64.363.7
58.6
59.4

57.1 50.7 49.2 57.957.6
58.0 49.0 50.2 58.758.6

Vehicle Noise: 66.7 64.9 61.8 57.1 66.165.6

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
22 48 225104
24 52 241112

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: n/o SR-60 WB Fwy
Road Name: Nason St.

Scenario: Existing With Project

13,300
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,330 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-0.71

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -17.95 1.98 -1.20 0.000 0.000
84.25 -21.91 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.5 66.6 64.8 58.8 68.067.4
62.3
63.1

60.8 54.4 52.9 61.661.3
61.7 52.7 53.9 62.462.3

Vehicle Noise: 70.3 68.6 65.4 60.8 69.869.3

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
40 85 396184
42 91 424197

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: s/o SR-60 EB Ramps
Road Name: Nason St.

Scenario: Existing With Project

18,200
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,820 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
0.65

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -16.59 1.98 -1.20 0.000 0.000
84.25 -20.54 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

69.8 67.9 66.2 60.1 69.468.8
63.6
64.5

62.1 55.8 54.2 62.962.7
63.1 54.0 55.3 63.863.6

Vehicle Noise: 71.7 70.0 66.8 62.1 71.170.7

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
49 105 488226
52 113 523243

Monday, August 31, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: w/o Nason St.
Road Name: Ironwood Av.

Scenario: Existing With Project

7,100
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 710 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-3.44

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -20.68 1.98 -1.20 0.000 0.000
84.25 -24.63 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

65.8 63.9 62.1 56.0 65.364.7
59.6
60.4

58.0 51.7 50.1 58.858.6
59.0 49.9 51.2 59.759.5

Vehicle Noise: 67.6 65.9 62.7 58.0 67.066.6

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
26 56 260121
28 60 279130

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Nason St.
Road Name: Ironwood Av.

Scenario: Existing With Project

5,300
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 530 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-5.58

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -22.82 1.98 -1.20 0.000 0.000
86.40 -26.77 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.9 65.0 63.3 57.2 66.465.8
60.4
60.4

58.9 52.5 51.0 59.659.4
59.0 49.9 51.2 59.759.5

Vehicle Noise: 68.5 66.8 63.8 58.9 68.067.5

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
30 65 299139
32 69 322149

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Lantz Ln.
Road Name: Ironwood Av.

Scenario: Existing With Project

4,500
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 450 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-6.29

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -23.53 1.98 -1.20 0.000 0.000
86.40 -27.48 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.2 64.3 62.6 56.5 65.765.1
59.7
59.7

58.1 51.8 50.2 58.958.7
58.3 49.2 50.5 59.058.8

Vehicle Noise: 67.8 66.1 63.1 58.2 67.366.8

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
27 58 268125
29 62 289134

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Oliver St.
Road Name: Ironwood Av.

Scenario: Existing With Project

4,800
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 480 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-6.01

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -23.25 1.98 -1.20 0.000 0.000
86.40 -27.20 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.5 64.6 62.8 56.8 66.065.4
59.9
60.0

58.4 52.1 50.5 59.259.0
58.5 49.5 50.8 59.259.1

Vehicle Noise: 68.1 66.3 63.4 58.5 67.567.1

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
28 60 280130
30 65 301140

Monday, August 31, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: s/o Ironwood Av.
Road Name: Nason St.

Scenario: Year 2020 Without Project

9,000
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 900 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-2.41

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -19.65 1.98 -1.20 0.000 0.000
84.25 -23.60 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.8 64.9 63.1 57.1 66.365.7
60.6
61.4

59.1 52.7 51.2 59.959.6
60.0 51.0 52.2 60.760.6

Vehicle Noise: 68.6 66.9 63.7 59.1 68.167.6

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
30 66 305142
33 70 327152

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: n/o SR-60 WB Ramps
Road Name: Nason St.

Scenario: Year 2020 Without Project

9,500
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 950 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-2.17

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -19.41 1.98 -1.20 0.000 0.000
84.25 -23.37 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

67.0 65.1 63.4 57.3 66.565.9
60.8
61.7

59.3 52.9 51.4 60.159.9
60.2 51.2 52.5 60.960.8

Vehicle Noise: 68.9 67.1 64.0 59.3 68.367.8

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
32 68 316147
34 73 339157

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: n/o SR-60 WB Fwy
Road Name: Nason St.

Scenario: Year 2020 Without Project

18,700
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,870 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
0.77

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -16.47 1.98 -1.20 0.000 0.000
84.25 -20.43 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

70.0 68.1 66.3 60.2 69.568.9
63.8
64.6

62.3 55.9 54.3 63.062.8
63.2 54.1 55.4 63.963.7

Vehicle Noise: 71.8 70.1 66.9 62.2 71.270.8

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
50 107 496230
53 115 532247

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: s/o SR-60 EB Ramps
Road Name: Nason St.

Scenario: Year 2020 Without Project

24,900
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 2,490 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
2.01

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -15.23 1.98 -1.20 0.000 0.000
84.25 -19.18 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

71.2 69.3 67.5 61.5 70.770.1
65.0
65.8

63.5 57.1 55.6 64.364.0
64.4 55.4 56.6 65.165.0

Vehicle Noise: 73.1 71.3 68.2 63.5 72.572.0

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
60 129 601279
64 139 644299

Monday, August 31, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: w/o Nason St.
Road Name: Ironwood Av.

Scenario: Year 2020 Without Project

12,200
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,220 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-1.09

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -18.33 1.98 -1.20 0.000 0.000
84.25 -22.28 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.1 66.2 64.4 58.4 67.667.0
61.9
62.7

60.4 54.0 52.5 61.261.0
61.3 52.3 53.5 62.061.9

Vehicle Noise: 70.0 68.2 65.1 60.4 69.468.9

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
37 80 373173
40 86 401186

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Nason St.
Road Name: Ironwood Av.

Scenario: Year 2020 Without Project

7,800
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 780 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-3.90

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -21.14 1.98 -1.20 0.000 0.000
86.40 -25.10 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.6 66.7 65.0 58.9 68.167.5
62.0
62.1

60.5 54.2 52.6 61.361.1
60.7 51.6 52.9 61.461.2

Vehicle Noise: 70.2 68.4 65.5 60.6 69.669.2

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
39 83 387180
42 90 417193

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Lantz Ln.
Road Name: Ironwood Av.

Scenario: Year 2020 Without Project

7,400
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 740 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-4.13

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -21.37 1.98 -1.20 0.000 0.000
86.40 -25.32 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.4 66.5 64.7 58.7 67.967.3
61.8
61.8

60.3 53.9 52.4 61.160.9
60.4 51.4 52.6 61.161.0

Vehicle Noise: 70.0 68.2 65.3 60.4 69.468.9

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
37 81 374174
40 87 402187

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Oliver St.
Road Name: Ironwood Av.

Scenario: Year 2020 Without Project

7,400
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 740 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-4.13

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -21.37 1.98 -1.20 0.000 0.000
86.40 -25.32 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.4 66.5 64.7 58.7 67.967.3
61.8
61.8

60.3 53.9 52.4 61.160.9
60.4 51.4 52.6 61.161.0

Vehicle Noise: 70.0 68.2 65.3 60.4 69.468.9

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
37 81 374174
40 87 402187

Monday, August 31, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: s/o Ironwood Av.
Road Name: Nason St.

Scenario: Year 2020 With Project

9,900
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 990 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-1.99

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -19.23 1.98 -1.20 0.000 0.000
84.25 -23.19 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

67.2 65.3 63.5 57.5 66.766.1
61.0
61.8

59.5 53.1 51.6 60.360.0
60.4 51.4 52.6 61.161.0

Vehicle Noise: 69.1 67.3 64.2 59.5 68.568.0

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
32 70 325151
35 75 348162

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: n/o SR-60 WB Ramps
Road Name: Nason St.

Scenario: Year 2020 With Project

10,400
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,040 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-1.78

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -19.02 1.98 -1.20 0.000 0.000
84.25 -22.97 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

67.4 65.5 63.8 57.7 66.966.3
61.2
62.1

59.7 53.3 51.8 60.560.3
60.6 51.6 52.8 61.361.2

Vehicle Noise: 69.3 67.5 64.4 59.7 68.768.2

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
34 72 336156
36 78 360167

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: n/o SR-60 WB Fwy
Road Name: Nason St.

Scenario: Year 2020 With Project

19,400
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,940 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
0.93

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -16.31 1.98 -1.20 0.000 0.000
84.25 -20.27 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

70.1 68.2 66.5 60.4 69.669.0
63.9
64.8

62.4 56.0 54.5 63.263.0
63.3 54.3 55.6 64.063.9

Vehicle Noise: 72.0 70.2 67.1 62.4 71.470.9

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
51 110 509236
55 118 546253

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: s/o SR-60 EB Ramps
Road Name: Nason St.

Scenario: Year 2020 With Project

25,200
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 2,520 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
2.06

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -15.18 1.98 -1.20 0.000 0.000
84.25 -19.13 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

71.3 69.4 67.6 61.5 70.870.2
65.1
65.9

63.5 57.2 55.6 64.364.1
64.5 55.4 56.7 65.265.0

Vehicle Noise: 73.1 71.4 68.2 63.5 72.572.1

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
61 130 606281
65 140 650302

Monday, August 31, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: w/o Nason St.
Road Name: Ironwood Av.

Scenario: Year 2020 With Project

12,500
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,250 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-0.98

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -18.22 1.98 -1.20 0.000 0.000
84.25 -22.18 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.2 66.3 64.6 58.5 67.767.1
62.0
62.9

60.5 54.1 52.6 61.361.1
61.4 52.4 53.6 62.162.0

Vehicle Noise: 70.1 68.3 65.2 60.5 69.569.0

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
38 82 380176
41 88 407189

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Nason St.
Road Name: Ironwood Av.

Scenario: Year 2020 With Project

8,600
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 860 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-3.48

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -20.72 1.98 -1.20 0.000 0.000
86.40 -24.67 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

69.0 67.1 65.4 59.3 68.567.9
62.5
62.5

61.0 54.6 53.1 61.761.5
61.1 52.0 53.3 61.861.6

Vehicle Noise: 70.6 68.9 65.9 61.0 70.169.6

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
41 89 413192
44 96 445206

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Lantz Ln.
Road Name: Ironwood Av.

Scenario: Year 2020 With Project

7,700
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 770 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-3.96

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -21.20 1.98 -1.20 0.000 0.000
86.40 -25.15 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.6 66.7 64.9 58.8 68.167.5
62.0
62.0

60.5 54.1 52.6 61.361.0
60.6 51.6 52.8 61.361.2

Vehicle Noise: 70.2 68.4 65.4 60.6 69.669.1

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
38 83 384178
41 89 413192

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Oliver St.
Road Name: Ironwood Av.

Scenario: Year 2020 With Project

7,800
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 780 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-3.90

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -21.14 1.98 -1.20 0.000 0.000
86.40 -25.10 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.6 66.7 65.0 58.9 68.167.5
62.0
62.1

60.5 54.2 52.6 61.361.1
60.7 51.6 52.9 61.461.2

Vehicle Noise: 70.2 68.4 65.5 60.6 69.669.2

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
39 83 387180
42 90 417193

Monday, August 31, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: s/o Ironwood Av.
Road Name: Nason St.

Scenario: Year 2035 Without Project

9,900
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 990 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-1.99

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -19.23 1.98 -1.20 0.000 0.000
84.25 -23.19 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

67.2 65.3 63.5 57.5 66.766.1
61.0
61.8

59.5 53.1 51.6 60.360.0
60.4 51.4 52.6 61.161.0

Vehicle Noise: 69.1 67.3 64.2 59.5 68.568.0

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
32 70 325151
35 75 348162

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: n/o SR-60 WB Ramps
Road Name: Nason St.

Scenario: Year 2035 Without Project

10,400
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,040 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-1.78

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -19.02 1.98 -1.20 0.000 0.000
84.25 -22.97 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

67.4 65.5 63.8 57.7 66.966.3
61.2
62.1

59.7 53.3 51.8 60.560.3
60.6 51.6 52.8 61.361.2

Vehicle Noise: 69.3 67.5 64.4 59.7 68.768.2

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
34 72 336156
36 78 360167

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: n/o SR-60 WB Fwy
Road Name: Nason St.

Scenario: Year 2035 Without Project

20,600
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 2,060 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.19

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -16.05 1.98 -1.20 0.000 0.000
84.25 -20.01 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

70.4 68.5 66.7 60.7 69.969.3
64.2
65.0

62.7 56.3 54.8 63.563.2
63.6 54.6 55.8 64.364.2

Vehicle Noise: 72.2 70.5 67.3 62.7 71.771.2

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
53 114 530246
57 122 568264

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: s/o SR-60 EB Ramps
Road Name: Nason St.

Scenario: Year 2035 Without Project

27,400
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 2,740 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
2.43

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -14.81 1.98 -1.20 0.000 0.000
84.25 -18.77 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

71.6 69.7 68.0 61.9 71.170.5
65.4
66.3

63.9 57.5 56.0 64.764.5
64.8 55.8 57.1 65.565.4

Vehicle Noise: 73.5 71.7 68.6 63.9 72.972.4

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
64 138 640297
69 148 687319

Monday, August 31, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: w/o Nason St.
Road Name: Ironwood Av.

Scenario: Year 2035 Without Project

13,400
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,340 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-0.68

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -17.92 1.98 -1.20 0.000 0.000
84.25 -21.87 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.5 66.6 64.9 58.8 68.067.4
62.3
63.2

60.8 54.4 52.9 61.661.4
61.7 52.7 53.9 62.462.3

Vehicle Noise: 70.4 68.6 65.5 60.8 69.869.3

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
40 86 398185
43 92 426198

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Nason St.
Road Name: Ironwood Av.

Scenario: Year 2035 Without Project

8,600
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 860 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-3.48

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -20.72 1.98 -1.20 0.000 0.000
86.40 -24.67 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

69.0 67.1 65.4 59.3 68.567.9
62.5
62.5

61.0 54.6 53.1 61.761.5
61.1 52.0 53.3 61.861.6

Vehicle Noise: 70.6 68.9 65.9 61.0 70.169.6

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
41 89 413192
44 96 445206

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Lantz Ln.
Road Name: Ironwood Av.

Scenario: Year 2035 Without Project

8,100
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 810 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-3.74

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -20.98 1.98 -1.20 0.000 0.000
86.40 -24.93 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.8 66.9 65.1 59.1 68.367.7
62.2
62.2

60.7 54.3 52.8 61.561.3
60.8 51.8 53.0 61.561.4

Vehicle Noise: 70.4 68.6 65.6 60.8 69.869.3

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
40 86 397184
43 92 427198

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Oliver St.
Road Name: Ironwood Av.

Scenario: Year 2035 Without Project

8,100
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 810 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-3.74

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -20.98 1.98 -1.20 0.000 0.000
86.40 -24.93 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.8 66.9 65.1 59.1 68.367.7
62.2
62.2

60.7 54.3 52.8 61.561.3
60.8 51.8 53.0 61.561.4

Vehicle Noise: 70.4 68.6 65.6 60.8 69.869.3

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
40 86 397184
43 92 427198

Monday, August 31, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: s/o Ironwood Av.
Road Name: Nason St.

Scenario: Year 2035 With Project

10,800
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,080 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-1.62

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -18.86 1.98 -1.20 0.000 0.000
84.25 -22.81 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

67.6 65.7 63.9 57.9 67.166.5
61.4
62.2

59.9 53.5 52.0 60.760.4
60.8 51.8 53.0 61.561.4

Vehicle Noise: 69.4 67.7 64.5 59.9 68.968.4

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
34 74 344160
37 80 369171

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: n/o SR-60 WB Ramps
Road Name: Nason St.

Scenario: Year 2035 With Project

11,400
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,140 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-1.38

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -18.62 1.98 -1.20 0.000 0.000
84.25 -22.58 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

67.8 65.9 64.2 58.1 67.366.7
61.6
62.5

60.1 53.7 52.2 60.960.7
61.0 52.0 53.2 61.761.6

Vehicle Noise: 69.7 67.9 64.8 60.1 69.168.6

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
36 77 357166
38 82 383178

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: n/o SR-60 WB Fwy
Road Name: Nason St.

Scenario: Year 2035 With Project

21,300
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 2,130 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.33

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -15.91 1.98 -1.20 0.000 0.000
84.25 -19.86 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

70.5 68.6 66.9 60.8 70.069.4
64.3
65.2

62.8 56.5 54.9 63.663.4
63.7 54.7 56.0 64.464.3

Vehicle Noise: 72.4 70.6 67.5 62.8 71.871.4

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
54 117 541251
58 125 581270

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: s/o SR-60 EB Ramps
Road Name: Nason St.

Scenario: Year 2035 With Project

27,700
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 2,770 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
2.47

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -14.76 1.98 -1.20 0.000 0.000
84.25 -18.72 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

71.7 69.8 68.0 62.0 71.270.6
65.5
66.3

64.0 57.6 56.1 64.764.5
64.9 55.9 57.1 65.665.5

Vehicle Noise: 73.5 71.8 68.6 64.0 72.972.5

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
65 139 645299
69 149 692321

Monday, August 31, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: w/o Nason St.
Road Name: Ironwood Av.

Scenario: Year 2035 With Project

13,700
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 1,370 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

45 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-0.58

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

79.45 -17.82 1.98 -1.20 0.000 0.000
84.25 -21.78 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

68.46

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.6 66.7 64.9 58.9 68.167.5
62.4
63.3

60.9 54.5 53.0 61.761.5
61.8 52.8 54.0 62.562.4

Vehicle Noise: 70.5 68.7 65.6 60.9 69.969.4

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
40 87 403187
43 93 433201

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Nason St.
Road Name: Ironwood Av.

Scenario: Year 2035 With Project

9,400
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 940 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-3.09

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -20.33 1.98 -1.20 0.000 0.000
86.40 -24.29 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

69.4 67.5 65.8 59.7 68.968.3
62.9
62.9

61.3 55.0 53.4 62.161.9
61.5 52.4 53.7 62.262.0

Vehicle Noise: 71.0 69.3 66.3 61.4 70.570.0

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
44 95 439204
47 102 472219

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Lantz Ln.
Road Name: Ironwood Av.

Scenario: Year 2035 With Project

8,400
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 840 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-3.58

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -20.82 1.98 -1.20 0.000 0.000
86.40 -24.77 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

68.9 67.0 65.3 59.2 68.467.8
62.4
62.4

60.9 54.5 53.0 61.661.4
61.0 51.9 53.2 61.761.5

Vehicle Noise: 70.5 68.8 65.8 60.9 70.069.5

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
41 88 407189
44 94 438203

Monday, August 31, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL

SITE SPECIFIC INPUT DATA

Project Name: Ironwood Village (Tract No
Job Number: 9385

Road Segment: e/o Oliver St.
Road Name: Ironwood Av.

Scenario: Year 2035 With Project

8,500
10%

44.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 850 vehicles

Centerline Dist. to Barrier:
44.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 0.0
Road Grade: 0.0%

Pad Elevation: 0.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
-3.53

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

1.94
Finite Road

-1.20

Left View: -90.0
Right View: 90.0

degrees
degrees

Barrier Atten
 FHWA Noise Model Calculations

0.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

82.40 -20.77 1.98 -1.20 0.000 0.000
86.40 -24.72 1.98 -1.20 0.000 0.000

-4.61
-4.87
-5.50

Medium Trucks:
Heavy Trucks:

Autos:

71.78

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 0.000
2.297
8.006

36.551
36.308
36.332

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

69.0 67.1 65.3 59.3 68.567.9
62.4
62.5

60.9 54.5 53.0 61.761.5
61.0 52.0 53.2 61.761.6

Vehicle Noise: 70.6 68.8 65.9 61.0 70.069.5

 Centerline Distance to Noise Contour (in feet)

CNEL:
Ldn:

70 dBA 65 dBA 55 dBA60 dBA
41 88 410190
44 95 441205

Monday, August 31, 2015
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Ironwood Residential (TTM No. 37001) Noise Impact Analysis 

09385-02 Noise Study 
 

APPENDIX 8.1: 
 

ON-SITE TRAFFIC NOISE CALCULATIONS 
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Ironwood Residential (TTM No. 37001) Noise Impact Analysis 

09385-02 Noise Study 
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 1
Road Name: Ironwood Av.

Scenario: Backyard No Wall

30,000
10%

194.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
204.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,839.0
Barrier Elevation: 1,861.0

Pad Elevation: 1,861.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.27
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.26 -1.20 0.000 0.000
-19.25 -9.24 -1.20 0.000 0.000

-0.63
-0.67
-0.78

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,839.000
1,841.297
1,847.006

204.255
203.964
203.351

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.2 62.3 60.5 54.5 63.763.1
54.1
54.1

52.6 46.2 44.7 53.453.1
52.7 43.7 44.9 53.453.3

Vehicle Noise: 65.0 63.2 60.8 55.3 64.563.9

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.2 62.3 60.5 54.5 63.763.1
54.1
54.1

52.6 46.2 44.7 53.453.1
52.7 43.7 44.9 53.453.3

Vehicle Noise: 65.0 63.2 60.8 55.3 64.563.9

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 5
Road Name: Ironwood Av.

Scenario: Backyard No Wall

30,000
10%

196.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
206.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,838.5
Barrier Elevation: 1,853.1

Pad Elevation: 1,853.1

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.31
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.30 -1.20 0.000 0.000
-19.25 -9.29 -1.20 0.000 0.000

-0.78
-0.82
-0.94

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,838.500
1,840.797
1,846.506

205.415
205.208
204.806

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.2 62.3 60.5 54.4 63.763.1
54.1
54.1

52.6 46.2 44.6 53.353.1
52.7 43.6 44.9 53.453.2

Vehicle Noise: 64.9 63.1 60.7 55.3 64.463.9

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.2 62.3 60.5 54.4 63.763.1
54.1
54.1

52.6 46.2 44.6 53.353.1
52.7 43.6 44.9 53.453.2

Vehicle Noise: 64.9 63.1 60.7 55.3 64.463.9

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 12
Road Name: Ironwood Av.

Scenario: Backyard No Wall

30,000
10%

196.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
206.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,834.4
Barrier Elevation: 1,847.5

Pad Elevation: 1,847.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.30
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.30 -1.20 0.000 0.000
-19.25 -9.29 -1.20 0.000 0.000

-0.81
-0.85
-0.98

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,834.400
1,836.697
1,842.406

205.277
205.087
204.726

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.2 62.3 60.5 54.5 63.763.1
54.1
54.1

52.6 46.2 44.7 53.353.1
52.7 43.6 44.9 53.453.2

Vehicle Noise: 64.9 63.1 60.7 55.3 64.463.9

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.2 62.3 60.5 54.5 63.763.1
54.1
54.1

52.6 46.2 44.7 53.353.1
52.7 43.6 44.9 53.453.2

Vehicle Noise: 64.9 63.1 60.7 55.3 64.463.9

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 19
Road Name: Ironwood Av.

Scenario: Backyard No Wall

30,000
10%

195.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
205.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,835.0
Barrier Elevation: 1,849.5

Pad Elevation: 1,849.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.28
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.27 -1.20 0.000 0.000
-19.25 -9.26 -1.20 0.000 0.000

-0.78
-0.82
-0.95

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,835.000
1,837.297
1,843.006

204.402
204.196
203.794

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.2 62.3 60.5 54.5 63.763.1
54.1
54.1

52.6 46.2 44.7 53.453.1
52.7 43.7 44.9 53.453.3

Vehicle Noise: 65.0 63.2 60.8 55.3 64.463.9

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.2 62.3 60.5 54.5 63.763.1
54.1
54.1

52.6 46.2 44.7 53.453.1
52.7 43.7 44.9 53.453.3

Vehicle Noise: 65.0 63.2 60.8 55.3 64.463.9

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 20
Road Name: Ironwood Av.

Scenario: Backyard No Wall

30,000
10%

199.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
209.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,835.0
Barrier Elevation: 1,854.7

Pad Elevation: 1,854.7

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.42
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.41 -1.20 0.000 0.000
-19.25 -9.40 -1.20 0.000 0.000

-0.68
-0.73
-0.84

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,835.000
1,837.297
1,843.006

208.964
208.705
208.170

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.1 62.2 60.4 54.3 63.663.0
54.0
54.0

52.4 46.1 44.5 53.253.0
52.6 43.5 44.8 53.253.1

Vehicle Noise: 64.8 63.0 60.6 55.2 64.363.8

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.1 62.2 60.4 54.3 63.663.0
54.0
54.0

52.4 46.1 44.5 53.253.0
52.6 43.5 44.8 53.253.1

Vehicle Noise: 64.8 63.0 60.6 55.2 64.363.8

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 23
Road Name: Ironwood Av.

Scenario: Backyard No Wall

30,000
10%

233.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
243.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,839.5
Barrier Elevation: 1,863.5

Pad Elevation: 1,863.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-10.41
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -10.41 -1.20 0.000 0.000
-19.25 -10.39 -1.20 0.000 0.000

-0.67
-0.71
-0.81

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,839.500
1,841.797
1,847.506

243.444
243.181
242.621

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.1 61.2 59.4 53.3 62.662.0
53.0
53.0

51.4 45.1 43.5 52.252.0
51.6 42.5 43.8 52.352.1

Vehicle Noise: 63.8 62.0 59.6 54.2 63.362.8

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.1 61.2 59.4 53.3 62.662.0
53.0
53.0

51.4 45.1 43.5 52.252.0
51.6 42.5 43.8 52.352.1

Vehicle Noise: 63.8 62.0 59.6 54.2 63.362.8

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 25
Road Name: Ironwood Av.

Scenario: Backyard No Wall

30,000
10%

188.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
198.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,845.0
Barrier Elevation: 1,867.4

Pad Elevation: 1,867.4

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.08
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.07 -1.20 0.000 0.000
-19.25 -9.05 -1.20 0.000 0.000

-0.61
-0.65
-0.77

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,845.000
1,847.297
1,853.006

198.317
198.013
197.371

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.4 62.5 60.7 54.7 63.963.3
54.3
54.3

52.8 46.4 44.9 53.653.3
52.9 43.9 45.1 53.653.5

Vehicle Noise: 65.2 63.3 61.0 55.5 64.664.1

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.4 62.5 60.7 54.7 63.963.3
54.3
54.3

52.8 46.4 44.9 53.653.3
52.9 43.9 45.1 53.653.5

Vehicle Noise: 65.2 63.3 61.0 55.5 64.664.1

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 27
Road Name: Ironwood Av.

Scenario: Backyard With Wall

30,000
10%

136.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
146.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,852.8
Barrier Elevation: 1,871.6

Pad Elevation: 1,871.6

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 4.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-7.07
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

-5.200 -8.200
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -7.05 -1.20 -5.100 -8.100
-19.25 -7.02 -1.20 -4.900 -7.900

0.02
0.01
0.00

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,852.800
1,855.097
1,860.806

145.663
145.295
144.548

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.4 64.5 62.7 56.7 65.965.3
56.3
56.4

54.8 48.4 46.9 55.655.4
54.9 45.9 47.1 55.655.5

Vehicle Noise: 67.2 65.4 63.0 57.5 66.766.1

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

61.2 59.3 57.5 51.5 60.760.1
51.2
51.5

49.7 43.3 41.8 50.550.3
50.0 41.0 42.2 50.750.6

Vehicle Noise: 62.0 60.2 57.8 52.4 61.561.0

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 30
Road Name: Ironwood Av.

Scenario: Backyard With Wall

30,000
10%

129.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
139.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,856.6
Barrier Elevation: 1,877.5

Pad Elevation: 1,877.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 4.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-6.77
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

10.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

-5.400 -8.400
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -6.75 -1.20 -5.200 -8.200
-19.25 -6.70 -1.20 -4.900 -7.900

0.04
0.02
0.00

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,856.600
1,858.897
1,864.606

139.031
138.607
137.727

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.7 64.8 63.0 57.0 66.265.6
56.6
56.7

55.1 48.7 47.2 55.955.7
55.2 46.2 47.5 55.955.8

Vehicle Noise: 67.5 65.7 63.3 57.8 67.066.4

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

61.3 59.4 57.6 51.6 60.860.2
51.4
51.8

49.9 43.5 42.0 50.750.5
50.3 41.3 42.6 51.050.9

Vehicle Noise: 62.2 60.3 57.9 52.5 61.661.1

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 1
Road Name: Ironwood Av.

Scenario: First Floor With Wall

30,000
10%

194.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
214.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,839.0
Barrier Elevation: 1,861.0

Pad Elevation: 1,861.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.58
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.57 -1.20 0.000 0.000
-19.25 -9.56 -1.20 0.000 0.000

-0.16
-0.19
-0.27

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,839.000
1,841.297
1,847.006

214.243
213.966
213.382

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.2 63.462.8
53.8
53.8

52.3 45.9 44.4 53.152.8
52.4 43.4 44.6 53.153.0

Vehicle Noise: 64.7 62.8 60.5 55.0 64.163.6

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.2 63.462.8
53.8
53.8

52.3 45.9 44.4 53.152.8
52.4 43.4 44.6 53.153.0

Vehicle Noise: 64.7 62.8 60.5 55.0 64.163.6

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 5
Road Name: Ironwood Av.

Scenario: First Floor With Wall

30,000
10%

196.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
216.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,838.5
Barrier Elevation: 1,853.1

Pad Elevation: 1,853.1

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.62
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.61 -1.20 0.000 0.000
-19.25 -9.60 -1.20 0.000 0.000

-0.27
-0.30
-0.41

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,838.500
1,840.797
1,846.506

215.442
215.245
214.861

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.1 63.462.8
53.8
53.8

52.2 45.9 44.3 53.052.8
52.3 43.3 44.6 53.052.9

Vehicle Noise: 64.6 62.8 60.4 55.0 64.163.6

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.1 63.462.8
53.8
53.8

52.2 45.9 44.3 53.052.8
52.3 43.3 44.6 53.052.9

Vehicle Noise: 64.6 62.8 60.4 55.0 64.163.6

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 12
Road Name: Ironwood Av.

Scenario: First Floor With Wall

30,000
10%

196.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
216.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,834.4
Barrier Elevation: 1,847.5

Pad Elevation: 1,847.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.61
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.61 -1.20 0.000 0.000
-19.25 -9.60 -1.20 0.000 0.000

-0.29
-0.33
-0.44

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,834.400
1,836.697
1,842.406

215.310
215.130
214.786

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.1 63.462.8
53.8
53.8

52.2 45.9 44.3 53.052.8
52.3 43.3 44.6 53.052.9

Vehicle Noise: 64.6 62.8 60.4 55.0 64.163.6

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.1 63.462.8
53.8
53.8

52.2 45.9 44.3 53.052.8
52.3 43.3 44.6 53.052.9

Vehicle Noise: 64.6 62.8 60.4 55.0 64.163.6

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 19
Road Name: Ironwood Av.

Scenario: First Floor With Wall

30,000
10%

195.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
215.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,835.0
Barrier Elevation: 1,849.5

Pad Elevation: 1,849.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.59
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.58 -1.20 0.000 0.000
-19.25 -9.57 -1.20 0.000 0.000

-0.27
-0.30
-0.41

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,835.000
1,837.297
1,843.006

214.430
214.233
213.851

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.2 63.462.8
53.8
53.8

52.3 45.9 44.4 53.152.8
52.4 43.3 44.6 53.152.9

Vehicle Noise: 64.7 62.8 60.5 55.0 64.163.6

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.2 63.462.8
53.8
53.8

52.3 45.9 44.4 53.152.8
52.4 43.3 44.6 53.152.9

Vehicle Noise: 64.7 62.8 60.5 55.0 64.163.6

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 20
Road Name: Ironwood Av.

Scenario: First Floor With Wall

30,000
10%

199.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
219.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,835.0
Barrier Elevation: 1,854.7

Pad Elevation: 1,854.7

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.72
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.72 -1.20 0.000 0.000
-19.25 -9.70 -1.20 0.000 0.000

-0.20
-0.23
-0.32

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,835.000
1,837.297
1,843.006

218.966
218.719
218.208

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.8 61.9 60.1 54.0 63.362.7
53.6
53.7

52.1 45.8 44.2 52.952.7
52.2 43.2 44.5 52.952.8

Vehicle Noise: 64.5 62.7 60.3 54.9 64.063.5

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.8 61.9 60.1 54.0 63.362.7
53.6
53.7

52.1 45.8 44.2 52.952.7
52.2 43.2 44.5 52.952.8

Vehicle Noise: 64.5 62.7 60.3 54.9 64.063.5

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 23
Road Name: Ironwood Av.

Scenario: First Floor With Wall

30,000
10%

233.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
253.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,839.5
Barrier Elevation: 1,863.5

Pad Elevation: 1,863.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-10.68
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -10.67 -1.20 0.000 0.000
-19.25 -10.66 -1.20 0.000 0.000

-0.19
-0.21
-0.29

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,839.500
1,841.797
1,847.506

253.427
253.174
252.636

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.8 60.9 59.1 53.1 62.361.7
52.7
52.7

51.2 44.8 43.3 52.051.7
51.3 42.3 43.5 52.051.9

Vehicle Noise: 63.6 61.7 59.4 53.9 63.062.5

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.8 60.9 59.1 53.1 62.361.7
52.7
52.7

51.2 44.8 43.3 52.051.7
51.3 42.3 43.5 52.051.9

Vehicle Noise: 63.6 61.7 59.4 53.9 63.062.5

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 25
Road Name: Ironwood Av.

Scenario: First Floor With Wall

30,000
10%

188.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
208.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,845.0
Barrier Elevation: 1,867.4

Pad Elevation: 1,867.4

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.40
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.39 -1.20 0.000 0.000
-19.25 -9.37 -1.20 0.000 0.000

-0.15
-0.17
-0.26

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,845.000
1,847.297
1,853.006

208.302
208.012
207.401

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.1 62.2 60.4 54.4 63.663.0
54.0
54.0

52.5 46.1 44.6 53.353.0
52.6 43.5 44.8 53.353.1

Vehicle Noise: 64.9 63.0 60.7 55.2 64.363.8

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.1 62.2 60.4 54.4 63.663.0
54.0
54.0

52.5 46.1 44.6 53.353.0
52.6 43.5 44.8 53.353.1

Vehicle Noise: 64.9 63.0 60.7 55.2 64.363.8

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 27
Road Name: Ironwood Av.

Scenario: First Floor With Wall

30,000
10%

136.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
156.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,852.8
Barrier Elevation: 1,871.6

Pad Elevation: 1,871.6

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 4.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-7.50
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

-6.160 -9.160
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -7.49 -1.20 -5.800 -8.800
-19.25 -7.45 -1.20 -5.300 -8.300

0.12
0.08
0.03

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,852.800
1,855.097
1,860.806

155.638
155.271
154.524

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.0 64.1 62.3 56.3 65.564.9
55.9
55.9

54.4 48.0 46.5 55.254.9
54.5 45.5 46.7 55.255.1

Vehicle Noise: 66.8 64.9 62.6 57.1 66.265.7

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

59.8 57.9 56.1 50.1 59.358.7
50.1
50.6

48.6 42.2 40.7 49.449.1
49.2 40.2 41.4 49.949.8

Vehicle Noise: 60.7 58.9 56.4 51.1 60.259.6

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 30
Road Name: Ironwood Av.

Scenario: First Floor With Wall

30,000
10%

129.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
149.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,856.6
Barrier Elevation: 1,877.5

Pad Elevation: 1,877.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 4.0

Observer Height (Above Pad): 5.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-7.22
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

-6.560 -9.560
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -7.20 -1.20 -6.240 -9.240
-19.25 -7.16 -1.20 -5.500 -8.500

0.17
0.13
0.05

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,856.600
1,858.897
1,864.606

149.006
148.582
147.702

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.3 64.4 62.6 56.5 65.865.2
56.2
56.2

54.7 48.3 46.8 55.455.2
54.8 45.8 47.0 55.555.4

Vehicle Noise: 67.0 65.2 62.8 57.4 66.566.0

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

59.7 57.8 56.0 50.0 59.258.6
49.9
50.7

48.4 42.1 40.5 49.249.0
49.3 40.3 41.5 50.049.9

Vehicle Noise: 60.6 58.8 56.3 51.0 60.159.5

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 1
Road Name: Ironwood Av.

Scenario: Second Floor With Wall

30,000
10%

194.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
214.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,839.0
Barrier Elevation: 1,861.0

Pad Elevation: 1,861.0

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.62
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.61 -1.20 0.000 0.000
-19.25 -9.59 -1.20 0.000 0.000

-2.59
-2.71
-3.03

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,839.000
1,841.297
1,847.006

215.562
215.190
214.370

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.1 63.462.8
53.8
53.8

52.2 45.9 44.3 53.052.8
52.4 43.3 44.6 53.152.9

Vehicle Noise: 64.6 62.8 60.4 55.0 64.163.6

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.1 63.462.8
53.8
53.8

52.2 45.9 44.3 53.052.8
52.4 43.3 44.6 53.152.9

Vehicle Noise: 64.6 62.8 60.4 55.0 64.163.6

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 5
Road Name: Ironwood Av.

Scenario: Second Floor With Wall

30,000
10%

196.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
216.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,838.5
Barrier Elevation: 1,853.1

Pad Elevation: 1,853.1

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.65
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.64 -1.20 0.000 0.000
-19.25 -9.62 -1.20 0.000 0.000

-3.00
-3.13
-3.47

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,838.500
1,840.797
1,846.506

216.446
216.155
215.534

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.8 61.9 60.2 54.1 63.362.7
53.7
53.7

52.2 45.9 44.3 53.052.8
52.3 43.3 44.5 53.052.9

Vehicle Noise: 64.6 62.8 60.4 55.0 64.163.5

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.8 61.9 60.2 54.1 63.362.7
53.7
53.7

52.2 45.9 44.3 53.052.8
52.3 43.3 44.5 53.052.9

Vehicle Noise: 64.6 62.8 60.4 55.0 64.163.5

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 12
Road Name: Ironwood Av.

Scenario: Second Floor With Wall

30,000
10%

196.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
216.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,834.4
Barrier Elevation: 1,847.5

Pad Elevation: 1,847.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.64
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.63 -1.20 0.000 0.000
-19.25 -9.62 -1.20 0.000 0.000

-3.09
-3.22
-3.56

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,834.400
1,836.697
1,842.406

216.253
215.977
215.396

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.8 61.9 60.2 54.1 63.362.7
53.7
53.8

52.2 45.9 44.3 53.052.8
52.3 43.3 44.5 53.052.9

Vehicle Noise: 64.6 62.8 60.4 55.0 64.163.5

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.8 61.9 60.2 54.1 63.362.7
53.7
53.8

52.2 45.9 44.3 53.052.8
52.3 43.3 44.5 53.052.9

Vehicle Noise: 64.6 62.8 60.4 55.0 64.163.5

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 19
Road Name: Ironwood Av.

Scenario: Second Floor With Wall

30,000
10%

195.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
215.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,835.0
Barrier Elevation: 1,849.5

Pad Elevation: 1,849.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.62
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.61 -1.20 0.000 0.000
-19.25 -9.59 -1.20 0.000 0.000

-3.00
-3.13
-3.47

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,835.000
1,837.297
1,843.006

215.435
215.143
214.523

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.1 63.462.8
53.8
53.8

52.2 45.9 44.3 53.052.8
52.4 43.3 44.6 53.152.9

Vehicle Noise: 64.6 62.8 60.4 55.0 64.163.6

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.9 62.0 60.2 54.1 63.462.8
53.8
53.8

52.2 45.9 44.3 53.052.8
52.4 43.3 44.6 53.152.9

Vehicle Noise: 64.6 62.8 60.4 55.0 64.163.6

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 20
Road Name: Ironwood Av.

Scenario: Second Floor With Wall

30,000
10%

199.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
219.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,835.0
Barrier Elevation: 1,854.7

Pad Elevation: 1,854.7

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.76
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.75 -1.20 0.000 0.000
-19.25 -9.73 -1.20 0.000 0.000

-2.75
-2.87
-3.18

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,835.000
1,837.297
1,843.006

220.163
219.823
219.080

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.7 61.8 60.0 54.0 63.262.6
53.6
53.6

52.1 45.7 44.2 52.952.7
52.2 43.2 44.4 52.952.8

Vehicle Noise: 64.5 62.7 60.3 54.8 64.063.4

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

63.7 61.8 60.0 54.0 63.262.6
53.6
53.6

52.1 45.7 44.2 52.952.7
52.2 43.2 44.4 52.952.8

Vehicle Noise: 64.5 62.7 60.3 54.8 64.063.4

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 23
Road Name: Ironwood Av.

Scenario: Second Floor With Wall

30,000
10%

233.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
253.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,839.5
Barrier Elevation: 1,863.5

Pad Elevation: 1,863.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-10.71
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -10.70 -1.20 0.000 0.000
-19.25 -10.68 -1.20 0.000 0.000

-2.75
-2.85
-3.12

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,839.500
1,841.797
1,847.506

254.613
254.281
253.542

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.8 60.9 59.1 53.0 62.361.7
52.7
52.7

51.2 44.8 43.3 51.951.7
51.3 42.2 43.5 52.051.8

Vehicle Noise: 63.5 61.7 59.3 53.9 63.062.5

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

62.8 60.9 59.1 53.0 62.361.7
52.7
52.7

51.2 44.8 43.3 51.951.7
51.3 42.2 43.5 52.051.8

Vehicle Noise: 63.5 61.7 59.3 53.9 63.062.5

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015
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FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 25
Road Name: Ironwood Av.

Scenario: Second Floor With Wall

30,000
10%

188.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
208.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,845.0
Barrier Elevation: 1,867.4

Pad Elevation: 1,867.4

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 0.0

Observer Height (Above Pad): 14.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-9.44
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -9.43 -1.20 0.000 0.000
-19.25 -9.40 -1.20 0.000 0.000

-2.53
-2.65
-2.97

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,845.000
1,847.297
1,853.006

209.676
209.289
208.435

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.0 62.1 60.4 54.3 63.562.9
53.9
54.0

52.4 46.1 44.5 53.253.0
52.5 43.5 44.8 53.253.1

Vehicle Noise: 64.8 63.0 60.6 55.2 64.363.7

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

64.0 62.1 60.4 54.3 63.562.9
53.9
54.0

52.4 46.1 44.5 53.253.0
52.5 43.5 44.8 53.253.1

Vehicle Noise: 64.8 63.0 60.6 55.2 64.363.7

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 27
Road Name: Ironwood Av.

Scenario: Second Floor With Wall

30,000
10%

136.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
156.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,852.8
Barrier Elevation: 1,871.6

Pad Elevation: 1,871.6

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 4.0

Observer Height (Above Pad): 14.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-7.58
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -7.56 -1.20 0.000 0.000
-19.25 -7.51 -1.20 0.000 0.000

-0.83
-0.92
-1.18

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,852.800
1,855.097
1,860.806

157.438
156.976
155.967

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

65.9 64.0 62.2 56.2 65.464.8
55.8
55.9

54.3 47.9 46.4 55.154.9
54.4 45.4 46.6 55.155.0

Vehicle Noise: 66.7 64.9 62.5 57.0 66.265.6

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

65.9 64.0 62.2 56.2 65.464.8
55.8
55.9

54.3 47.9 46.4 55.154.9
54.4 45.4 46.6 55.155.0

Vehicle Noise: 66.7 64.9 62.5 57.0 66.265.6

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015

FHWA-RD-77-108 HIGHWAY NOISE PREDICTION MODEL (CALVENO) - 10/1/2012

SITE SPECIFIC INPUT DATA

Project Name: Ironwood
Job Number: 9385

Analyst: A. WolfeLot No: 30
Road Name: Ironwood Av.

Scenario: Second Floor With Wall

30,000
10%

129.0

NOISE MODEL INPUTS

Average Daily Traffic (Adt):
Peak Hour Percentage:

Peak Hour Volume: 3,000 vehicles

Centerline Dist. to Barrier:
149.0Centerline Dist. to Observer:

 Highway Data

feet
feet

vehicles

Road Elevation: 1,856.6
Barrier Elevation: 1,877.5

Pad Elevation: 1,877.5

 Site Data

 Site Conditions (Hard = 10, Soft = 15)

Medium Trucks (2 Axles): 15
Heavy Trucks (3+ Axles): 15

Autos: 15

 Vehicle Mix

feet
feet  Lane Equivalent Distance (in feet)

Barrier Height: 4.0

Observer Height (Above Pad): 14.0 feet

feet

55 mphVehicle Speed:
Near/Far Lane Distance: 50 feet

REMEL Traffic Flow Distance
1.95

VehicleType Day Evening Night Daily

Medium Trucks:
Heavy Trucks:

Autos: 77.5% 12.9% 9.6% 97.42%
84.8% 4.9% 10.3% 1.84%
86.5% 2.7% 10.8% 0.74%

-7.30
Finite Road

-1.20
Barrier Atten

 FHWA Noise Model Calculations

20.0Barrier Distance to Observer: feet

Barrier Type (0-Wall, 1-Berm): 0.0

0.000 0.000
Fresnel Berm Atten

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType

-15.29 -7.28 -1.20 0.000 0.000
-19.25 -7.23 -1.20 0.000 0.000

-0.69
-0.78
-1.03

Medium Trucks:
Heavy Trucks:

Autos:

 Noise Source Elevations (in feet)

Medium Trucks:
Heavy Trucks:

Autos: 1,856.600
1,858.897
1,864.606

150.977
150.462
149.329

Grade Adjustment: 0.0

 Unmitigated Noise Levels (without Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.2 64.3 62.5 56.5 65.765.1
56.1
56.1

54.6 48.2 46.7 55.455.1
54.7 45.7 46.9 55.455.3

Vehicle Noise: 67.0 65.1 62.8 57.3 66.465.9

 Mitigated Noise Levels (with Topo and barrier attenuation)

Medium Trucks:
Heavy Trucks:

Autos:
VehicleType Leq Peak Hour Leq Day Leq Evening Leq Night CNELLdn

66.2 64.3 62.5 56.5 65.765.1
56.1
56.1

54.6 48.2 46.7 55.455.1
54.7 45.7 46.9 55.455.3

Vehicle Noise: 67.0 65.1 62.8 57.3 66.465.9

79.85
83.81

72.73

Road Grade: 0.0%
feet

Thursday, August 27, 2015
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3 

Table 1.  CA/T equipment noise emissions and acoustical usage factors database. 
CA/T Noise Emission Reference Levels and Usage Factors 
filename:  EQUIPLST.xls 
revised: 7/26/05 Acoustical Spec 721.560 Actual Measured No. of Actual

Impact Use Factor Lmax @ 50ft Lmax @ 50ft Data Samples
Equipment Description Device ? ( % ) (dBA, slow) (dBA, slow) (Count)

(samples averaged) 
  All Other Equipment > 5 HP No 50 85 -- N/A -- 0 
  Auger Drill Rig No 20 85 84 36 
  Backhoe No 40 80 78 372 
  Bar Bender No 20 80 -- N/A -- 0 
  Blasting Yes -- N/A -- 94 -- N/A -- 0 
  Boring Jack Power Unit  No 50 80 83 1 
  Chain Saw No 20 85 84 46 
  Clam Shovel (dropping) Yes 20 93 87 4 
  Compactor (ground) No 20 80 83 57 
  Compressor (air) No 40 80 78 18 
  Concrete Batch Plant No 15 83 -- N/A -- 0 
  Concrete Mixer Truck No 40 85 79 40 
  Concrete Pump Truck No 20 82 81 30 
  Concrete Saw No 20 90 90 55 
  Crane No 16 85 81 405 
  Dozer No 40 85 82 55 
  Drill Rig Truck No 20 84 79 22 
  Drum Mixer No 50 80 80 1 
  Dump Truck No 40 84 76 31 
  Excavator No 40 85 81 170 
  Flat Bed Truck No 40 84 74 4 
  Front End Loader No 40 80 79 96 
  Generator No 50 82 81 19 
  Generator (<25KVA, VMS signs) No 50 70 73 74 
  Gradall No 40 85 83 70 
  Grader No 40 85 -- N/A -- 0 
  Grapple (on backhoe) No 40 85 87 1 
  Horizontal Boring Hydr. Jack No 25 80 82 6 
  Hydra Break Ram Yes 10 90 -- N/A -- 0 
  Impact Pile Driver Yes 20 95 101 11 
  Jackhammer Yes 20 85 89 133 
  Man Lift No 20 85 75 23 
  Mounted Impact Hammer (hoe ram) Yes 20 90 90 212 
  Pavement Scarafier No 20 85 90 2 
  Paver No 50 85 77 9 
  Pickup Truck No 40 55 75 1 
  Pneumatic Tools No 50 85 85 90 
  Pumps No 50 77 81 17 
  Refrigerator Unit No 100 82 73 3 
  Rivit Buster/chipping gun Yes 20 85 79 19 
  Rock Drill No 20 85 81 3 
  Roller No 20 85 80 16 
  Sand Blasting  No 20 85 96 9 
  Scraper No 40 85 84 12 
  Shears (on backhoe) No 40 85 96 5 
  Slurry Plant No 100 78 78 1 
  Slurry Trenching Machine No 50 82 80 75 
  Soil Mix Drill Rig No 50 80 -- N/A -- 0 
  Tractor No 40 84 -- N/A -- 0 
  Vacuum Excavator (Vac-truck) No 40 85 85 149 
  Vacuum Street Sweeper No 10 80 82 19 
  Ventilation Fan No 100 85 79 13 
  Vibrating Hopper No 50 85 87 1 
  Vibratory Concrete Mixer No 20 80 80 1 
  Vibratory Pile Driver No 20 95 101 44 
  Warning Horn No 5 85 83 12 
  Welder / Torch No 40 73 74 5 

(Single Nozzle) 
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 i  

GENERAL SITE INFORMATION  
 
Project Information: Ironwood Avenue Property – 75.1-Acres 
 
EEI Project Number: GLO-71982.1 
 
Site Information: 
Northwest of Ironwood Avenue and Oliver Street 
APN 473-160-004-5  
City of Moreno Valley, Riverside County, California 92555 
 
Site Access Contact: Mr. Joseph Rivani, Office: 213-365-0005   
 
Consultant Information: 
EEI 
2195 Faraday Ave., Suite K 
Carlsbad, California 92008 
Phone: 760.431.3747 
Fax: 760.431.3748 
E-mail Address: bsentianin@eeitiger.com 
 
Inspection Date:  October 6, 2014; Report Date: October 15, 2014 
  
Client Information: 
Mr. Joseph Rivani,Bellacap, LLC 
3470 Wilshire Boulevard, Suite 1020, Los Angeles, California 90010 
c/o 
Mr. Jeff Anderson, President 
Anderson Consulting Engineers 
12526 High Bluff Drive, Suite 300, San Diego, California 92130 
 
Site Assessor: 
Dylan Ehrsam – Staff Scientist 
 
EP Certification: 
I declare that, to the best of my professional knowledge and belief, I meet the definition of Environmental 
Professional as defined in 40 CFR 312.10 (Resume, Appendix A). 
 
 
Bernard A. Sentianin – Principal Geologist 
 
AAI Certification: 
We have the specific qualifications based on education, training, and experience to assess a property of the 
nature, history, and setting of the subject property.  We have developed and performed the all appropriate 
inquiries in conformance with the standards and practices set forth in 40 CFR Part 312. 
 
 
 
Bernard A. Sentianin – Principal Geologist 
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 ii  

EXECUTIVE SUMMARY  
 
At the request and authorization of the Client (Global Investments and Development, LLC), EEI conducted a 
Phase I Environmental Site Assessment (ESA) for the property located northwest of Ironwood Avenue and 
Oliver Street, City of Moreno Valley,  Riverside County, California.  The purpose of this Phase I ESA was to 
assess the presence or likely presence of any hazardous substances or petroleum products in, on, or at a 
property: (1) due to any release to the environment; (2) under conditions indicative of a release to the 
environment; or (3) under conditions that pose a material threat of a future release to the environment (i.e., 
recognized   environmental   condition   as   delineated   in   ASTM E1527-13).   A  De minimis condition is 
not considered a recognized environmental condition.   
 
The subject property is comprised of 75.1-acres of undeveloped land, on a single parcel identified by 
Assessor’s Parcel Number (APN) 473-160-004-5.  There is no street address associated with the subject 
property and the property is currently vacant land. Several unimproved roadways traverse the subject property. 
EEI understands that the subject property is proposed to be purchased by Global Investments and 
Development, LLC, for the purpose of residential development. 
 
The rectangular shaped subject property is bound by mountainous and undeveloped land to the north.  To the 
south, the property is bound by Ironwood Avenue, followed by residential development.  To the east, the 
property is bound by an un-named access road, followed by undeveloped land.  To the west, the property is 
bound by Nason Street, followed by residential development.  According to the City of Moreno Valley zoning 
map, the northwest portion of the subject property is zoned as Hillside Residential (HR) and the remainder of 
the property is zone as Residential Agriculture (RA2). 
 
Based on the information reviewed, with the exception of several unimproved roadways, the subject property 
has been historically undeveloped.  Residential and agricultural development likely began in the property 
vicinity during the 1930s. 
 
EEI contacted the County of Riverside Department of Environmental Health, California Department of Toxic 
Substances Control (DTSC), State Water Resources Control Board (SWRCB), and reviewed other state and 
federal databases to determine if the subject property, or any adjacent properties, were listed as hazardous 
waste generators, underground storage tank (UST) releases, or as having other environmental concerns (i.e., 
spill, leak, or aboveground tank [AST]).  Neither the subject property nor any adjacent properties were listed 
on any of the databases researched. 
 
On October 6, 2014, EEI personnel conducted a site reconnaissance to physically observe the subject property 
and adjoining properties for conditions indicating a potential environmental concern.  Concerns would include 
any evidence of contamination, distressed vegetation, petroleum-hydrocarbon staining, waste drums, illegal 
dumping, or improper waste storage and/or handling.  No evidence of environmental concern was noted on the 
subject property during our site reconnaissance.   
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 iii  

EEI performed a Vapor Encroachment Screen (VES) for the subject property, in accordance with ASTM 
E2600-10.  The purpose was to evaluate whether sites (e.g., gas stations, dry cleaners, or other listings of 
environmental concern) that store or dispose of potential chemicals of concern or have documented releases, 
may migrate as vapors onto the property, as a result of contaminated soil and/or groundwater which may be 
present on or near the property (i.e., a Vapor Encroachment Condition or VEC).  Based on the results of a Tier 
1 VES, EEI concluded that a VEC for the subject property can be ruled out, because a VEC does not or is not 
likely to exist due to the lack of known or suspected contaminated properties within the Area of Concern 
(AOC). 
 
We have performed a Phase I Environmental Site Assessment in conformance with the scope and limitations of 
ASTM Practice E1527-13 of APN 473-016-004-5, the subject property.  Any exceptions to, or deletions from, 
this practice are described in Section 7.0 of this report.  This assessment has revealed no evidence of 
recognized environmental conditions in connection with the subject property.  
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 1  

1.0 INTRODUCTION 
 
1.1 Purpose 
 
The purpose of this Phase I Environmental Site Assessment (ESA) was to assess the possible presence of 
recognized environmental conditions for the property located northwest of Ironwood Avenue and Oliver Street, 
in the City of Moreno Valley, Riverside County, California (Figure 1).  Recognized environmental conditions 
(RECs) include property uses that may indicate the presence or likely presence of any hazardous substances or 
petroleum products in, on, or at a property: (1) due to any release to the environment; (2) under conditions 
indicative of a release to the environment; or (3) under conditions that pose a material threat of a future release 
to the environment.  The term RECs is not intended to include de minimis conditions that generally do not 
present a material risk of harm to public health or the environment, and that would not be subject to 
enforcement action by a regulatory agency. 
 
This ESA was performed in general conformance with the American Society for Testing and Materials 
(ASTM) Standard Practice for Environmental Site Assessments: Phase I Environmental Site Assessment 
Process, Designation E1527-13. 
 
1.2 Scope of Services 
 
The following scope of services was conducted by EEI: 
 

• A review of readily available documents which included topographic, geologic, and hydrogeologic 
conditions associated with the subject property. 

 
• A review of readily available maps, aerial photographs and other documents relative to historical 

subject property usage and development. 
 

• A review of readily available federal, state, county, and city documents and database files concerning 
hazardous material storage, generation and disposal, active and inactive landfills, existing 
environmental concerns, and associated permits related to the subject property and/or immediately 
adjacent sites. 

 
• A site reconnaissance to ascertain current conditions of the subject property. 

 
• Interviews with person(s) knowledgeable of the subject property. 

 
• The preparation of this report which presents our findings, conclusions, and recommendations. 

 
1.3 Reliance 
 
This ESA has been prepared for the sole use of Global Investments and Development, LLC (Client).  This 
assessment should not be relied upon by other parties without the express written consent of EEI and the 
Client.  Any use or reliance upon this assessment by a party other than Client; therefore, shall be solely at the 
risk of such third party and without legal recourse against EEI, its employees, officers, or directors, regardless 
of whether the action in which recovery of damages is brought or based upon contract, tort, statute or 
otherwise.  
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 2  

This assessment should not be interpreted as a statistical evaluation of the subject property, but rather is 
intended to provide a preliminary indication of onsite impacts from previous site usage and/or the release of 
hazardous materials.  If no significant indicators of the presence of hazardous materials and/or petroleum 
contamination are encountered during this search, this does not preclude their presence.   
 
The findings in this report are based upon published geologic and hydrogeologic information and information 
(both documentary and oral) provided by City of Moreno Valley, the County of Riverside, Environmental Data 
Resources Inc. (EDR®) (i.e., agency database search, and various state and federal agencies, and EEI’s field 
observations.  Some of these data are subject to change over time.  Some of these data are based on information 
not currently observable or measurable, but recorded by documents or orally reported by individuals. 
 
 
2.0 PHYSIOGRAPHIC SETTING 
 
2.1 Subject Property Description 
 
The subject property is located northwest of the intersection of Ironwood Avenue and Oliver Street, in the City 
of Moreno Valley, Riverside County, California (Figure 2).  The subject property is comprised of 75.1-acres of 
undeveloped land, on a single parcel identified by Assessor’s Parcel Number (APN) 473-160-004-5 
(Appendix B).  There is no street address associated with the subject property and the property is currently 
vacant land. Several unimproved roadways traverse the subject property.  EEI understands that the subject 
property is proposed to be purchased by Global Investments and Development, LLC, for the purpose of 
residential development. 
 
The rectangular shaped subject property is bound by mountainous, undeveloped land to the north.  To the 
south, the property is bound by Ironwood Avenue, followed by residential development. To the east, the 
property is bound by an un-named access road, followed by undeveloped land.  To the west, the property is 
bound by Nason Street, followed by residential development.  According to the City of Moreno Valley zoning 
map, the northwest portion of the subject property is zoned as Hillside Residential (HR) and the remainder of 
the property is zone as Residential Agriculture (RA2). 
 
Based on the information reviewed, with the exception of several unimproved roadways, the subject property 
has been historically undeveloped.  In 1985, it appeared a small area of the subject property, located in the 
northern and central portion, was utilized for agriculture; this agriculture appeared to be removed from the 
subject property by the time of the following aerial photograph in 1989.  Residential and agricultural 
development likely began in the site vicinity during the 1930s. 
 
2.2 Topography 
 
The subject property is located on the United States Geological Survey (USGS) 7.5 Minute Sunnymead 
Quadrangle map (USGS, 1980).  The map indicates the elevation of the subject property ranges from 
approximately 1,830 feet above mean sea level (amsl) in the southern portions to 1,920 feet amsl in the 
northern portions.  The northern portion of the subject property is characterized by steeply sloping 
mountainous terrain and the southern portion of the property appears to have moderate to gentle topography. 
The subject property slopes downwards to the south and any surface runoff generated on the property would 
flow towards the south and southwest.   
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2.3 Regional and Local Geology  
 
The subject property lies within the Peninsular Ranges Geomorphic Province.  The Peninsular Ranges 
geomorphic province, one of the largest geomorphic units in western North America, extends from the 
Transverse Ranges geomorphic province and the Los Angeles Basin, south to Baja California.  It is bound on 
the west by the Pacific Ocean, on the south by the Gulf of California and on the east by the Colorado Desert 
Province.  The Peninsular Ranges are essentially a series of northeast-southeast oriented fault blocks  
(CGS, 2002). 
 
Three major fault zones and some subordinate fault zones are found in this province.  The Elsinore Fault zone 
and the San Jacinto Fault zone trend northwest-southeast, and are found near the middle of the province.  The 
San Andreas Fault zone borders the northeasterly margin of the province, whereas, a fault related to the San 
Andreas Transform Fault System, the Newport-Inglewood-Rose Canyon Fault zone exists near the western 
margin and Continental Borderland Geomorphic Province (CDMG, 1998).  The nearest major active fault, the 
Claremont Fault, is  located approximately  one  and  one-half  miles  northeast  of  the  subject  property 
(CGS, 2010).  According to the 2010 geologic maps of California, the central and southern portions of the 
subject property are underlain by Quaternary aged, semi-consolidated alluvium, lake or playa deposits, and in 
the northwestern portion of the property, is underlain by Mesozoic aged granites, 
 
Soil in the vicinity of the subject property has been identified by the United States Department of Agriculture - 
Natural Resource Conservation Service, online Web Soil Survey database as a mix of Monserate Sandy Loam 
and the Hanford coarse sandy loam.  The Monserate sandy loams formed in alluvial fans from granitic rocks 
and occur on slopes of 15 to 25 percent (USDA, 2014).  Monserate sandy loams are up to 70-inches thick, well 
drained and have a very low capacity to transmit water.   Hanford coarse sandy loams are typically 60-inches 
thick, well drained soils, with a high capacity to transmit water.  These soils form in alluvial fans from granitic 
rocks and occur on slopes of 2 to 8 percent. 
 
2.4 Regional and Local Hydrogeology 
 
According to the California Regional Water Quality Control Board, Santa Ana Region,  Water Quality Control 
Plan - Santa Ana River Basin (8) (SARWQCB, 1995), the subject property is located within the Perris North 
Hydrologic Area, of the San Jacinto Valley Hydrologic Unit.  Groundwater in this subarea has been designated 
as beneficial for municipal domestic, agricultural, industrial process and industrial supply. 
 
The California Department of Water Resources Water Data Library (WDL, 2014) website does not indicate the 
presence  of  water  supply  wells  located on the subject property (Township 02 South, Range 03 West, 
Section 34); however, two wells were indicated within one-mile of the subject property.  Data indicated depth 
to groundwater in Well No. EMWD12003, located approximately three-quarter miles northeast, was 239 feet 
as measured in 2014.  Data from the second nearby well, state Well No. 002S03W34C001S, located 
approximately eight-tenths of a mile north-northwest, indicated depth to groundwater was 240 feet, as 
measured in 2014.  Based solely on topography, groundwater flow direction for the subject property would be 
expected to flow to the south. 
 
2.5 Hydrologic Flood Plain Information 
 
EEI reviewed the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) online 
database and the Riverside County Land Information System (RCLIS) to determine if the subject property was 
in a flood zone.  The subject property is located on two separate FIRM maps. 
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According to FIRM Number FM06065C0755G, Panel No. 0755 of 3805 and FIRM Number 
FM06065C0760G, Panel No. 0760 of 3805 – both effective August 28, 2008, the subject property is located 
within flood Zone X.  FEMA defines Zone X as an area of minimal flood hazard, usually depicted on FIRMs 
as above the 500-year flood level.  The FIRM also indicates that a small area of the subject property at the 
southeast corner, and adjacent property to the southeast, are located within Zone A.  FEMA defines Zone A as 
areas with a 1% annual chance of flooding and a 26% chance of flooding over the life of a 30-year mortgage.  
A copy of the FIRM is included in Appendix B.  
 
2.6 Protected Flora and Fauna and/or Wetlands 
 
EEI contacted the county of Riverside for information regarding protected flora and fauna and/or wetlands on 
or near the subject property.  According to the Riverside County Integrated Project (RCIP), the subject 
property lies within an independent cell group of the Reche Canyon/Badlands Area Plan, of the Proposed 
Multiple Species Habitat Conservation Plan (MSHCP) (Appendix B).  According to MSHCP, the subject 
property is located within an area group with high conservation goals.  The MSHCP states that prior to 
property development; a site assessment which addresses the following MSHCP sections should be conducted 
by a qualified biologist:  
 

• Section 6.1.2 Protection of Species associated with Riparian/Riverine areas and Vernal Pools 
• Section 6.1.3 Protection of Narrow Endemic Plant Species 
• Section 6.1.4 Guidelines pertaining to the Urban/Wildlands Interface 
 

In addition, the MSHCP states that a habitat assessment is required to address at a minimum, potential habitat 
for the Burrowing Owl.  According to the MSHCP, if potential habitat for the aforementioned species is 
determined to be located on the property, focused surveys may be required during the appropriate season. 
 
 
3.0 SUBJECT PROPERTY BACKGROUND 
 
3.1 Subject Property Ownership 
 
Information regarding subject property ownership was obtained from the county of Riverside Assessor’s office 
and a Preliminary Title Report (PTR) prepared by Title 365, dated February 13, 2014.  According to the 
information reviewed, the current ownership of the subject property is vested in Ironwood 8 Properties, a 
California Limited Partnership.  A copy of the PTR is included in Appendix B.  
 
3.2 Subject Property History 
 
EEI reviewed readily available information sources to evaluate historic land use in and around the subject 
property.  These information sources include aerial photographs, USGS maps, City of Moreno Valley and 
County of Riverside Planning and Building and Safety Department files.  The information sources are 
reviewed in the following sections. 

 
3.2.1 Historical Use Review 
 
Aerial photographs and historical topographical maps, provided by EDR®, were reviewed to identify 
historical land development and any surface conditions which may have impacted the subject property. 
Photographs and historical topographic maps dating between 1901 and 2012 were reviewed.  A 2012 
aerial photograph was obtained from Google Earth, a copy of which is included herein (Figure 2).  
Table 1 summarizes the results of the aerial photograph and historical topographic map review.  
Copies of the aerial photographs and historical topographic maps provided by EDR®, Inc. are 
included in Appendix C.  

1.ai

Packet Pg. 1653

A
tt

ac
h

m
en

t:
 P

h
as

e 
I E

n
vi

ro
n

m
en

ta
l S

it
e 

A
ss

es
sm

en
t 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Phase I ESA – Global Investments and Development, LLC October 15, 2014 
NW Ironwood Ave., and Oliver St. Moreno Valley, CA 92555 EEI Project No. GLO-71982.1 
 
 

 5  

Based on the information reviewed, with the exception of several unimproved roadways, the subject 
property has been historically undeveloped.  Residential and agricultural development likely began in 
the site vicinity during the 1930s. 

 
 

TABLE 1 
Summary of Historical Use Review 

Year Source and Scale Comments 

1901 Topographic Maps  
1:250,000/ 250’000 

Scale of the map did not allow for a detailed review of the subject property.  Subject 
property appeared in the general area north of Moreno Valley. The city of Moreno 
Valley appeared with limited urban development.  

1938 Aerial Photograph 
1-inch = 500 feet 

Subject property and adjacent property appeared as undeveloped land located to the 
north of Ironwood Avenue. The southern and central portions of the subject 
property appeared to be cleared of vegetation. Ironwood Avenue appeared as an 
unimproved road to the south. An unimproved roadway enters the subject property 
from the north. Land to the north, south and west appeared to be undeveloped.  
Land to the east appeared to be developed for agriculture. There is limited 
agricultural development in the subject property vicinity. 

1943 Topographic Map 
1:62,500 

Subject property and adjacent property appeared as undeveloped land located to the 
northwest of Ironwood Avenue and Nason Street.  Ironwood Avenue appeared as an 
improved road.  Two unimproved roadways are present on the subject property. 
Land to the north, south and west appeared to be undeveloped.  Land to the east 
appeared to be developed for agriculture. 

1953 Topographic Map 
1:24,000 

Subject property and surrounding properties appeared as they did in the 1943 map, 
except the northern portion of the subject property appeared to be developed with a 
windmill. 

1953/ 
1966 

Aerial Photographs  
1-inch = 500 feet 

Subject property and adjacent properties appeared as they did in the 1938 
photograph except an additional portion in the north of the subject property 
appeared to be cleared of vegetation.  There is an increase in agricultural 
development in surrounding properties and a residential structure appeared north of 
the subject property in the 1966 photo. 

1967 Topographic Map 
1:24,000   

Subject property appeared as it did in the 1943 map.  Increased agricultural 
development appeared north of the subject property. Limited residential appeared on 
the adjacent property to the east of the subject property.  Land to the south and east 
of the subject property appeared as undeveloped land. 

1973 Topographic Map 
1:24,000   

Subject property, adjacent property and surrounding property appeared as it did in 
the 1967 map, except the adjacent property to the south appeared with increased 
agricultural development. 

1975 Aerial Photograph 
1-inch = 500 feet 

Resolution of photo did not allow for detailed analysis of the subject property. 
Subject property and vicinity appeared as it did in the 1966 photograph.  An 
additional unimproved roadway appeared to enter the subject property from the 
west. 

1980 Topographic Map 
1:24,000 

Subject property, adjacent property and surrounding property appeared as it did in 
the 1973 map. 

1985 Aerial Photograph 
1-inch = 500 feet 

A small area in the northern and central portion of the subject property appeared to 
be developed with agriculture.  The rest of the subject property appeared as it did in 
the 1975 and 1966 photographs.  Increased residential and agricultural development 
appeared west of the subject property.  Land to the south of the subject property 
appeared to be graded for development. 

1989 Aerial Photograph 
1-inch = 500 feet 

Agriculture appeared to be cleared from the subject property.  Except for the 
northwest portion, the subject property appeared to be cleared of vegetation.  There 
is an increase in residential development on the adjacent property to the south. 
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TABLE 1 
Summary of Historical Use Review 

Year Source and Scale Comments 

1994/ 
2002/ 
2005/ 
2006/ 
2009 
2010/ 
2012 

Aerial Photographs 
1-inch = 500 feet 

No apparent changes appeared on the subject property or adjacent properties since 
the 1989 photograph.  Several unimproved roadways appeared to cross the central 
portion of the subject property in the 2002 photograph. The subject property 
appeared to be disced or partially graded in the 2009 photograph. Residential 
development increased to the south of the subject property in the 2002 photograph. 

2012 
Aerial Photograph 

Google Earth 
(Color) 

Subject property appeared in its current configuration, as undeveloped land with 
several unimproved roadways.  The southern portion of the subject property 
appeared to have been disced or partially graded in a grid pattern.  Land to the north 
and east appeared as undeveloped. Land to the south is developed by Ironwood 
Avenue, followed by single family residential development.  To the west, the subject 
property is bound by Nason Street, followed by rural residential development. 

  
   
  3.2.2 City/County Directories 

 
Due to the absence of development of the subject property and recent development of the surrounding 
area, this information source was not researched as it was not deemed to be sufficiently useful and not 
researched during this Phase I ESA. 
 
3.2.3 Sanborn Fire Insurance Maps  
 
Sanborn Fire Insurance maps were developed in the late 1800s and early 1900s for use as an 
assessment tool for fire insurance rates in urbanized areas.  A search was made at the Los Angeles 
Public Library’s collection of Sanborn Fire Insurance Maps.  Sanborn map coverage was not available 
for the subject property indicating little or no development in the subject property vicinity prior to 
1950. 
 
3.2.4 City of Moreno Valley Building and Safety Department Files  
 
EEI contacted the City of Moreno Valley, Building and Safety Department, to review any existing files 
related to the subject property.  According to personnel with the Building and Safety Department, a 
search of the subject property’s APN revealed that there are no planning cases or building permits on 
file for the subject property.   
 

3.3 Regulatory Database Search 
 
EEI reviewed known electronic database listings for possible hazardous waste generating establishments in the 
vicinity of the subject property, as well as adjacent sites with known environmental concerns.  Facilities were 
identified by county, state, or federal agencies that generate, store, or dispose of hazardous materials.  The 
majority of information in this section was obtained from EDR®, an environmental information/database 
retrieval service.  A copy of the EDR® report is provided in Appendix D, along with a description of the 
individual databases.  The subject property was not listed on any of the databases reviewed as having 
environmental concerns.  Following is a list of databases that were reviewed in the preparation of this report. 
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3.3.1 Federal Databases 
 
Federal National Priority site list (NPL) – No listings were reported within a one mile radius of the 
subject property. 
 
Federal Delisted NPL site list – No listings were reported within a one mile radius of the subject 
property. 
 
Federal Comprehensive Environmental Response, Compensation, and Liability Information System 
(CERCLIS) list – No listings were reported within a one-half mile radius of the subject property. 
 
Federal CERCLIS No Further Assessment Planned (NFRAP) site list – No listings were reported 
within a one-half mile radius of the subject property. 
 
Federal Resource Conservation Recovery Act (RCRA) Corrective Action Sites (CORRACTS) 
facilities list – No listings were reported within a one mile radius of the subject property. 

 
Federal RCRA non-CORRACTS facilities list – No listings were reported within a one mile radius of 
the subject property. 
 
Federal RCRA non-CORRACTS Treatment, Storage and Disposal (TSD) facility list (RCRA-TSDF) 
– No listings were reported within a one-half mile radius of the subject property. 
 
Federal RCRA generators list (RCRA-LQG SQG CESQG) – No listings were reported within a one-
quarter mile radius of the subject property.   
 
Federal institutional controls/engineering controls (IC/EC) registries – No listings were reported 
within a one-half mile radius of the subject property. 
 
Federal Emergency Response Notification System (ERNS) – No listings were reported for the subject 
property. 
 
The subject property was not identified on any of the above-referenced databases researched. 
 
3.3.2 State and Regional Sources 
 
State and Tribal equivalent NPL sites – No listings were reported within a one mile radius of the 
subject property.   
 
State/Tribal equivalent CERCLIS sites – No listings were reported within a one mile radius of the 
subject property. 

 
State and tribal landfill and/or solid waste disposal site lists – One listing was reported within a one-
half mile radius of the subject property. The listing, Badlands Sanitary Landfill (31125 Ironwood 
Avenue, 0.34 miles west) is listed as active permitted solid waste landfill, operated by the County of 
Riverside Waste Management Department, that accepts agricultural, ash, construction, green, 
industrial, inert, metal mixed municipal, tire and wood wastes.  The site has operated as a landfill since 
1966 and was operated as a burn site until early 1977.  Site has been issued several notices in relation 
to runoff control compliance.  Based on topographical separation and distance from the subject 
property (greater than one-quarter mile) this site is not considered to be an environmental concern. 
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State and tribal leaking storage tank lists – No listings were reported within a one-half mile radius 
of the subject property. 
 
State and tribal registered storage tank lists – No listings were reported within a one-quarter mile 
radius of the subject property. 
 
State and Tribal voluntary cleanup sites – No listings were reported within a one-half mile radius 
of the subject property. 
 
Local Brownfield lists – No listings were reported within a one-half mile radius of the subject 
property.   
 
Local Lists of Landfill and Hazardous Waste/Contaminated Sites – One listing was reported within a 
one-half mile radius of the subject property.  The listing, Badlands Sanitary Landfill (31125 
Ironwood Avenue, 0.34 miles west) is listed as active permitted solid waste landfill, operated by the 
County of Riverside Waste Management Department, that accepts agricultural, ash, construction, 
green, industrial, inert, metal mixed municipal, tire and wood wastes.  The site has operated as a 
landfill since 1966 and was operated as a burn site until early 1977.  Site has been issued several 
notices in relation to runoff control compliance.  Based on topographical separation and distance from 
the subject property (greater than one-quarter mile) this site is not considered to be an environmental 
concern. 
 
Local Lists of Registered Storage Tanks – No listings were reported within a one-quarter mile radius 
of the subject property.  
 
Local Land Records – No listings were reported within a one-half mile radius of the subject property. 
 
Records of Emergency Release Reports – No listings were reported for the subject property.  
 
Other Ascertainable Records – No listings were reported within a one mile radius of the subject 
property.  
 
EDR Exclusive Records – No listings were reported within a one mile radius of the subject property.   
 
Exclusive Recovered Government Archives – No listings were reported within a one-half mile radius 
of the subject property. 
 
Orphan Summary – The EDR® database search report lists a number of sites identified as “orphans.” 
EDR was unable to confirm the physical locations of these sites relative to the subject property or to 
assess whether they were located within the designated search radii.  EEI attempted to locate these 
“orphan” sites, to the extent possible, using various maps and our knowledge of the site area.  Any of 
the “orphan” sites determined to be within the designated search radii were included in our evaluation 
of the various listed sites with potential to result in a recognized environmental condition relative to 
the subject property. 
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3.4 Regulatory Agency Review 
 
3.4.1 City of Moreno Valley/Riverside County Fire Departments 
 
EEI contacted the City of Moreno Valley and Riverside County Fire Departments concerning any 
permit, inspection, UST, or cleanup information available for the subject site.  According to both the 
City and County Fire Department personnel, neither department’s hold or track permits regarding 
hazardous materials.  This information is regulated by the County of Riverside Department of 
Environmental Health (see Section 3.4.2).  No other pertinent information was available with the 
RCFD. 

 
3.4.2 County of Riverside Department of Environmental Health 
 
EEI contacted the County of Riverside Department of Environmental Health (CRDEH) for 
information regarding any Underground Storage Tank (UST) permits, LUST cases, Hazardous Waste 
Generator permits, Emergency Responses, Complaint and Investigation (ERCI) documents, DTSC 
Calsite listings, and Superfund Site listings, pertaining to the subject property.  According to the 
RCDEH, the aforementioned database listings are reported by site address.  Given that the subject 
property does not have an assigned address, this information source was not deemed to be sufficiently 
useful; and therefore, not researched during this Phase I ESA. 
 
3.4.3 Department of Toxic Substances Control 
 
EEI reviewed the Department of Toxic Substances Control (DTSC, 2014) online database EnviroStor 
for listings on or adjacent to the subject property.  The subject property was listed as the site of a 
DTSC school investigation.  EEI reviewed information provided by the website and found that, 
because the subject property was the proposed location of a high school, the DTSC required a Phase I 
Environmental Site Assessment (ESA) to investigate any potential recognized environmental 
conditions (RECs) in connection with the subject property.  The Phase I ESA, prepared by The 
Planning Center, titled Proposed Alternate High School No. 5 – Ironwood/Nason, Moreno Valley, 
California, dated June 25, 2008, stated that the subject property had been undeveloped since 1901 
and found no RECs in connection with the subject property.  The report recommended no further 
assessment or investigation.  The DTSC concurred with the findings of the Phase I and issued a No 
Further Action determination as of July 31, 2008.  See Section 3.7.1 for a detailed summary of this 
assessment. 

 
3.4.4 State Water Resources Control Board 
 
EEI reviewed the Spills, Leaks, Investigations, and Cleanup (SLIC) list, as well as the online database 
GeoTracker, which provides records on LUSTs, both maintained by the State Water Resources 
Control Board (SWRCB, 2014).  Neither the school or subject property was listed as a DTSC 
investigation site.  Please see Sections 3.4.3 and 3.7.1 for a detailed summary. 
 
3.4.5 Review of Division of Oil, Gas and Geothermal Resources Files 
 
Oil and gas wells were not observed at the subject property during our site reconnaissance.  A review 
of the California Division of Oil, Gas, and Geothermal Resources Website for oil and gas fields in 
California and Alaska (CDOGGR, 2014) did not indicate the presence of oil and gas wells on or 
adjacent to the subject property (Township 02 South, Range 03 West, and Section 34). 

1.ai

Packet Pg. 1658

A
tt

ac
h

m
en

t:
 P

h
as

e 
I E

n
vi

ro
n

m
en

ta
l S

it
e 

A
ss

es
sm

en
t 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Phase I ESA – Global Investments and Development, LLC October 15, 2014 
NW Ironwood Ave., and Oliver St. Moreno Valley, CA 92555 EEI Project No. GLO-71982.1 
 
 

 10  

3.4.6 National Pipeline Mapping System 
 
EEI reviewed the National Pipeline Mapping System (NPMS, 2014) public viewer website for gas 
transmission pipelines and hazardous liquid trunklines on or close to the subject property.  According 
to the information reviewed, no pipelines are located on or in close proximity to the subject property.   

 
3.5 Interview with Current Property Owner  
 
EEI contacted the property owners, Mr. Chang Chung Yang and Mrs. Fu Mei Yang, for information regarding 
the subject property.  Mr. and Mrs. Yang provided the information documented below.   
 

3.5.1 Past or Present Uses Indicating Environmental Concerns 
 
Mr. and Mrs. Yang stated that the subject property is not in use and has not been used since it was 
purchased. 

 
  3.5.2 Environmental Liens or Governmental Notifications 

 
Mr. and Mrs. Yang stated that they are not aware of any environmental liens or governmental 
notification relating to past or recurrent violations of environmental laws with respect to the property 
or any facility located on the subject property.   
 
3.5.3 Presence of Hazardous Substances or Environmental Violations 
 
Mr. and Mrs. Yang stated that they are not aware of any hazardous substances or environmental 
violations on the subject property.  
 
3.5.4 Previous Assessments 
 
Mr. and Mrs. Yang stated that an environmental impact assessment was done by the City of Moreno 
Valley as a part of its feasibility study to us the subject property for a new high school.  According to 
Mr. and Mrs. Yang, the assessment reported no negative findings. 
 
3.5.5 Legal Proceedings 
  
Mr. and Mrs. Yang stated that they are not aware of any past, threatened, or pending lawsuits or 
administrative proceedings concerning a release or threatened release of any hazardous substance or 
petroleum products involving the property by any owner or occupant of the subject property. 

 
3.6 User Specific Information  
 
Pursuant to ASTM E1527-13, EEI provided a Phase I ESA User Specific Questionnaire to the “user” (the 
person on whose behalf the Phase I ESA is being conducted), Mr. Joseph Rivani, with Global Investments and 
Development, LLC.  The User Specific Information provided by Mr. Rivani is documented below.  A list of 
the user specific questions (per ASTM E1527-13) with associated responses is included in Appendix E.  
 

3.6.1 Environmental Liens or Activity and Use Limitations 
 
Mr. Rivani was unaware of any environmental liens or activity and use limitations in association with 
the subject property.  To supplement this information, a Preliminary Title report was obtained from the 
Client.  A review of the report confirmed the absence of any environmental liens or and other activity 
and use limitations (AULs) associated with the subject property. 
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3.6.2 Specialized Knowledge 
 
Mr. Rivani stated that he has no specialized knowledge or experience related to the property or nearby 
properties (i.e., knowledge of the chemicals or processes used by a type of business).  
 
3.6.3 Valuation Reduction for Environmental Issues 
 
Mr. Rivani stated that the purchase price being paid for the subject property reasonably reflects the fair 
market value of the property.   
 
3.6.4 Presence or Likely Presence of Contamination 
 
Mr. Rivani stated that he was not aware of any environmental issues related to the subject property.   
 
3.6.5 Other  
 
Mr. Rivani stated that the Phase I ESA is required by City of Moreno Valley.  The type of property 
transaction in the case of the subject property was described by Mr. Rivani as a sale. 
 

3.7 Previous Assessments 
 

3.7.1 The Planning Center, Phase I ESA, Proposed Alternate High School No. 5 – 
Ironwood/Nason, Moreno Valley, California, Dated June 25, 2008 
 
The above-referenced ESA was conducted for the subject property, consisting of 75.1-acres on a 
single parcel identified by APN 473-160-004-5, known as the Proposed Alternate High School No. 5 – 
Ironwood/Nason property.  The Phase I was prepared as required by the DTSC because the subject 
property was the proposed location of a high school. 
 
The Planning Center (PC) conducted the site visit on May 16, 2008, and noted that the subject 
property was undeveloped land, situated in an area with both undeveloped land and residential 
development.  PC stated that the subject property had been undeveloped since 1901 and had never 
been used for agriculture.  PC also noted that site water would be provided to the site by the Eastern 
Municipal Water District, who sources its water from the Colorado River Aqueduct and groundwater 
wells.  PC’s assessment revealed no evidence of any recognized environmental conditions in 
connection with the subject property.   The report recommended no further assessment or investigation 
of the subject property. 

 
3.8 Other Environmental Issues  
 
   3.8.1 Asbestos-Containing Materials  

 
Asbestos, a natural fiber used in the manufacturing of a number of different building materials, has 
been identified as a human carcinogen.  Most friable (i.e., easily broken or crushed) Asbestos-
Containing Materials (ACM) were banned in building materials by 1978.  By 1989, most major 
manufacturers had voluntarily removed non-friable ACM (i.e., flooring, roofing, and mastics/sealants) 
from the market.  These materials, however, were not banned completely.  
 
The subject property is currently undeveloped land; therefore, the presence of Asbestos-Containing 
Materials is not considered an environmental concern. 
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3.8.2 Lead-Based Paint 
 
Lead-Based Paint has been identified by Occupational Safety and Health Administration (OSHA), the 
United States Environmental Protection Agency (U.S. EPA) and the Department of Housing and 
Urban Development (HUD) as being a potential health risk to humans, particularly children, based on 
its effects to the central nervous system, kidneys, and bloodstream.  The risk of Lead-Based Paint has 
been classified by HUD based upon the age and condition of the painted surface. 
 
The subject property is currently undeveloped land; therefore, the presence of Lead-Based Paint is not 
considered an environmental concern. 
 
3.8.3 Radon 
 
Radon is a radioactive gas which has been identified as a human carcinogen.  Radon gas is typically 
associated with fine-grained rock and soil, and results from the radioactive decay of radium.  The U.S. 
EPA recommends that homeowners in areas with radon screening levels greater than 4 Picocurries per 
liter (pCi/L) conduct mitigation of radon gas to reduce exposure. 
 
Sections 307 and 309 of the Indoor Radon Abatement Act of 1988 (IRAA) directed the U.S. EPA to 
list and identify areas of the U.S. with the potential for elevated indoor radon levels.  U.S. EPA’s Map 
of Radon Zones (EPA-402-R-93-071) assigns each of the 3,141 counties in the U.S. to one of three 
zones based on radon potential: 
 

• Zone 1 counties have a predicted average indoor radon screening level greater than 4 pCi/L. 
• Zone 2 counties have a predicted average indoor radon screening level between 2 and 

4 pCi/L. 
• Zone 3 counties have a predicted average indoor radon screening level less than 2 pCi/L. 

 
Based on such factors as indoor radon measurements, geology, aerial radioactivity, and soil 
permeability; the U.S. EPA has identified the County of Riverside as Zone 2 (i.e., a predicted average 
indoor radon screening level between 2 and 4 pCi/L).  EEI does not consider radon as a significant 
environmental concern at this time. 

 
 
4.0 SITE RECONNAISSANCE 
 
4.1 Purpose 
 
The purpose of our site reconnaissance was to physically observe the subject property, site structures (if any), 
and adjoining properties for conditions indicating an existing release, past release, or threatened release of any 
hazardous substances or petroleum products into structures on the subject site, or into soil and/or groundwater 
beneath the subject property.  This would include any evidence of contamination, distressed vegetation, 
petroleum-hydrocarbon surface staining, waste drums, USTs, ASTs, illegal dumping, or improper waste 
storage/handling.  Detailed information pertaining to our site reconnaissance is provided in the text below. 
 
4.2 Subject Property 
 
On October 6, 2014, EEI personnel conducted a site reconnaissance to visually observe the subject property 
and adjoining properties for conditions indicating a potential environmental concern.  Visual conditions present 
during the site reconnaissance are documented in the Photographic Log (Appendix G), and summarized in 
Table 2. 
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The subject property is located northwest of the intersection of Ironwood Avenue and Oliver Street, in the City 
of Moreno Valley, California (Figure 2).  The subject property is located within Riverside County on a single 
parcel, denoted by the APN: 473-160-004-5.  The subject property is located on the north side of Ironwood 
Avenue, bound by Oliver Street to the east, Nason Street to the west, and rural open land to the north.  The 
subject property is rectangular in shape, oriented west-east, and comprises roughly 75.1 acres in size.  The 
subject property is currently undeveloped open land, with no structural development.  The subject property is 
currently vacant, and is not assigned a specific address. 
 
EEI staff accessed the subject property by vehicle along the intersection of Ironwood Avenue and Nason Street, 
through one of the many unimproved roadways located on the property.  The subject property was open and 
unfenced on all boundaries, with the exception of one locked gate northbound of the intersection of Ironwood 
Avenue and Oliver Street.  This inaccessible gravel road leads up to a water storage tank, beyond the subject 
property.  EEI staff entered the site and continued the site reconnaissance by both vehicle and foot, in order to 
properly assess the property and gain practical vantage points.  Overhead power lines were noted on the 
southern perimeter of the subject property, along Ironwood Avenue.  EEI personnel observed what appeared to 
be seven roughly graded or disced patches, oriented both north-south and west-east, which spanned the entire 
subject property.  Staff also noted random debris and littering throughout the subject property.  The trash 
observed included broken piping, tires, plastic recyclables, cardboard, and other windblown debris.  With the 
exception of the small amounts of litter and windblown debris located throughout the subject property, EEI 
staff did not recognize any other conditions which would indicate a potential environmental concern.  
 
The ground surface on the subject property consists of undeveloped land with a mix of natural soils and native 
vegetation. The overall property locale is characterized by high topographic relief, sloping downward to the 
south. Based on topography, surface runoff generated on the subject property would flow south towards 
Ironwood Avenue, eventually ending up in the local storm drain system. 
 
No evidence of contamination, distressed vegetation, petroleum-hydrocarbon surface staining, waste drums, 
USTs, ASTs, illegal dumping, or improper waste storage/handling was noted during our site reconnaissance.  
 
 

TABLE 2 
Summary of Site Reconnaissance 

Item Concerns Comments 

General Housekeeping No No concerns observed. 

Surface Spills No No concerns observed. 

Stained Surfaces No No concerns observed. 

Fill Materials No No concerns observed. 

Pits/Ponds/Lagoons No No concerns observed. 

Surface Impoundments No No concerns observed. 

ASTs/USTs No No concerns observed. 

Distressed Vegetation No No concerns observed. 

Wetlands No No concerns observed. 

Electrical Substations No No concerns observed. 

Areas of Dumping No No concerns observed. 

Transformers No No concerns observed. 

Waste/Scrap Storage No No concerns observed. 

Chemical Use/Storage No No concerns observed. 
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4.3 Adjacent Properties 
 
EEI conducted a visual and auto reconnaissance of the adjoining neighborhoods (to the extent practical) to 
evaluate the potential for offsite impacts that may affect the subject property.  These would include evidence of 
chemical storage or usage, surface staining or leakage, distressed vegetation, or evidence of illegal dumping. 
 
The subject property is located northwest of the intersection of Ironwood Avenue and Oliver Street, with 
adjacent properties consisting of a mix of rural, undeveloped land, and single-family residences.  To the north, 
the subject property is bound by mountainous terrain and undeveloped land.  To the south, the subject property 
is bound by Ironwood Avenue, followed by a single-family residential development.  To the west, the subject 
property is bound by Nason Street, followed by both single-family residences and undeveloped land.  To the 
east, the subject property is bound by Oliver Street, followed by rural, undeveloped land.  
 
Adjacent properties were not identified as having environmental related issues on any of the databases 
researched, and are not considered as an environmental concern at this time.  No service stations, dry cleaners, 
or industrial properties were located in the immediate vicinity.  
 
 
5.0 VAPOR ENCROACHMENT SCREEN 
 
ASTM Standard E2600-10 Standard Guide for Vapor Encroachment Screening (VES) on Property Involved in 
Real Estate Transactions was used as guidance for conducting a VES for the subject property.  The purpose of 
the screening is to determine whether a Vapor Encroachment Condition (VEC) exists from chemicals of 
concern (COC) that may migrate as vapors onto a property as a result of contaminated soil and groundwater on 
or near the subject property.  The screening involves a two tiered approach to assessing VEC risk as described 
below.  The VES process includes a review of site conditions (e.g., aerial photographs, city directories, and 
environmental database information), which is information typically collected during a Phase I ESA, user 
provided information, and in some instances the use of a third-party vapor encroachment application.  The 
following sections describe the VES performed on the subject property.  
 
5.1 Subject Property Conditions 
 
The subject property is located northwest of the intersection of Ironwood Avenue and Oliver Street, in the City 
of Moreno Valley, Riverside County, California (Figure 2).  The subject property is comprised of 75.1-acres of 
undeveloped land, on a single parcel identified by Assessor’s Parcel Number (APN) 473-160-004-5 
(Appendix B).  There is no street address associated with the property and the property is vacant land.  Several 
unimproved roadways traverse the subject property.  EEI understands that the subject property is proposed to 
be purchased by Global Investments and Development, LLC, for the purpose of residential development. 
 
The rectangular shaped subject property is bound by mountainous and undeveloped land to the north.  To the 
south, the property is bound by Ironwood Avenue, followed by residential development.  To the east, the 
property is bound by an un-named access road, followed by undeveloped land.  To the west, the property is 
bound by Nason Street, followed by residential development.    
 
Based on the information reviewed, with the exception of several unimproved roadways, the subject property 
has been historically undeveloped.  Residential and agricultural development likely began in the subject 
property vicinity during the 1930s. 
 
Based on EEI’s historical review, there has been no man-made vapor conduits identified on or immediately 
adjacent to the subject property. 
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Soil in the vicinity of the subject property has been identified by the USDA-NRCS, online Web Soil Survey 
database as a mix of Monserate Sandy Loam and the Hanford coarse sandy loam.  The Monserate sandy loams 
formed in alluvial fans from granitic rocks and occur on slopes of 15 to 25 percent (USDA, 2014).  Monserate 
sandy loams are up to 70-inches thick, well drained and have a very low capacity to transmit water.   Hanford 
coarse sandy loams are typically 60-inches thick, well drained soils, with a high capacity to transmit water.  
These soils form in alluvial fans from granitic rocks and occur on slopes of 2 to 8 percent. 
 
The California Department of Water Resources Water Data Library (WDL, 2014) website does not indicate the 
presence of water supply wells located on the subject property (Township 02 South, Range 03 West, Section 
34); however, two wells were indicated within one-mile of the subject property.  Data indicated depth to 
groundwater in Well No. EMWD12003, located approximately three-quarter miles northeast, was 239 feet as 
measured in 2014.  Data from the second nearby well, state Well No. 002S03W34C001S, located 
approximately eight-tenths of a mile north-northwest, indicated depth to groundwater was 240 feet, as 
measured in 2014.  Based solely on topography, groundwater flow direction for the subject property would be 
expected to flow to the south. 
 
5.2 User Provided Information 
 
To assist EEI in the completion of the VES, Mr. Joseph Rivani, with Global Investments and Development, 
LLC, completed a Vapor Encroachment Screen - User Questionnaire (Appendix G).  The questionnaire 
provided basic information regarding the use, condition, and proposed development of the subject property.   
 
According to Mr. Joseph Rivani, the property is proposed to be developed with single-family, detached 
residential units.  Hot air circulation and hot water radiation are the proposed heating systems.  Fuel energy in 
the proposed development will come from natural gas and electricity.  Mr. Rivani stated that he does not know 
of any reported instances of gas stations, cleaners, storage tanks, odors, chemicals, or health concerns reported 
on the property.   
 
5.3 Tier 1 Screening – Search Distance Test/Chemicals of Concern 
 
A Tier 1 Screening includes the search distance test that involves a review of the regulatory database report and 
available historical records obtained during the Phase I ESA process to make a determination if any known or 
suspect potentially contaminated properties exist within the Area of Concern (AOC).  High risk sites are 
typically current and former gas stations, former and current dry cleaners, manufactured gas plants, and 
industrial sites (Brownfields).  The AOC is defined as any up gradient sites within the ASTM E1527-13 
standard search distances and any cross or down gradient sites within 1/3 mile for solvents and petroleum 
products. 
 
If the contamination at the known site or potentially contaminated sites within the AOC consists of Chemicals 
of Concern (COCs), then a potential Vapor Encroachment Condition (pVEC) exists, and a Tier 2 Screening 
evaluation is recommended.  If no known or potentially contaminated sites with COCs exist within the AOC, 
no further inquiry is necessary.  Based on EEI’s Tier 1 Screening evaluation, no sites were identified within the 
AOC that were considered to pose a pVEC at the subject property.   
 
5.4 Findings 
 
Based on the results of the Tier 1 VES, EEI concluded that a Vapor Encroachment Condition (VEC) for the 
subject property can be ruled out, because a VEC does not or is not likely to exist due to the lack of known or 
suspected contaminated properties within the Area of Concern (AOC). 
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6.0 FINDINGS AND OPINIONS 
 
Based on the information obtained in this ESA, EEI has the following findings and opinions: 
 

• Known or suspected REC’s – are defined by the ASTM Standard Practice E 1527-13 as the presence 
or likely presence of any hazardous substances or petroleum products in, on, or at a property: (1) due 
to any release to the environment; (2) under conditions indicative of a release to the environment; or 
(3) under conditions that pose a material threat of a future release to the environment. 
 
No known or suspected RECs have been revealed during the preparation of this ESA. 
 

• Controlled REC’s (CRECs) – are defined by the ASTM Standard Practice E 1527-13 as a REC 
resulting from a past release of hazardous substances or petroleum products that has been addressed to 
the satisfaction of the applicable regulatory authority (e.g., as evidenced by the issuance of a NFA 
letter or equivalent, or meeting risk-based criteria established by regulatory authority), with hazardous 
substances or petroleum products allowed to remain in place subject to the implementation of required 
controls (e.g., property use restrictions, AULs, institutional controls, or engineering controls) 
 
No CREC’s have been revealed during the preparation of this ESA. 

 
• Historical Recognized Environmental Conditions (HRECs) – are defined by the ASTM Standard 

Practice E 1527-13 as a past release of any hazardous substances or petroleum products that has 
occurred in connection with the property and has been addressed to the satisfaction of the applicable 
regulatory authority or meeting unrestricted residential use criteria established by a regulatory 
authority, without subjecting the property to any required controls (e.g., property use restrictions, 
AULs, institutional controls, or engineering controls). 
 
No HREC’s have been revealed during the preparation of this ESA. 
 

• De minimis Conditions – include environmental concerns identified which may warrant discussion but 
do not qualify as RECs, as defined by the ASTM Standard Practice E 1527-13.  
 
No de minimis conditions were identified during the preparation of this ESA. 

 
 
7.0 DATA GAPS AND DEVIATIONS FROM ASTM PRACTICES 
 
Section 3.2.20 (ASTM 1527-13) defines a data gap as “a lack or inability to obtain information required by the 
practice despite good faith efforts of the environmental professional to gather such information.” 
 
7.1 Historical Data Gaps 
 
Based on the information obtained during the course of this investigation, no historical data gaps were 
encountered. 
 
7.2 Regulatory Data Gaps 
 
Based on the information obtained during the course of this investigation, no regulatory data gaps were 
encountered.  
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7.3 Onsite Data Gaps 
 
Based on the information obtained during the course of this investigation, no onsite data gaps were 
encountered. 
 
7.4 Deviations from ASTM Practices 
 
Section 12.10 (ASTM 1527-13), states that all deletions and deviations from this practice shall be listed 
individually and in detail, including Client imposed constraints, and all additions should be listed. 
 
EEI believes that there are no exceptions to, or deletions from, the ASTM Designation E1527-13 Guidelines. 
 
 
8.0 CONCLUSIONS 
 
We have performed a Phase I Environmental Site Assessment in conformance with the scope and limitations of 
ASTM Practice E1527-13 of APN 473-160-004-5, the subject property.  Any exceptions to, or deletions from, 
this practice are described in Section 7.0 of this report.  This assessment has revealed no evidence of 
recognized environmental conditions in connection with the subject property.  
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FIGURE 1

SITE LOCATION MAP
GLOBAL INVESTMENT AND DEVELOPMENT LLC

Ironwood Avenue Property – 75.1 Acres
APN: 473-160-004-5 

Northwest of Ironwood Avenue and Oliver Street
Moreno Valley, Riverside County, California 92555

EEI Project No. GLO-71982.1
Created October 2014

LEGEND
Map Source: USGS, Murrieta, California 7.5 Minute Quadrangle map (USGS, 2012)

SITE LOCATION
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0 330 FT 550 FT 1,100 FT

Scale: 1" = 550'

Note: All Locations Are Approximate
FIGURE 2

AERIAL SITE MAP
GLOBAL INVESTMENT AND DEVELOPMENT LLC

Ironwood Avenue Property – 75.1 Acres
APN: 473-160-004-5 

Northwest of Ironwood Avenue and Oliver Street
Moreno Valley, Riverside County, California 92555

EEI Project No. GLO-71982.1
Created October 2014

LEGEND

Source: Google Earth, Accessed September 2013; Image Date: November 6, 2012
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APPENDIX A 
RESUME OF ENVIRONMENTAL PROFESSIONAL
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2195 Faraday Avenue, Suite K ♦ Carlsbad, California 92008-7207 ♦ Ph: 760-431-3747 ♦ Fax: 760-431-3748 ♦ www.eeitiger.com 
 

 
 
 
 
 

 
BERNARD A. SENTIANIN, CPG, RG 

 
Principal Geologist 

 
SUMMARY 
 
As Principal Geologist of EEI since 1997, Mr. Sentianin provides consulting and technical services as a project 
manager, expert witness, and senior geologist for investigation and cleanup efforts at sites impacted by Petroleum 
Hydrocarbons, heavy metals, pesticides, and chlorinated solvents.  As a remediation specialist, he has hands on 
experience de signing, i nstalling, a nd managing l arge s cale p rojects i nvolving a bove ground a nd i n-situ 
bioremediation, soil vapor extraction, sparging, and groundwater extraction/treatment.  He has over 22 years of 
environmental project management experience, and 25 years professional geologic experience.  Mr. Sentianin has 
extensive experience in planning, implementing and evaluating Phase I and Phase II environmental assessments in 
commercial real estate transactions following ASTM E1527-05, E1903-97 (-02), E2600-10, and 40 CFR Part 312 
(AAI). 
 
EDUCATION 
 
1985 Bachelor of Science, Geology, California State University, Bakersfield 
1989 Master of Science, Geological Sciences, San Diego State University 
 
REGISTRATIONS/CERTIFICATIONS 
 
Registered Environmental Assessor I No. 3477, State of California. 
Professional Geologist No. 5530, State of California. 
Certified Professional Geologist No. 9059, American Institute of Professional Geologists 
OSHA 40-Hour HAZWOPER Training and 8-Hour Refreshers 
 
WORK HISTORY 
 
1991 TO 1997 Senior Geologist, Senior Project Manager  

PW Environmental 
Established in-house engineering and consulting services for mid-sized environmental contractor.  
Established regulatory, vendor, and client contacts.  Initiated policies governing technical report 
content a nd f ormat a nd i nstituted in-house t raining pr ogram f or ne w t echnical s taff.  Selected 
prioritized a nd pr ocured required s upport equipment.  Actively managed P hase I an d P hase I I 
investigation and remediation projects.  Reviewed assessment data, prepared feasibility s tudies, 
and evaluated remedial alternatives while preparing Remedial Action Plans (RAP) for fuel, heavy 
metal, and solvent-impacted sites.  Prepared health-based r isk assessment on large cleanup site 
adjacent to health care facility.  Permitted, implemented, and successfully completed the first in-
situ g roundwater bi oremediation s ystem i n Ventura C ounty.  Reviewed an d i mplemented 
numerous Phase I and Phase II environmental site assessments throughout Central and Southern 
California. 
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2 
 

1989 TO 1991  Staff/Project Geologist 
Nachant Environmental, Inc. 
Planned, implemented, and managed environmental site investigations and remediation projects 
following appropriate regulatory and professional guidelines.  Prepared and reviewed project cost 
proposals, correspondence, regulatory permits, assessment and investigation reports, and remedial 
action plans. 

 
1987 TO 1989 Teaching Assistant 

San Diego State University – Department of Geological Sciences and  
Department of Engineering 
 

REPRESENTATIVE PROJECTS 
 
Globe Mi lls, Sacramento C A - Conducted P hase I  an d P hase I I en vironmental s ite as sessment, ev aluated 
environmental concerns for adaptive reuse project on behalf of Sacramento Housing and Redevelopment Agency.  
Managed and coordinated site cleanup, obtaining regulatory closure from the Sacramento County Environmental 
Management Division. 
 
K Street Corridor – Sacramento, CA. Evaluated and conducted Phase I environmental site assessments on a multi-
block ar ea of downtown Sacramento, as well as a number of  i ndividual properties i n o ther areas within the K  
Street Corridor, on behalf of the City of Sacramento Downtown Development Group. 
 
Southside Garden and Fremont Mews, Sacramento, CA – Conducted Phase I/Phase II environmental site 
assessments and evaluated environmental concerns on three community garden projects on be half of the Capitol 
Area Development A uthority.  Coordinated regulatory ov ersight w ith S acramento C ounty E nvironmental 
Management Division and the State Office of Environmental Health Hazard Assessment.  Prepared an SAP and 
facilitated compliance with a Brownfield Grant from EPA Region 9.  Prepared and evaluated RFP’s from cleanup 
contractors and provided remediation oversight and management.  P repared closure documentation and obtained 
regulatory concurrence for both the Southside Garden and Fremont Mews projects. 
 
Electronics M anufacturing F acility/Fueling D epot, S anta M onica, C A. P erformed s oil a nd g roundwater 
investigation, feasibility t esting a nd e valuation of  f uel hy drocarbon a nd c hlorinated s olvent p lumes.  Prepared 
RAP with design criteria for soil vapor extraction.  After approval of RAP by State regulators, implemented and 
successfully completed remediation at site, obtaining closure. 
 
Former Aerospace Facility, Santa Ana, CA. Evaluated existing Phase I and Phase II assessments.  Performed soil, 
soil vapor, and groundwater investigations of chlorinated solvent plumes at multiple locations on site.  Modeled 
and ev aluated p otential plume so urce areas.  Initiated s ite specific s ampling protocol f or c hlorinated s olvents.  
Negotiated with lead regulatory agency regarding regional contamination issues and site closure requirements. 
 
Major L and O wner/Developer, S an Juan C apistrano, C A. C onducted P hase I  an d P hase I I en vironmental site 
assessments at multiple sites in southern Orange County.  E valuated potential environmental concerns related to 
sand &  g ravel o perations, f ueling f acilities, o rdinance t esting f acilities, ae rospace en gineering l abs, v ehicle 
maintenance and repair facilities, agricultural operations, and illicit dump sites. 
 
Major Fast Food Restaurant Chain, Multiple Locations, CA. Conducted Phase I and Phase II environmental site 
assessments a t m ultiple s ites throughout C alifornia.  Evaluated po tential environmental c oncerns related t o 
historic property uses and potential effects on site operations. 
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Phase I ESA – Western Riverside County RCA                                                                            October 15, 2014 
NW Ironwood Ave., and Oliver St. Moreno Valley, CA 92555                              EEI Project No. GLO-71982.1 
 
 

 

APPENDIX B 
COUNTY OF RIVERSIDE PROPERTY INFORMATION/FIRM/ 

PRELIMINARY TITLE REPORT 
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RIVERSIDE COUNTY GIS

Selected parcel(s):
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473-160-004   

*IMPORTANT*
Maps and data are to be used for reference purposes only. Map features are approximate, and are not necessarily accurate to surveying or engineering
standards. The County of Riverside makes no warranty or guarantee as to the content (the source is often third party), accuracy, timeliness, or
completeness of any of the data provided, and assumes no legal responsibility for the information contained on this map. Any use of this product with
respect to accuracy and precision shall be the sole responsibility of the user.

STANDARD WITH PERMITS REPORT

APNs
473-160-004-5

OWNER NAME
NOT AVAILABLE ONLINE

ADDRESS
473-160-004
ADDRESS NOT AVAILABLE

MAILING ADDRESS
(SEE OWNER)
14 ESTRELLA
IRVINE CA. 92614

LEGAL DESCRIPTION
LEGAL DESCRIPTION IS NOT AVAILABLE

LOT SIZE
RECORDED LOT SIZE IS 75.1 ACRES

PROPERTY CHARACTERISTICS
NO PROPERTY DESCRIPTION AVAILABLE

THOMAS BROS. MAPS PAGE/GRID
PAGE: 718 GRID: B1, C1

CITY BOUNDARY/SPHERE
CITY OF MORENO VALLEY
NOT WITHIN A CITY SPHERE
ANNEXATION DATE: NOT APPLICABLE
LAFCO CASE #: 83-101-5
PROPOSALS: NOT APPLICABLE

MARCH JOINT POWERS AUTHORITY
NOT IN THE JURISDICTION OF THE MARCH JOINT POWERS AUTHORITY

INDIAN TRIBAL LAND
NOT IN A TRIBAL LAND

SUPERVISORIAL DISTRICT 2011 (ORD. 813)
MARION ASHLEY, DISTRICT 5

SUPERVISORIAL DISTRICT (2001 BOUNDARIES)
MARION ASHLEY, DISTRICT 5

TOWNSHIP/RANGE

1.ai

Packet Pg. 1676

A
tt

ac
h

m
en

t:
 P

h
as

e 
I E

n
vi

ro
n

m
en

ta
l S

it
e 

A
ss

es
sm

en
t 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



9/30/2014 Riverside County GIS

3/7

T2SR3W SEC 34

ELEVATION RANGE
1832/1992 FEET

PREVIOUS APN
NO DATA AVAILABLE

PLANNING

LAND USE DESIGNATIONS
Consult with the city for land use information.

SANTA ROSA ESCARPMENT BOUNDARY
NOT IN THE SANTA ROSA ESCARPMENT BOUNDARY

AREA PLAN (RCIP)
RECHE CANYON / BADLANDS

COMMUNITY ADVISORY COUNCILS
NOT IN A COMMUNITY ADVISORY COUNCIL AREA

GENERAL PLAN POLICY OVERLAYS
NOT IN A GENERAL PLAN POLICY OVERLAY AREA

GENERAL PLAN POLICY AREAS
NONE

ZONING CLASSIFICATIONS (ORD. 348)
See the city for more information

ZONING DISTRICTS AND ZONING AREAS
NOT IN A ZONING DISTRICT/AREA

ZONING OVERLAYS
NOT IN A ZONING OVERLAY

HISTORIC PRESERVATION DISTRICTS
NOT IN AN HISTORIC PRESERVATION DISTRICT

SPECIFIC PLANS
NOT WITHIN A SPECIFIC PLAN

AGRICULTURAL PRESERVE
NOT IN AN AGRICULTURAL PRESERVE

REDEVELOPMENT AREAS
NOT IN A REDEVELOPMENT AREA

AIRPORT INFLUENCE AREAS
NOT IN AN AIRPORT INFLUENCE AREA

AIRPORT COMPATIBLITY ZONES
NOT IN AN AIRPORT COMPATIBILTY ZONE
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ENVIRONMENTAL

CVMSHCP (COACHELLA VALLEY MULTI-SPECIES HABITAT CONSERVATION PLAN) CONSERVATION AREA
NOT IN A CONSERVATION AREA

CVMSHCP FLUVIAL SAND TRANSPORT SPECIAL PROVISION AREAS
NOT IN A FLUVIAL SAND TRANSPORT SPECIAL PROVISION AREA

WRMSHCP (WESTERN RIVERSIDE COUNTY MULTI-SPECIES HABITAT CONSERVATION PLAN) CELL GROUP
NOT IN A CELL GROUP

WRMSHCP CELL NUMBER
NOT IN A CELL

HANS/ERP (HABITAT ACQUISITION AND NEGOTIATION STRATEGY/EXPEDITED REVIEW PROCESS)
NONE

VEGETATION (2005)
AGRICULTURAL LAND
COASTAL SAGE SCRUB
RIPARIAN SCRUB, WOODLAND, FOREST

FIRE

HIGH FIRE AREA (ORD. 787)
NOT IN A HIGH FIRE AREA

FIRE RESPONSIBLITY AREA
NOT IN A FIRE RESPONSIBILITY AREA

DEVELOPMENT FEES

CVMSHCP FEE AREA (ORD. 875)
NOT WITHIN THE COACHELLA VALLEY MSHCP FEE AREA

WRMSHCP FEE AREA (ORD. 810)
IN OR PARTIALLY WITHIN THE WESTERN RIVERSIDE MSHCP FEE AREA. SEE MAP FOR MORE INFORMATION.

ROAD & BRIDGE DISTRICT
NOT IN A DISTRICT

EASTERN TUMF (TRANSPORTATION UNIFORM MITIGATION FEE ORD. 673)
NOT WITHIN THE EASTERN TUMF FEE AREA

WESTERN TUMF (TRANSPORTATION UNIFORM MITIGATION FEE ORD. 824)
IN OR PARTIALLY WITHIN A TUMF FEE AREA. SEE MAP FOR MORE INFORMATION.CENTRAL

DIF (DEVELOPMENT IMPACT FEE AREA ORD. 659)
RECHE CANYON/BADLANDS

SKR FEE AREA (STEPHEN'S KANGAROO RAT ORD. 663.10)
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IN OR PARTIALLY WITHIN AN SKR FEE AREA. SEE MAP FOR MORE INFORMATION.

DEVELOPMENT AGREEMENTS
NOT IN A DEVELOPMENT AGREEMENT AREA

TRANSPORTATION

CIRCULATION ELEMENT ULTIMATE RIGHT-OF-WAY
IN OR PARTIALLY WITHIN A CIRCULATION ELEMENT RIGHT-OF-WAY. SEE MAP FOR MORE INFORMATION. CONTACT THE
TRANSPORTATION DEPT. PERMITS SECTION AT (951) 955-6790 FOR INFORMATION REGARDING THIS PARCEL IF IT IS IN AN
UNINCORPORATED AREA.

ROAD BOOK PAGE
49

TRANSPORTATION AGREEMENTS
NOT IN A TRANSPORTATION AGREEMENT

CETAP (COMMUNITY AND ENVIRONMENTAL TRANSPORTATION ACCEPTABILITY PROCESS) CORRIDORS
NOT IN A CETAP CORRIDOR.

HYDROLOGY

FLOOD PLAIN REVIEW
WITHIN AREAS OF FLOODING SENSITIVITY. CONTACT THE FLOOD PLAIN MANAGEMENT SECTION AT (951) 955-1200 FOR INFORMATION

WATER DISTRICT
EMWD

FLOOD CONTROL DISTRICT
RIVERSIDE COUNTY FLOOD CONTROL DISTRICT

WATERSHED
SAN JACINTO VALLEY

GEOLOGIC

FAULT ZONE
NOT IN A FAULT ZONE

FAULTS
NOT WITHIN A 1/2 MILE OF A FAULT

LIQUEFACTION POTENTIAL
LOW
MODERATE

SUBSIDENCE
SUSCEPTIBLE

PALEONTOLOGICAL SENSITIVITY
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LOW POTENTIAL. 
FOLLOWING A LITERATURE SEARCH, RECORDS CHECK AND A FIELD SURVEY, AREAS MAY BE DETERMINED BY A QUALIFIED
VERTEBRATE PALEONTOLOGIST AS HAVING LOW POTENTIAL FOR CONTAINING SIGNIFICANT PALEONTOLOGICAL RESOURCES SUBJECT
TO ADVERSE IMPACTS.

MISCELLANEOUS

SCHOOL DISTRICT
MORENO VALLEY UNIFIED

COMMUNITIES
NOT IN A COMMUNITY

COUNTY SERVICE AREA
NOT IN A COUNTY SERVICE AREA.

LIGHTING (ORD. 655)
ZONE B, 44.63 MILES FROM MT. PALOMAR OBSERVATORY

2010 CENSUS TRACT
042412

FARMLAND
GRAZING LAND
LOCAL IMPORTANCE
OTHER LANDS

TAX RATE AREAS
021026
•CITY OF MORENO VALLEY
•CITY OF MORENO VALLEY LIBRARY
•CSA 152
•EASTERN MUN WATER IMP DIST 3
•EASTERN MUNICIPAL WATER
•FLOOD CONTROL ADMINISTRATION
•FLOOD CONTROL ZONE 4
•GENERAL
•GENERAL PURPOSE
•METRO WATER EAST 1301999
•MORENA VAL UNIFIED SCH B AND I
•MORENO VAL COMM SV ZN A
•MORENO VAL COMM SVC ZN D
•MORENO VAL COMM SVC ZN E
•MORENO VALL COMM SVC ZN C
•MORENO VALLEY COMM SVC
•MORENO VALLEY FIRE
•MORENO VALLEY UNIFIED SCHOOL
•RIV. CO. OFFICE OF EDUCATION
•RIVERSIDE CITY COMMUNITY COLLEGE
•SAN JACINTO BASIN RESOURCE CONS

SPECIAL NOTES
NO SPECIAL NOTES

BUILDING PERMITS
Case # Description Status

NO PLANNING PERMITS NOT APPLICABLE NOT APPLICABLE
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ENVIRONMENTAL HEALTH PERMITS
Case # Description Status

NO ENVIRONMENTAL PERMITS NOT APPLICABLE NOT APPLICABLE

PLANNING PERMITS
Case # Description Status

NO PLANNING PERMITS NOT APPLICABLE NOT APPLICABLE

REPORT PRINTED ON...Tue Sep 30 2014 17:19:11 GMT-0600 (Mountain Daylight Time)
Version 131127
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Preliminary Report Created: 02/19/2014 Page 12 310-1402202-35

This map is for your aid in locating the subject property with reference to streets and other parcels.  While this map is
believed to be correct, Title365 Company. and subsequent insurance companies, assume no liability for any loss occurred

by reason of reliance thereon.
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Preliminary Report Created: 02/19/2014 Page 1 310-1402202-35

801 North Brand Boulevard, Suite 320, Glendale, CA 91203

Toll Free: (888)365-3801 ext.   Direct: (888)365-3801 Fax: (855)386-4142

PRELIMINARY REPORT 
Mutual Escrow Corp
5825 Rosemead Blvd
Temple City, CA 91780
Attn:  Ruby Tsai

Our Order: 310-1402202-35
Escrow Ref: 023593-RT
Listing Agent Ref: 473-160 004
When Replying Please Contact:
Title365 Company
801 North Brand Boulevard, Suite 320
Glendale, CA 91203
Attn:  Sue Starr
(888)365-3801

Todays Date: February 19, 2014
Property Address: Apn 473-160-004, Moreno Valley, CA 92555

In response to the application for a Policy of Title Insurance, Title365 Company hereby reports that it is prepared to issue,
or cause to be issued, as of the date hereof, a Policy or Policies of Title Insurance describing the land and the estate or
interest therein hereinafter set forth, insuring against loss which may be sustained by reason of any defect, lien or
encumbrance not shown or referred to as an exception herein and/or not excluded from coverage pursuant to the printed
Schedules, Conditions and Stipulations of said Policy forms.

The printed Exceptions and Exclusions from the coverage and Limitations on Covered Risks of said Policy or Policies of
Title Insurance are set forth in Exhibit B attached.  The policy to be issued may contain an arbitration clause.  When the
Amount of Insurance is less than that set forth in the arbitration clause, all arbitrable matters shall be arbitrated at the
option of either the Company or the Insured as the exclusive remedy of the parties.  Limitations on Covered Risks
applicable to the CLTA and ALTA Homeowner's Policies of Title Insurance which establish a Deductible Amount and a
Maximum Dollar Limit of Liability for certain coverages are also set forth in Exhibit B.  Copies of the Policy forms should be
read.  They are available from the office which issued this report.

Please read the exceptions shown or referred to herein and the exceptions and exclusions set forth in Exhibit B

of this report carefully.  The exceptions and exclusions are meant to provide you with notice of matters which are

not covered under the terms of the Policy or Policies of Title Insurance and should be carefully considered.

It is important to note that this preliminary report is not a written representation as to the condition of title and

may not list all liens, defects and encumbrances affecting title to the land.

This report (and any supplements or amendments hereto) is issued solely for the purpose of facilitating the issuance of a
Policy or Policies of Title Insurance and no liability is assumed hereby.  If it is desired that liability be assumed prior to the
issuance of a Policy or Policies of Title Insurance, a Binder or Commitment should be requested.
Dated as of February 13, 2014, at 07:30AM.

Sue Starr
Title Officer (E)
TU35@title365.com

The form of policy of title insurance contemplated by this report is:
CLTA Owners Policy (1/1/08)  CLTA Standard Coverage Policy 1990 Underwritten by: First American Title Insurance
Company

1.ai

Packet Pg. 1685

A
tt

ac
h

m
en

t:
 P

h
as

e 
I E

n
vi

ro
n

m
en

ta
l S

it
e 

A
ss

es
sm

en
t 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Preliminary Report Created: 02/19/2014 Page 2 310-1402202-35

SCHEDULE A

The estate or interest in the land hereinafter described or referred to covered by this Report is:

A Fee

Title to said estate or interest at the date hereof is vested in:

Ironwood 8 Properties, a California Limited Partnership

The land referred to in this Report is situated in the County of Riverside, State of California, and is described as
follows:

The South half of the Southwest quarter of Section 34, Township 2 South, Range 3 West, San Bernardino
Meridian, County of Riverside, State of California, according to the Official Plat thereof.

Excepting therefrom that portion thereof within Ironwood Avenue.

Also excepting therefrom that portion described in deed to the County of Riverside recorded November 11, 1965
as Instrument No. 124978.

Except therefrom all oil, gas, minerals and other hydrocarbon substances, lying below a depth of 500 feet, without
the right of surface entry.

APN: 473-160-004-5
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Preliminary Report Created: 02/19/2014 Page 3 310-1402202-35

SCHEDULE B

At the date hereof, Exceptions to coverage, in addition to the printed Exception and Exclusions contained in said
policy form would be as follows:

1. Property taxes, which are a lien not yet due and payable, including any assessments collected with taxes,
to be levied for the fiscal year 2014 - 2015 which are a lien not yet payable.

2. General and Special City and/or County taxes, including any personal property taxes and any
assessments collected with taxes, for the fiscal year 2013 - 2014:
1st Installment:   $18,045.80 Paid
Penalty:   $1,804.58
2nd Installment:  $18,045.80  Open
Penalty:   $1,842.08
Exemption:  Not Set Out
Code Area:   021-026
Assessment No.   473-160-004-5

3. Assessments, if any, for community facility districts affecting said land which may exist by virtue of
assessment maps or notices filed by said districts.  Said assessments are collected with the County
Taxes.

4. The lien of supplemental taxes, if any, assessed pursuant to the provisions of Chapter 3.5 (commencing
with Section 75) of the revenue and taxation code of the State of California.

5. Reservations contained in the Patent from the United States of America recorded February 4, 1930, in
Book 9, Page 431, Patents.

6. An easement for the purpose shown below and rights incidental thereto as set forth in a document:
Purpose:   Poles and other supports
Recorded:   April 24, 1934 in Book 169 and Page 434, of Official Records.
Affects:     A portion of said land

7. An easement for the purpose shown below and rights incidental thereto as set forth in a document:
Purpose:   Public utilities
Recorded:   October 5, 1949 in Book 1113 and Page 247, of Official Records.
Affects:     A portion of said land

8. An easement for the purpose shown below and rights incidental thereto as granted in a document:
Granted to: Eastern Municipal Water District, a Municipal Water District
Purpose: W ater transmission and distribution
Recorded: September 28, 1989 as Instrument Number 333886, of Official Records.
Affects: A portion of said land
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Preliminary Report Created: 02/19/2014 Page 4 310-1402202-35

9. An Abstract of judgment recorded December 22, 2006 as  Instrument No. 2006-0938101, of Official
Records:
Court:   Superior
Case No.:   06CC01478
Entry Date:  October 23, 2006
Debtor:   Chang Yang and Tsingmeng Yang
Creditor:   Orange County Transportation Authority
Amount:  $59,769.30 and any other amounts due thereunder.
Filing attorney’s information-
Name:       Malena R. Leclair-Gibson 

Greenbaum Law Group LLP
Address:    840 Newport Center Dr. Ste. 720 Newport Beach, CA 92660
Phone Number: (949)760-1400 

10. An Abstract of judgment recorded July 25, 2007 as  Instrument No. 2007-0479951, of Official Records:
Court:   Superior
Case No.:   VC046887
Entry Date:  March 28, 2007
Debtor:   Chang Yang, Young Mi Yang and Heoung Ju Yu
Creditor:   Jason Lee and Sung Lee
Amount:  $37,803.33 and any other amounts due thereunder.
Filing attorney’s information-
Name:       John H. Oh
Address:    3700 Wilshire Blvd., Suite 940 Los Angeles, CA 90010
Phone Number: (213)637-1333 

11. An Abstract of judgment recorded July 25, 2007 as  Instrument No. 2007-0479952, of Official Records:
Court:   Superior
Case No.:   VC046887
Entry Date:  March 28, 2007
Debtor:   Chang Yang, Young Mi Yang and Heoung Ju Yu
Creditor:   Jason Lee and Sung Lee
Amount:  $37,803.33 and any other amounts due thereunder.
Filing attorney’s information-
Name:       Law Offices of John H. Oh
Address:    3700 Wilshire Blvd. #940 Los Angeles, CA 90010
Phone Number:  Not Set Out

12. We find no open Deeds of Trust of record. Please verify by inquiry of escrow personnel and/or agents
whether or not we have overlooked something and advise the title department accordingly prior to close of
escrow.We will require the attached "Affidavit of No Deed of Trust" to be signed by the sellers/borrowers
prior to close of escrow, and forwarded to the title unit.

13. Matters which may be disclosed by an inspection or by a survey of said land satisfactory to this Company,
or by inquiry of the parties in possession thereof.

14. An inspection of said land has been ordered;  upon its completion we will advise you of our findings.

15. The requirement that there be filed in the Office of the Secretary of State, a certificate of limited
partnership in compliance with provisions of The California Revised Limited Partnership Act, Section
15611 et. seq., Corporation Code and that a Certified Copy thereof be recorded:
Name of Limited Partnership:  Ironwood 8 Properties
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Preliminary Report Created: 02/19/2014 Page 5 310-1402202-35

16. In order to complete this report, this Company requires a Statement of Information to be completed by the
following party(ies),

Party(ies): All Parties, Chang-Chung Yang and Fu Mei Chen Yang

The Company reserves the right to add additional items or make further requirements after review of the
requested Statement(s) of Information.

END OF SCHEDULE B
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Preliminary Report Created: 02/19/2014 Page 6 310-1402202-35

801 North Brand Boulevard, Suite 320, Glendale, CA 91203

Toll Free: (888)365-3801 ext.   Direct: (888)365-3801 Fax: (855)386-4142

Attn:  

Borrower: Global Investment & Development, LLC

Lenders supplemental report

The above numbered report (including any supplements or amendments thereto) is hereby modified and/or
supplemented in order to reflect the following additional items relating to the issuance of an American Land Title
Association loan policy form as follows:

A. This report is preparatory to this issuance of an American Land Title Association loan policy of title
insurance .  This report discloses nothing, which would preclude the issuance of said American Land Title
Association loan policy of title insurance with endorsement No. 100 attached thereto.

B. The improvements on said land are designated as:

Vacant Land (Unknown) 

Apn 473-160-004, in the City of Moreno Valley, County of Riverside, State of California.

C. Pursuant to information provided to Title365 Company as of the date hereinabove, the proposed insured
loan amount is $0.00 with the proposed insured lender being .

D. The only conveyance(s) affecting said land recorded with 24 months of the date of this report are as
follows:

NONE
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Preliminary Report Created: 02/19/2014 Page 7 310-1402202-35

801 North Brand Boulevard, Suite 320, Glendale, CA 91203

Toll Free: (888)365-3801 ext.   Direct: (888)365-3801 Fax: (855)386-4142

Notes and Requirements Section

Note 1:  On July 1, 1985, Assembly Bill 3132 became effective.  Assembly Bill 3132 adds and repeals portions of Sections 480.3 and
480.4 of the Revenue and Taxation Code of the State of California.

The act requires the County Assessor and/or Recorder to make available a statutorily prescribed form entitled "Preliminary Change of
Ownership Report".  Said report must be completed by the buyer and filed concurrently with the recordation of the documents
evidencing the change of ownership.  Failure to present the Change of Ownership Report at the time of recordation will cause the
County Recorder to charge an additional $20.00 penalty recording fee.  The fee cannot be charged if the transfer document is
accompanied by the affidavit stating that the buyer/transferee is not a resident of the State of California.  This report is for official use
only and is not open to public inspection.

For further information, contact the Change of Ownership Section in the Assessor's Office located in the County of said property or the
County Recorder's Office located in the County of said property.

Note 2:  Attached are Privacy Policy Notices in compliance with the Gramm-Leach-Bliley Act (GLBA) effective July 1, 2001.  Please
review said Notices regarding personal information.

Note 3:  The map attached hereto may or may not be a survey of the land depicted thereon.  You should not rely upon it for any
purpose other than orientation to the general location of the parcel or parcels depicted.  This company expressly disclaims any liability
for alleged loss or damage which may result from reliance upon this map.

Note 4:  The RESPA Rule to simplify and improve of obtaining mortgages and reduce consumer settlement cost includes a provision
for average charges, allowing settlement service providers to establish an average recording fee.  The average recording charge for all
residential refinance transactions is $93.00 and the average recording charge for all residential resale transactions with financing is
$89.00.  The average charge is applied regardless of the number of documents recorded in the transaction, the number of pages in
each document or the actual recording charges.  If your transaction is not a residential loan or sale with a new loan, please contact
your title provider for actual recording charges.  These average recording charges are subject to change in the future without notice.

Note 5:  Part of the RESPA Rule to simply and improve the process of obtaining mortgages and reduce consumer settlement costs
requires the settlement agent to disclose the agent and underwriter split of title premiums, including endorsements as follows:

Line 1107 is used to record the amount of the total title insurance premium, including endorsements, that is retained by the
title agent. Title365 Company retains 87% of the total premium and endorsements.

Line 1108 is used to record the amount of the total title insurance premium, including endorsements, that is retained by the
title underwriter.  First American Title Insurance Company retains 13% of the total premium and endorsements.
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Preliminary Report Created: 02/19/2014 Page 8 310-1402202-35

801 North Brand Boulevard, Suite 320, Glendale, CA 91203

Toll Free: (888)365-3801 ext.   Direct: (888)365-3801 Fax: (855)386-4142

Notice Regarding Your Deposit of Funds

California Insurance Code Sections 12413 et. Seq. Regulates the disbursement of escrow and sub-escrow funds by title companies. 
The law requires that funds be deposited in the title company escrow and sub-escrow accounts and be available for withdrawal prior to
disbursement.  Funds deposited with the Company by wire transfer may be disbursed upon receipt.  Funds deposited w ith the
Company via cashier's checks drawn on a California based bank may be disbursed the next business day after the day of deposit.  If
funds are deposited with by other methods, recording or disbursement may be delayed.  All escrow and sub-escrow funds received by
the Company w ill be deposited with other funds in one or more non-interest bearing escrow accounts of the Company in a financial
institution selected by the Company.  The Company and/or its parent company may receive certain direct or indirect benefits from the
financial institution by reason of the deposit of such funds or the maintenance of such accounts with the financial institution, and the
Company shall have no obligation to account to the depositing party in any manner for the value of, or to pay such party, any benefit
received by the Company and/or its parent Company.  Those benefits may include, without limitation, credits allowed by such financial
institution on loans to the Company and/or its parent company and earnings on investments made on the proceeds of such loans,
accounting, reporting and other services and products of such financial institution.  Such benefits shall be deemed additional
compensation of the Company for its services in connection with the escrow or sub-escrow.  If funds are to be deposited with Title365

Company by wire transfer, they should be wired to the following bank/account:

Wiring Instructions for this Office

Wire To: City National Bank

1801 West Olympic Blvd. 

Los Angeles, CA 90006

Attn:  Wire Department

ABA/Routing No.: 122016066

Bank Account: 555083726

Amount: $_______________________________

Reference Order No.: 310-1402202-35

Attention: Sue Starr
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Preliminary Report Created: 02/19/2014 Page 9 310-1402202-35

801 North Brand Boulevard, Suite 320, Glendale, CA 91203

Toll Free: (888)365-3801 ext. Direct: (888)365-3801 Fax: (855)386-4142

WIRE INSTRUCTIONS

For incoming wire transfers please use the following information for the transfer of funds to Title365 Company - Los

Angeles County Sub-Escrow Trust- LA:

Wire To: City National Bank

1801 West Olympic Blvd. 

Los Angeles, CA 90006

Attn:  Wire Department

ABA/Routing No.: 122016066

Bank Account: 555083726

Amount: $_______________________________

Reference Order No.: 310-1402202-35

Attention: Sue Starr

Do not hesitate to contact the undersigned should y ou or your financial institution have any questions with regards to the
information provided above.

Sincerely,
Title365 Company

Sue Starr
Title Officer (E)
TU35@title365.com
(888)365-3801
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Preliminary Report Created: 02/19/2014 Page 10 310-1402202-35

PRIVACY POLICY NOTICE

We are committed to safeguarding customer information;

When we request information from you or about you, it is for our own legitimate business purposes and not for the benefit
of any unaffiliated party;

We use personal consumer information only for legitimate business purposes in a manner consistent with title insurance
and escrow practices in compliance with applicable laws and regulations;

We will obey the laws governing the collection, use, and dissemination of personal data; and

We will endeavor to educate our employees on the responsible collection and use of personal information.

PURPOSE OF THIS NOTICE

Title V of the Gramm-Leach-Bliley Act ("GLBA") generally requires a financial institution (which term includes title insurers,
underwritten title companies and those providing real estate settlement services) to disclose to all its customers the privacy
policies and practices with respect to information sharing of consumer nonpublic personal information with both affiliates
and non-affiliated third parties.  In compliance with GLBA, we are providing you with this document, which notifies you of
the privacy policies and practices of Title365 Company This disclosure does not apply to business, commercial or
agricultural transactions.

We may collect nonpublic personal information about you from the following sources:

• Information we receive from you, such as on applications or other forms.
• Information about your transactions we secure from our files, or from our affiliates or others.
• Information we receive from a consumer-reporting agency.
• Information we receive from others involved in y our transaction, such as the real estate agent, lender, survey or or

appraiser.

Unless it is specifically stated otherwise in an amended Privacy Policy Notice, no additional nonpublic personal information
will be collected about you.

We may disclose any of the above information that we collect about our customers or former customers to our affiliates or
to non-affiliated third parties as permitted by law.  This includes, but is not limited to, financial service providers (e.g.,
banks, consumer finance lenders, securities and insurance companies, etc.), non-financial companies (e.g., settlement or
fulfillment service providers, or title plant operated by a third party vendor).

WE DO NOT DISCLOSE ANY NONPUBLIC PERSONAL INFORMATION ABOUT YOU WITH ANYONE FOR ANY PURPOSE THAT
IS NOT SPECIFICALLY PERMITTED BY LAW. 
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Preliminary Report Created: 02/19/2014 Page 11 310-1402202-35

EXHIBIT "A"

The South half of the Southwest quarter of Section 34, Township 2 South, Range 3 West, San Bernardino Meridian,
County of Riverside, State of California, according to the Official Plat thereof.

Excepting therefrom that portion thereof within Ironwood Avenue.

Also excepting therefrom that portion described in deed to the County of Riverside recorded November 11, 1965 as
Instrument No. 124978.

Except therefrom all oil, gas, minerals and other hydrocarbon substances, lying below a depth of 500 feet, without the right
of surface entry.

APN: 473-160-004-5
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Preliminary Report Created: 02/19/2014 Page 12 310-1402202-35

This map is for your aid in locating the subject property with reference to streets and other parcels.  While this map is
believed to be correct, Title365 Company. and subsequent insurance companies, assume no liability for any loss occurred

by reason of reliance thereon.
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EXHIBIT B (REVISED 11-17-06)

CALIFORNIA LAND TITLE ASSOCIATION STANDARD COVERAGE POLICY - 1990 EXCLUSIONS FROM COVERAGE

The following matters are expressly excluded from the coverage of this policy and the Company will not pay loss or damage, costs, attorneys' fees or expenses which arise by reason of: 
1.  (a) Any law, ordinance or gov ernmental regulation (including but not limited to building or zoning laws, ordinances, or regulations) restricting, regulating, prohibiting or relating (i) the occupancy, use, or enjoyment of the land; (ii) the
character, dimensions or location of any improv ement now or hereafter erected on the land; (iii) a separation in ownership or a change in the dimensions or area of the land or any parcel of which the land is or was a part; or (iv ) environmental
protection, or the effect of any violation of these laws, ordinances or gov ernmental regulations, except to the extent that a notice of the enforcement thereof or a notice of a defect, lien, or encumbrance resulting from a v iolation or alleged
violation affecting the land has been recorded in the public records at Date of Policy.  (b) Any gov ernmental police power not excluded by (a) abov e, except to the extent that a notice of the exercise thereof or notice of a defect, lien or
encumbrance resulting from a violation or alleged violation affecting the land has been recorded in the public records at Date of Policy.
2.  Rights of eminent domain unless notice of the exercise thereof has been recorded in the public records at Date of Policy, but not excluding from cov erage any taking which has occurred prior to Date of Policy which would be binding on the
rights of a purchaser for value without knowledge.
3.  Defects, liens, encumbrances, adverse claims or other matters: (a) whether or not recorded in the public records at Date of Policy, but created, suffered, assumed or agreed to by the insured claimant; (b) not known to the Company, not
recorded in the public records at Date of Policy, but known to the insured claimant and not disclosed in writing to the Company by the insured claimant prior to the date the insured claimant became an insured under this policy; (c) resulting in
no loss or damage to the insured claimant; (d) attaching or created subsequent to Date of Policy; or (e) resulting in loss or damage which would not hav e been sustained if the insured claimant had paid v alue for the insured mortgage or for the
estate or interest insured by this policy.
4.  Unenforceability of the lien of the insured mortgage because of the inability or failure of the insured at Date of Policy, or the inability or failure of any subsequent owner of the indebtedness, to comply with the applicable doing business laws
of the state in which the land is situated.
5.  Invalidity or unenforceability of the lien of the insured mortgage, or claim thereof, which arises out of the transaction ev idenced by the insured mortgage and is based upon usury or any consumer credit protection or truth in lending law.
6.  Any claim, which arises out of the transaction vesting in the insured the estate of interest insured by this policy or the transaction creating the interest of the insured lender, by reason of the operation of federal bankruptcy, state insolv ency or
similar creditors' rights laws.

EXCEPTIONS FROM COVERAGE - SCHEDULE B, PART I

This policy does not insure against loss or damage (and the Company will not pay costs, attorneys' fees or expenses) which arise by reason of: 
1.  (a) Taxes or assessments that are not shown as ex isting liens by the records of any taxing authority that lev ies taxes or assessments on real property or by the Public Records; (b) proceedings by a public agency that may result in taxes or
assessments, or notices of such proceedings, whether or not shown by the records of such agency or by the Public Records.
2.  Any facts, rights, interests, or claims that are not shown in the Public Records but that could be ascertained by an inspection of the Land or that may be asserted by persons in possession of the Land.
3.  Easements, liens or encumbrances, or claims thereof, not shown by the Public Records.
4.  Any encroachment, encumbrance, violation, variation, or adverse circumstance affecting the Title that would be disclosed by an accurate and complete land surv ey of the Land and not shown by the Public Records.
5.  (a) Unpatented mining claims; (b) reserv ations or exceptions in patents or in Acts authorizing the issuance thereof; (c) water rights, claims or title to water, whether or not the matters excepted under (a), (b), or (c)  are shown by the Public
Records.
6. Any lien or right to a lien for serv ices, labor or material not shown by the public records.

CLTA HOMEOWNER'S POLICY OF TITLE INSURANCE (10/22/03) ALTA HOMEOWNER'S POLICY OF TITLE INSURANCE EXCLUSIONS

In addition to the Exceptions in Schedule B, You are not insured against loss, costs, attorneys' fees, and expenses resulting from:
1.  Gov ernmental police power, and the existence or v iolation of any law or gov ernment regulation.  This includes ordinances, laws and regulations concerning: a.  building, b.  zoning, c.  Land use d.  improv ements on the Land, e.  Land
division, f.  environmental protection.  This Exclusion does not apply to v iolations or the enforcement of these matters if notice of the violation or  enforcement appears in the Public Records at the Policy Date.  This Exclusion does not limit the
coverage described in Covered Risk 14, 15, 16, 17 or 24.
2.  The failure of Your existing structures, or any part of them, to be constructed in accordance with applicable building codes.  This Exclusion does not apply to v iolations of building codes if notice of the violation appears in the Public Records
at the Policy Date.
3.  The right to take the Land by condemning it, unless: a.  a notice of exercising the right appears in the Public Records at the Policy Date; or b.  the taking happened before the Policy Date and is binding on You if You bought the Land without
Knowing of the taking.
4.  Risks: a.  that are created, allowed, or agreed to by You, whether or not they appear in the Public Records; b. that are Known to You at the Policy Date, but not to Us, unless they appear in the Public Records at the Policy Date; c.  that result
in no loss to You; or d.  that first occur after the Policy Date - this does not limit the cov erage described in Covered Risk 7, 8.d, 22, 23, 24 or 25.
5.  Failure to pay value for Your Title.
6.  Lack of a right: a.  to any Land outside the area specifically described and referred to in paragraph 3 of Schedule A; and b.  in streets, alleys, or waterways that touch the Land.  This Exclusion does not limit the coverage described in
Covered Risk 11 or 18.

LIMITATIONS ON COVERED RISKS
Your insurance for the following Covered Risks is limited on the Owner's Cov erage Statement as follows:
• For Covered Risk 14, 15, 16 and 18, Your Deductible Amount and Our Maximum Dollar Limit of Liability shown in Schedule A.
The deductible amounts and maximum dollar limits shown on Schedule A are as follows: 

Your Deductible Amount Our Maximum Dollar Limit of Liability
Covered Risk 14: 1 % of Policy Amount or $2,500 (whichever is less) $10,000

Covered Risk 15: 1 % of Policy Amount or $5,000 (whichever is less) $25,000

Covered Risk 16: 1 % of Policy Amount or $5,000 (whichever is less) $25,000

Covered Risk 18: 1 % of Policy Amount or $2,500 (whichever is less) $5,000

AMERICAN LAND TITLE ASSOCIATION RESIDENTIAL TITLE INSURANCE POLICY (6-1-87) EXCLUSIONS

In addition to the Exceptions in Schedule B, you are not insured against loss, costs, attorneys' fees, and expenses resulting from:
1.  Gov ernmental police power, and the existence or v iolation of any law or gov ernment regulation.  This includes building and zoning ordinances and also laws and regulations concerning:  * land use  * improv ements on the land  * land
division  * env ironmental protection.  This exclusion does not apply to v iolations or the enforcement of these matters which appear in the public records at Policy Date.  This exclusion does not limit the zoning coverage described in Items 12
and 13 of Covered Title Risks.
2.  The right to take the land by condemning it, unless: *a notice of exercising the right appears in the public records  *on the Policy Date  *the taking happened prior to the Policy Date and is binding on you if you bought the land without
knowing of the taking 
3.  Title Risks: *that are created, allowed, or agreed to by you *that are known to you, but not to us, on the Policy Date -- unless they appeared in the public records *that result in no loss to you *that first affect your title after the Policy Date --
this does not limit the labor and material lien coverage in Item 8 of Covered Title Risks
4.  Failure to pay value for your title.
5.  Lack of a right: *to any land outside the area specifically described and referred to in Item 3 of Schedule A OR *in streets, alleys, or waterways that touch your land.  This exclusion does not limit the access cov erage in Item 5 of Cov ered
Title Risks.

ALTA LOAN POLICY (10-17-92) WITH ALTA ENDORSEMENT-FORM 1 COVERAGE EXCLUSIONS FROM COVERAGE

The following matters are expressly excluded from the coverage of this policy and the Company will not pay loss or damage, costs, attorneys' fees or expenses which arise by reason of:
1.  (a) Any law, ordinance or gov ernmental regulation (including but not limited to building and zoning laws, ordinances, or regulations) restricting, regulating, prohibiting or relating to (i) the occupancy, use, or enjoyment of the land; (ii) the
character, dimensions or location of any improv ement now or hereafter erected on the land; (iii) a separation in ownership or a change in the dimensions or area of the land or any parcel of which the land is or was a part; or (iv ) environmental
protection, or the effect of any violation of these laws, ordinances or gov ernmental regulations, except to the extent that a notice of the enforcement thereof or a notice of a defect, lien or encumbrance resulting from a v iolation or alleged
violation affecting the land has been recorded in the public records at Date of Policy.  (b) Any gov ernmental police power not excluded by (a) abov e, except to the extent that a notice of the exercise thereof or a notice of a defect, lien or
encumbrance resulting from a violation or alleged violation affecting the land has been recorded in the public records at Date of Policy.
2.  Rights of eminent domain unless notice of the exercise thereof has been recorded in the public records at Date of Policy, but not excluding from cov erage any taking which has occurred prior to Date of Policy which would be binding on the
rights of a purchaser for value without knowledge.
3.  Defects, liens, encumbrances, adverse claims or other matters:(a)created, suffered, assumed or agreed to by the insured claimant; (b)not known to the Company, not recorded in the public records at Date of Policy, but known to the insured
claimant and not disclosed in writing to the Company by the insured claimant prior to the date the insured claimant became an insured under this policy; (c) resulting in no loss or damage to the insured claimant; (d) attaching or created
subsequent to Date of Policy (except to the extent that this policy insures the priority of the lien of the insured mortgage ov er any statutory lien for serv ices, labor or material or to the extent insurance is afforded herein as to assessments for
street improvements under construction or completed at Date of Policy);or(e) resulting in loss or damage which would not have been sustained if the insured claimant had paid v alue for the insured mortgage.
4.  Unenforceability of the lien of the insured mortgage because of the inability or failure of the insured at Date of Policy, or the inability or failure of any subsequent owner of the indebtedness, to comply with applicable doing business laws of
the state in which the land is situated.
5.  Invalidity or unenforceability of the lien of the insured mortgage, or claim thereof, which arises out of the transaction ev idenced by the insured mortgage and is based upon usury or any consumer credit protection or truth in lending law.
6.  Any statutory lien for serv ices, labor or materials (or the claim of priority of any statutory lien for serv ices, labor or materials ov er the lien of the insured mortgage) arising from an improvement or work related tothe land which is contracted
for and commenced subsequent to Date of Policy and is not financed in whole or in part by proceeds of the indebtedness secured by the insured mortgage which at Date of Policy the insured has adv anced or is obligated to advance.
7.  Any claim, which arises out of the transaction creating the interest of the mortgagee insured by this policy, by reason of the operation of federal bankruptcy, state insolv ency, or similar creditors' rights laws, that is based on: (i) the transaction
creating the interest of the insured mortgagee being deemed a fraudulent conv eyance or fraudulent transfer; or(ii) the subordination of the interest of the insured mortgagee as a result of the application of the doctrine or equitable
subordination; or(iii) the transaction creating the interest of the insured mortgagee being deemed a preferential transfer except where the preferential transfer results from the failure:(a)to timely record the instrument of transfer; or(b) of such
recordation to impart notice to a purchaser for v alue or a judgement or lien creditor.  The abov e policy form may be issued to afford either Standard Coverage or Extended Cov erage.  In addition to the abov e Exclusions from Coverage, the
Exceptions from Coverage in a Standard Coverage policy will also include the following Exceptions from Cov erage:

EXCEPTIONS FROM COVERAGE

This policy does not insure against loss or damage (and the Company will not pay costs, attorneys' fees or expenses) which arise by reason of:
1.  (a) Taxes or assessments that are not shown as ex isting liens by the records of any taxing authority that lev ies taxes or assessments on real property or by the Public Records; (b) proceedings by a public agency that may result in taxes or
assessments, or notices of such proceedings, whether or not shown by the records of such agency or by the Public Records.
2.  Any facts, rights, interests, or claims that are not shown in the Public Records but that could be ascertained by an inspection of the Land or that may be asserted by persons in possession of the Land.
3.  Easements, liens or encumbrances, or claims thereof, not shown by the Public Records.
4.  Any encroachment, encumbrance, violation, variation, or adverse circumstance affecting the Title that would be disclosed by an accurate and complete land surv ey of the Land and not shown by the Public Records.
5.  (a) Unpatented mining claims; (b) reserv ations or exceptions in patents or in Acts authorizing the issuance thereof; (c) water rights, claims or title to water, whether or not the matters excepted under (a), (b), or (c)  are shown by the Public
Records.
6. Any lien or right to a lien for serv ices, labor or material not shown by the public records.

2006 ALTA LOAN POLICY (06-17-06) EXCLUSIONS FROM COVERAGE

The following matters are expressly excluded from the coverage of this policy, and the Company will not pay loss or damage, costs, attorneys' fees, or expenses that arise by reason of: 
1.  (a) Any law, ordinance, permit, or gov ernmental regulation (including those relating to building and zoning) restricting, regulating, prohibiting, or relating to: (i) the occupancy, use, or enjoyment of the Land; (ii) the character, dimensions, or
location of any improvement erected on the Land; (iii) the subdivision of land; or (IV) environmental protection; or the effect of any violation of these laws, ordinances, or governmental regulations.  This Exclusion 1(a) does not modify or limit
the coverage provided under Covered Risk 5.  (b) Any gov ernmental police power.  This Exclusion 1(b) does not modify or limit the cov erage provided under Covered Risk 6.
2.  Rights of eminent domain.  This Exclusion does not modify or limit the cov erage provided under Covered Risk 7 or 8.
3.  Defects, liens, encumbrances, adverse claims, or other matters: (a) created, suffered, assumed, or agreed to by the Insured Claimant; (b) not Known to the Company, not recorded in the Public Records at Date of Policy, but Known to the
Insured Claimant and not disclosed in writing to the Company by the Insured Claimant prior to the date the Insured Claimant became an Insured under this policy;(c) resulting in no loss or damage to the Insured Claimant; (d) attaching or
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created subsequent to Date of Policy (howev er, this does not modify or limit the coverage provided under Covered Risk 11, 13, or 14); or (e) resulting in loss or damage that would not hav e been sustained if the Insured Claimant had paid
value for the Insured Mortgage.
4.  Unenforceability of the lien of the Insured Mortgage because of the inability or failure of an Insured to comply with applicable doing-business laws of the state where the Land is situated.
5.  Invalidity or unenforceability in whole or in part of the lien of the Insured Mortgage that arises out of the transaction ev idenced by the Insured Mortgage and is based upon usury or any consumer credit protection or truth-in-lending law.
6.  Any claim, by reason of the operation of federal bankruptcy, state insolv ency, or similar creditors' rights laws, that the transaction creating the lien of the Insured Mortgage, is: (a) a fraudulent conv eyance or fraudulent transfer, or (b) a
preferential transfer for any reason not stated in Covered Risk 13(b) of this policy.
7.  Any lien on the Title for real estate taxes or assessments imposed by gov ernmental authority and created or attaching between Date of Policy and the date of recording of the Insured Mortgage in the Public Records.
This Exclusion does not modify or limit the cov erage provided under Covered Risk 11(b).  The abov e policy form may be issued to afford either Standard Cov erage or Extended Cov erage.  In addition to the abov e Exclusions from Cov erage,
the Exceptions from Coverage in a Standard Coverage policy will also include the following Exceptions from Cov erage:

EXCEPTIONS FROM COVERAGE

This policy does not insure against loss or damage (and the Company will not pay costs, attorneys' fees or expenses) that arise by reason of:
1.  (a) Taxes or assessments that are not shown as ex isting liens by the records of any taxing authority that lev ies taxes or assessments on real property or by the Public Records; (b) proceedings by a public agency that may result in taxes or
assessments, or notices of such proceedings, whether or not shown by the records of such agency or by the Public Records.
2.  Any facts, rights, interests, or claims that are not shown in the Public Records but that could be ascertained by an inspection of the Land or that may be asserted by persons in possession of the Land.
3.  Easements, liens or encumbrances, or claims thereof, not shown by the Public Records.
4.  Any encroachment, encumbrance, violation, variation, or adverse circumstance affecting the Title that would be disclosed by an accurate and complete land surv ey of the Land and not shown by the Public Records.
5.  (a) Unpatented mining claims; (b) reserv ations or exceptions in patents or in Acts authorizing the issuance thereof; (c) water rights, claims or title to water, whether or not the matters excepted under (a), (b), or (c)  are shown by the Public
Records.
6. Any lien or right to a lien for serv ices, labor or material not shown by the public records.

ALTA OWNER'S POLICY (10-17-92) EXCLUSIONS FROM COVERAGE

The following matters are expressly excluded from the coverage of this policy and the Company will not pay loss or damage, costs, attorneys' fees or expenses which arise by reason of:
1.  (a) Any law, ordinance or gov ernmental regulation (including but not limited to building and zoning laws, ordinances, or regulations) restricting, regulating, prohibiting or relating to (i) the occupancy, use, or enjoyment of the land;  (ii) the
character, dimensions or location of any improv ement now or hereafter erected on the land;  (iii) a separation in ownership or a change in the dimensions or area of the land or any parcel of which the land is or was a part; or (iv) env ironmental
protection, or the effect of any violation of these laws, ordinances or gov ernmental regulations, except to the extent that a notice of the enforcement thereof or a notice of a defect, lien or encumbrance resulting from a v iolation or alleged
violation affecting the land has been recorded in the public records at Date of Policy.  (b) Any gov ernmental police power not excluded by (a) abov e, except to the extent that a notice of the exercise thereof or a notice of a defect, lien or
encumbrance resulting from a violation or alleged violation affecting the land has been recorded in the public records at Date of Policy.
2.  Rights of eminent domain unless notice of the exercise thereof has been recorded in the public records at Date of Policy, but not excluding from cov erage any taking which has occurred prior to Date of Policy which would be binding on the
rights of a purchaser for value without knowledge.
3.  Defects, liens, encumbrances, adv erse claims or other matters: (a) created, suffered, assumed or agreed to by the insured claimant;(b) not known to the Company, not recorded in the public records at Date of Policy, but known to the
insured claimant and not disclosed in writing to the Company by the insured claimant prior to the date the insured claimant became an insured under this policy;(c)resulting in no loss or damage to the insured claimant; (d) attaching or created
subsequent to Date of Policy; or(e) resulting in loss or damage which would not hav e been sustained if the insured claimant had paid v alue for the estate or interest insured by this policy.
4.  Any claim, which arises out of the transaction v esting in the insured the estate or interest insured by this policy, by reason of the operation of federal bankruptcy, state insolv ency, or similar creditors' rights laws, that is based on: (i) the
transaction creating the estate or interest insured by this policy being deemed a fraudulent conv eyance or fraudulent transfer; or (ii) the transaction creating the estate or interest insured by this policy being deemed a preferential transfer except
where the preferential transfer results from the failure: (a) to timely record the instrument of transfer; or (b) of such recordation to impart notice to a purchaser for v alue or a judgement or lien creditor.  The abov e policy form may be issued to
afford either Standard Coverage or Extended Coverage.  In addition to the above Exclusions from Coverage, the Exceptions from Coverage in a Standard Coverage Policy will also include the following Exceptions from Coverage:

EXCEPTIONS FROM COVERAGE

This policy does not insure against loss or damage (and the Company will not pay costs, attorneys' fees or expenses) which arise by reason of:
1.  (a) Taxes or assessments that are not shown as ex isting liens by the records of any taxing authority that lev ies taxes or assessments on real property or by the Public Records; (b) proceedings by a public agency that may result in taxes or
assessments, or notices of such proceedings, whether or not shown by the records of such agency or by the Public Records.
2.  Any facts, rights, interests, or claims that are not shown in the Public Records but that could be ascertained by an inspection of the Land or that may be asserted by persons in possession of the Land.
3.  Easements, liens or encumbrances, or claims thereof, not shown by the Public Records.
4.  Any encroachment, encumbrance, violation, variation, or adverse circumstance affecting the Title that would be disclosed by an accurate and complete land surv ey of the Land and not shown by the Public Records.
5.  (a) Unpatented mining claims; (b) reserv ations or exceptions in patents or in Acts authorizing the issuance thereof; (c) water rights, claims or title to water, whether or not the matters excepted under (a), (b), or (c)  are shown by the Public
Records.
6. Any lien or right to a lien for serv ices, labor or material not shown by the public records.

2006 ALTA OWNER'S POLICY (06-17-06) EXCLUSIONS FROM COVERAGE

The following matters are expressly excluded from the coverage of this policy, and the Company will not pay loss or damage, costs, attorneys' fees, or expenses that arise by reason of: 
1.  (a) Any law, ordinance, permit, or gov ernmental regulation (including those relating to building and zoning) restricting, regulating, prohibiting, or relating to (i) the occupancy, use, or enjoyment of the Land; (ii)  the character, dimensions, or
location of any improvement erected on the Land; (iii) the subdiv ision of land;  or  (iv ) environmental protection; or the effect of any violation of these laws, ordinances, or gov ernmental regulations.  This Exclusion 1(a)does not modify or limit
the coverage provided under Covered Risk 5.  (b) Any gov ernmental police power.  This Exclusion 1(b) does not modify or limit the cov erage provided under Covered Risk 6.
2.  Rights of eminent domain.  This Exclusion does not modify or limit the cov erage provided under Covered Risk 7 or 8.
3.  Defects, liens, encumbrances, adv erse claims, or other matters (a) created, suffered, assumed, or agreed to by the Insured Claimant; (b) not Known to the Company, not recorded in the Public Records at Date of Policy, but Known to the
Insured Claimant and not disclosed in writing to the Company by the Insured Claimant prior to the date the Insured Claimant became an Insured under this policy; (c) resulting in no loss or damage to the Insured Claimant; (d) attaching or
created subsequent to Date of Policy (howev er, this does not modify or limit the coverage provided under Covered Risk 9 and 10); or (e) resulting in loss or damage that would not hav e been sustained if the Insured Claimant had paid value for
the Title.
4.  Any claim, by reason of the operation of federal bankruptcy, state insolv ency, or similar creditors' rights laws, that the transaction v esting the Title as shown in Schedule A, is (a) a fraudulent conv eyance or fraudulent transfer; or (b) a
preferential transfer for any reason not stated in Covered Risk 9 of this policy.
5.  Any lien on the Title for real estate taxes or assessments imposed by gov ernmental authority and created or attaching between Date of Policy and the date of recording of the deed or other instrument of transfer in the Public Records that
vests Title as shown in Schedule A.  The abov e policy form may be issued to afford either Standard Cov erage or Extended Coverage.  In addition to the above Exclusions from Coverage, the Exceptions from Coverage in a Standard Coverage
policy will also include the following Exceptions from Coverage:

EXCEPTIONS FROM COVERAGE

This policy does not insure against loss or damage (and the Company will not pay costs, attorneys' fees or expenses) that arise by reason of:
1.  (a) Taxes or assessments that are not shown as ex isting liens by the records of any taxing authority that lev ies taxes or assessments on real property or by the Public Records; (b) proceedings by a public agency that may result in taxes or
assessments, or notices of such proceedings, whether or not shown by the records of such agency or by the Public Records.
2.  Any facts, rights, interests, or claims that are not shown in the Public Records but that could be ascertained by an inspection of the Land or that may be asserted by persons in possession of the Land.
3.  Easements, liens or encumbrances, or claims thereof, not shown by the Public Records.
4.  Any encroachment, encumbrance, violation, variation, or adverse circumstance affecting the Title that would be disclosed by an accurate and complete land surv ey of the Land and not shown by the Public Records.
5.  (a) Unpatented mining claims; (b) reserv ations or exceptions in patents or in Acts authorizing the issuance thereof; (c) water rights, claims or title to water, whether or not the matters excepted under (a), (b), or (c)  are shown by the Public
Records.
6. Any lien or right to a lien for serv ices, labor or material not shown by the public records.

ALTA EXPANDED COVERAGE RESIDENTIAL LOAN POLICY (10/13/01)EXCLUSIONS FROM COVERAGE

The following matters are expressly excluded from the coverage of this policy and the Company will not pay loss or damage, costs, attorneys fees or expenses which arise by reason of:
1.  (a) Any law, ordinance or gov ernmental regulation (including but not limited to building and zoning laws, ordinances, or regulations) restricting, regulating, prohibiting or relating to (i) the occupancy, use, or enjoyment of the Land; (ii) the
character, dimensions or location of any improv ement now or hereafter erected on the Land; (iii) a separation in ownership or a change in the dimensions or areas of the Land or any parcel of which the Land is or was a part; or (iv )
environmental protection, or the effect of any v iolation of these laws, ordinances or gov ernmental regulations, except to the extent that s notice of the enforcement thereof or a notice of a defect, lien or encumbrance resulting from a v iolation
or alleged v iolation affecting the Land has been recorded in the Public Records at Date of Policy.  This exclusion does not limit the cov erage prov ided under Cov ered Risks 12, 13, 14, and 16 of this policy.(b) Any gov ernmental police power
not excluded by (a) above, except to the extent that a notice of the exercise thereof or a notice of a defect, lien or encumbrance resulting from a violation or alleged v iolation affecting the Land has been recorded in the Public Records at Date
of Policy.  This exclusion does not limit the coverage provided under Covered Risks 12, 13, 14, and 16 of this policy.
2.  Rights of eminent domain unless notice of the exercise thereof has been recorded in the Public Records at Date of Policy, but not excluding from cov erage any taking which has occurred prior to Date of Policy which would be binding on the
rights of a purchaser for value without Knowledge.
3.Defects, liens, encumbrances, adv erse claims or other matters:(a) created, suffered, assumed or agreed to by the Insured Claimant; (b) not Known to the Company, not recorded in the Public Records at Date of Policy, but Known to the
Insured Claimant and not disclosed in writing to the Company by the Insured Claimant prior to the date the Insured Claimant became an Insured under this policy;(c) resulting In no loss or damage to the Insured Claimant;(d) attaching or
created subsequent to Date of Policy (this paragraph does not limit the cov erage provided under Covered Risks 8, 16, 18, 19, 20, 21, 22, 23, 24, 25 and 26); or(e)resulting in loss or damage which would not have been sustained if the Insured
Claimant had paid value for the Insured Mortgage.
4.  Unenforceability of the lien of the Insured Mortgage because of the inability or failure of the Insured at Date of Policy, or the inability or failure of any subsequent owner of the indebtedness, to comply with applicable doing business laws of
the state in which the Land is situated.
5.  Invalidity or unenforceability of the lien of the Insured Mortgage, or claim thereof, which arises out of the transaction ev idenced by the Insured Mortgage and is based upon usury, except as prov ided in Cov ered Risk 27, or any consumer
credit protection or truth in lending law.
6.  Real property taxes or assessments of any governmental authority which become a lien on the Land subsequent to Date of Policy.  This exclusion does not limit the cov erage provided under Covered Risks 7, 8(e) and 26.
7.  Any claim of invalidity, unenforceability or lack of priority of the lien of the Insured Mortgage as to adv ances or modifications made after the Insured has Knowledge that the vestee shown in Schedule A is no longer the owner of the estate or
interest covered by this policy.  This exclusion does not limit the cov erage provided in Covered Risk 8.
8.Lack of priority of the lien of the Insured Mortgage as to each and ev ery advance made after Date of Policy, and all interest charged thereon, ov er liens, encumbrances and other matters affecting the title, the existence of which are Known to
the Insured at:(a) The time of the advance; or(b) The time a modification is made to the terms of the Insured Mortgage which changes the rate of interest charged, if the rate of Interest is greater as a result of the modification than it would hav e
been before the modification.  This exclusion does not limit the coverage provided in Covered Risk 8.
9.  The failure of the residential structure, or any portion thereof to hav e been constructed before, on or after Date of Policy in accordance with applicable building codes.  This exclusion does not apply to v iolations of building codes if notice of
the violation appears in the Public Records at Date of Policy.

For large print please view at www.title365.com under menu option Resources.
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Certificate of Liability Insurance Created: 02/19/2014 310-1402202-35
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Page 16

Insured:  Experience1, Inc. Master # 29640 Cert #

Attachment Page

NAMED INSURED:
Experience 1
Title365 Company
Title365, Inc.
Advantage Title, Inc. DBA Advantage Title Agency
Advantage Title, Inc.
XI Exchange, Inc.
XI Labs
X1 Analytics, Inc.
Title365 Company; DBA: Title365
Title365 Company; DBA: Title365 Agency

LOCATIONS:
5000 Birch St. Ste. 300 & 330 Newport CA 92660
5000 Birch St. Ste. 150 Newport CA 92660
2111 Palomar Airport Rd., Ste.130 Carlsbad CA 92011
801 N. Brand Blvd., #320 Glendale CA 91203
801 N. Brand Blvd., #240 Glendale CA 91203
78100 Main St., #209 La Quinta CA 92253
7095 Indiana Ave., Ste. 120, Riverside CA 92506
Rio Vista Tower, 8880 Rio San Diego Dr., #102 San Diego CA 92108
29995 Technology Drive, Ste. 305 Murrieta CA 92590
4195 E. Thousand Oaks Blvd., #107 Westlake Village CA 91362
850 Trafalgar Court, Ste. 105 Maitland FL 32751
2901 N. Dallas Parkway Ste. 130, Plano TX 75093
115 Wild Basin Road Suite 100 Austin TX 78746
306 Laurel Mountain Road #106 Mammoth Lakes CA 93546
5343 N 16th Street #100 Phoenix AZ 85016
4500 S. Lakeshore Dr., #650 Tempe AZ 85282
3303 E. Baseline Road Ste. 106, Gilbert AZ 85234
267 West Mill Street New Braunfels, TX 78130.
2010 FM 2673 Canyon Lake, TX 78133.
300 Sonterra Blvd. Bldg I. Suite 1130 San Antonio, TX 78258
2222 Breezewood, Ste. B San Antonio, TX 78209
375 E. Main Street Ventura, CA 93001
5101 Broadway, San Antonio, TX 78209
7121 W Bell Rd Ste. 100 Glendale, AZ 85308
6136 Frisco Square Blvd Ste. 400 Frisco, TX 75034
9442 Capital of Texas Hwy N Plaza 1 Ste. 500 Austin, TX 78746
7200 N Mopac Suite 170 Austin, TX 78731
400 Rouser Rd Coraopolis, PA 15108
8800 E Chaparral Rd. Suite 100 Scottsdale, AZ 85250

Certificate of Liability Insurance Created: 02/19/2014 310-1402202-35

1.ai

Packet Pg. 1700

A
tt

ac
h

m
en

t:
 P

h
as

e 
I E

n
vi

ro
n

m
en

ta
l S

it
e 

A
ss

es
sm

en
t 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Page 17

Certificate of Liability Insurance Created: 02/19/2014 310-1402202-35
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Insured:  Experience1, Inc. Master # 29640 Cert #

Attachment Page

NAMED INSURED:
Experience 1
Title365 Company
Title365, Inc.
Advantage Title, Inc. DBA Advantage Title Agency
Advantage Title, Inc.
XI Exchange, Inc.
XI Labs
X1 Analytics, Inc.
Title365 Company; DBA: Title365
Title365 Company; DBA: Title365 Agency

LOCATIONS:
5000 Birch St. Ste. 300 & 330 Newport CA 92660
5000 Birch St. Ste. 150 Newport CA 92660
2111 Palomar Airport Rd., Ste.130 Carlsbad CA 92011
801 N. Brand Blvd., #320 Glendale CA 91203
801 N. Brand Blvd., #240 Glendale CA 91203
78100 Main St., #209 La Quinta CA 92253
7095 Indiana Ave., Ste. 120, Riverside CA 92506
Rio Vista Tower, 8880 Rio San Diego Dr., #102 San Diego CA 92108
29995 Technology Drive, Ste. 305 Murrieta CA 92590
4195 E. Thousand Oaks Blvd., #107 Westlake Village CA 91362
850 Trafalgar Court, Ste. 105 Maitland FL 32751
2901 N. Dallas Parkway Ste. 130, Plano TX 75093
115 Wild Basin Road Suite 100 Austin TX 78746
306 Laurel Mountain Road #106 Mammoth Lakes CA 93546
5343 N 16th Street #100 Phoenix AZ 85016
4500 S. Lakeshore Dr., #650 Tempe AZ 85282
3303 E. Baseline Road Ste. 106, Gilbert AZ 85234
267 West Mill Street New Braunfels, TX 78130.
2010 FM 2673 Canyon Lake, TX 78133.
300 Sonterra Blvd. Bldg I. Suite 1130 San Antonio, TX 78258
2222 Breezewood, Ste. B San Antonio, TX 78209
375 E. Main Street Ventura, CA 93001
5101 Broadway, San Antonio, TX 78209
7121 W Bell Rd Ste. 100 Glendale, AZ 85308
6136 Frisco Square Blvd Ste. 400 Frisco, TX 75034
9442 Capital of Texas Hwy N Plaza 1 Ste. 500 Austin, TX 78746
7200 N Mopac Suite 170 Austin, TX 78731
400 Rouser Rd Coraopolis, PA 15108
8800 E Chaparral Rd. Suite 100 Scottsdale, AZ 85250

Certificate of Liability Insurance Created: 02/19/2014 310-1402202-35
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Page 19

THIS AFFIDAVIT W HEN COMPLETED IS TO BE SIGNED AND NOTARIZED. BEFORE
RETURNING, BE SURE TO COMPLETE ALL THE REQUIRED INFORMATION T O ENABLE
THIS COMPANY TO PROPERLY PROCESS THE TRANSACTION PRESENTLY PENDING.

THIS AFFIDAVIT OF NO MORTGAGE OR DEED OF TRUST

OWNER OF RECORD TYPE OR PRINT ABOVE

Each for Himself and or Herself, declare: That to my/our personal knowledge there are NO encumbrances
in the form of a Mortgage or Deed of Trust against the property in this transaction.

That this declaration is made for the protection of all parties to this transaction, and particularly for the
benefit of Title365 Company, which is about to insure the title to said property in reliance thereon, and any
other title company which may hereafter insure the title to said property.

That I/W e will testify, declare, depose, or certify before any competent tribunal, officer, or person, in any
case now pending or which may hereafter be instituted, to the truth of particular facts hereinabove set forth.

TITLE ORDER: 310-1402202-35
PROPERTY ADDRESS: Apn 473-160-004, Moreno Valley, CA 92555

OWNERS OF RECORD: 
(Type or Print Above)

Owners of Record Signature Owners of Record Signature

State of California
County of ___________________________________
On ________________________________ before me, 
_______________________________ , Notary Public, 
personally appeared _____________________________ 
______________________________________________ who proved to me on the basis of satisfactory
evidence to be the person(s) whose name(s) is/are subscribed to the within instrument and acknowledged
to me that he/she/they executed the same in his/her/their authorized capacity(ies), and that by his/her/their
signature(s) on the instrument the person(s), or the entity upon behalf of which the person(s) acted,
executed the instrument.

I certify under PENALTY OF PERJURY under the laws of the State of California that the foregoing
paragraph is true and correct.
Witness my hand and official seal.

Signature_______________________________ (Seal)

Affidavit (No Mortgage or Deed of Trust) 310-1402202-35
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310-1402202-35

Statement of Information (Confidential)
Note:  This form is needed in order to eliminate judgments and liens against people with similar names

The street address of the property in this transaction is:    (if none, leave blank)
Address City

Occupied by: o Owner   o Tenants   o Lessee o Single Residence   o Multiple Residence   o Commercial   o Vacant Land

Any construction/improvements in last 6 months? o Yes   o No Is any portion of new loan to be used for improvements? o Yes   o No

If yes, state nature of work done or contemplated
Party 1 Party 2

First                                     Middle                              Last First                                     Middle                              Last

Former last name(s), if any Former last name(s), if any

Birthplace Birth Date Birthplace Birth Date

Social  Security No. Driver's License No. Social  Security No. Driver's License No.

I  o am single   o am married   o Have a domestic partner I  o am single   o am married   o Have a domestic partner

Name of current spouse or domestic partner (if other than Party 2) Name of current spouse or domestic partner (if other than Party 1)

Name of former spouse/domestic partner (if none, write "none") Name of former spouse/domestic partner (if none, write "none")

Marriage or Domestic Partnership Between Parties 1 and 2

Are Parties 1 & 2:       Married?_________ Domestic Partners? _________ Date of Marriage/Domestic Partnership:________________

Party 1 – Occupations for Last 10 Years

Present Occupation Firm Name Address No. of Years

Prior Occupation Firm Name Address No. of Years
Party 1 – Residences for Last 10 Years

Number and Street City and State From To

Party 2 – Occupations for Last 10 Years

Present Occupation Firm Name Address No. of Years

Prior Occupation Firm Name Address No. of Years
Party 2 – Residences for Last 10 Years

Number and Street City and State From To

Have any of the above parties owned or operated a business? o Yes   o No If so, please list names
I have never been adjudged, bankrupt nor are there any unsatisfied judgments or other matters pending against me which might affect my title to this 
property, except as follows:

The undersigned declare under penalty of perjury that the above information is true and correct. (all parties must sign)

Date Signature Signature

Home Phone                           Work Phone Home Phone                               Work Phone

Email Address Email Address
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310-1402202-35

AFFIDAVIT - UNINSURED DEED
NOTE: Must be notarized by a notary who is an EMPLOYEE of the title or escrow company

STATE OF ________________________ )
) SS.

COUNTY OF ______________________ )

of legal age, being first duly sworn, deposes and says that the following
information and answers are true:

17. I am the person who executed and delivered the deed dated __________________________ to
________________________________________________________________, grantee, recorded on
__________________________ as Instrum ent No. __________________, Official Records of
____________________ County , ______________, convey ing title to the following described real property (the
"Property"):

2. W ho is currently occupying the Property? .

3. W hat is the approximate value of the Property? $ .

4. I received the following consideration for the deed: $___________________ and/or other Property described as
follows:  .

5. If the deed was a gift or I otherwise received no consideration for it, the reason I gave the Property away
is:  .

6. Do you have an option to repurchase the Property? __________.  If so, please attach a copy of the agreement or
documentation that gives you the right to repurchase.

7. This Affidavit is made for the protection and benefit of the grantee, the grantee's successors and assigns, and for
all other parties hereafter dealing with or who may acquire an interest in the Property, and for the purpose of
inducing _____________________________________________ ("Title Company") to insure title to the Property. I
know that Title Company will rely on this Affidavit and would not insure title without this Affidavit.

Dated:  

Subscribed and sworn to (or affirmed) before me on this
_______ day of ____________________, _______, by
___________________________________________,
proved to me on the basis of satisfactory evidence to
be the person(s) who appeared before me.

Signature  (This area for notary stamp)
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310-1402202-35

BOE-502-A  (P1) REV. 12 (05-13)

PRELIMINARY CHANGE OF OWNERSHIP REPORT
To be completed by the transferee (buyer) prior to a transfer of subject
property, in accordance with section 480.3 of the Revenue and Taxation
Code.  A Preliminary Change of Ownership Report must be filed with
each conveyance in the County Recorder’s office for the county where
the property is located.

NAME AND MAILING ADDRESS OF BUYER/TRANSFEREE
(Make necessary corrections to the printed name and mailing address)

Global Investment & Development, LLC
Apn 473-160-004
Moreno Valley, CA 92555

ASSESSOR'S PARCEL NUMBER

, 473-160-004-5
SELLER/TRANSFEROR

Ironwood 8 Prop
BUYER'S DAYTIME TELEPHONE NUMBER

(          )

BUYER'S EMAIL ADDRESS

STREET ADDRESS OR PHYSICAL LOCATION OF REAL PROPERTY
Apn 473-160-004, Moreno Valley, CA 92555
MAIL PROPERTY TAX INFORMATION TO (NAME)
Global Investment & Development, LLC
ADDRESS
Apn 473-160-004

CITY
Moreno Valley

STATE
CA

ZIP CODE
92555

¨ YES ¨ NO This property is intended as my principal residence.  If YES, please indicate the date of occupancy
or intended occupancy.

MO DAY YEAR

PART 1.  TRANSFER INFORMATION Please complete all statements.

This section contains possible exclusions from reassessment for certain types of transfers.
YES NO
¨ ¨ A. This transfer is solely between spouses (addition or removal of a spouse, death of a spouse, divorce settlement, etc.).
¨ ¨ B. This transfer is solely between domestic partners currently registered with the California Secretary of State (addition or removal of a

partner, death of a partner, termination settlement, etc.).
¨ ¨ *C. This is a transfer: ¨ between parent(s) and child(ren) ¨ from grandparent(s) to grandchild(ren).
¨ ¨ *D. This transfer is the result of a cotenant’s death.  Date of death 
¨ ¨ *E. This transaction is to replace a principal residence by a person 55 years of age or older.

Within the same county? ¨ YES ¨ NO
¨ ¨ *F. This transaction is to replace a principal residence by a person who is severely disabled as defined by Revenue and Taxation Code

section 69.5.  Within the same county? ¨ YES ¨ NO
¨ ¨ G. This transaction is only a correction of the name(s) of the person(s) holding title to the property (e.g., a name change upon marriage).

If YES, please explain:
¨ ¨ H. The recorded document creates, terminates, or reconveys a lender's interest in the property.
¨ ¨ I. This transaction is recorded only as a requirement for financing purposes or to create, terminate, or reconvey a security interest

(e.g., cosigner). If YES, please explain:
¨ ¨ J. The recorded document substitutes a trustee of a trust, mortgage, or other similar document.

K. This is a transfer of property:
¨ ¨ 1. to/from a revocable trust that may be revoked by the transferor and is for the benefit of

¨ the transferor, and/or ¨ the transferor's spouse ¨ registered domestic partner.
¨ ¨ 2. to/from a trust that may be revoked by the creator/grantor/trustor who is also a joint tenant, and which names the other joint

tenant(s) as beneficiaries when the creator/grantor/trustor dies.
¨ ¨ 3. to/from an irrevocable trust for the benefit of the

¨ creator/grantor/trustor and/or ¨ grantor's/trustor's spouse ¨ grantor's/trustor's registered domestic partner.
¨ ¨ L. This property is subject to a lease with a remaining lease term of 35 years or more including written options.
¨ ¨ M. This is a transfer between parties in which proportional interests of the transferor(s) and transferee(s) in each and every parcel

being transferred remain exactly the same after the transfer.
¨ ¨ N. This is a transfer subject to subsidized low-income housing requirements with governmentally imposed restrictions.
¨ ¨ *O. This transfer is to the first purchaser of a new building containing an active solar energy system.

* Please refer to the instructions for Part 1.

Please provide any other information that will help the Assessor understand the nature of the transfer.

THIS DOCUMENT IS NOT SUBJECT TO PUBLIC INSPECTION
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310-1402202-35

BOE-502-A  (P2) REV. 12 (05-13)

PART 2.  OTHER TRANSFER INFORMATION Check and complete as applicable.

A. Date of transfer, if other than recording date:  ______________________________

B. Type of transfer:
¨ Purchase ¨ Foreclosure ¨ Gift ¨ Trade or exchange ¨ Merger, stock, or partnership acquisition (Form BOE-100-B)
¨ Contract of sale.  Date of contract: ¨ Inheritance.  Date of death: 
¨ Sale/leaseback ¨ Creation of a lease ¨ Assignment of a lease ¨ Termination of a lease.  Date lease began: 

Original term in years (including written options): Remaining term in years (including written options): 

¨ Other.  Please explain: 

C. Only a partial interest in the property was transferred.   ¨ YES    ¨ NO If YES, indicate the percentage transferred: %

PART 3.  PURCHASE PRICE AND TERMS OF SALE Check and complete as applicable.

A. Total purchase price. $

B. Cash down payment or value of trade or exchange excluding closing costs Amount $
C. First deed of trust @__________% interest for __________ years.  Monthly payment $ Amount $
¨ FHA (____Discount Points) ¨ Cal-Vet ¨ VA (____Discount Points) ¨ Fixed rate ¨ Variable rate 
¨ Bank/Savings & Loan/Credit Union ¨ Loan carried by seller
¨ Balloon payment $ Due date: 

D. Second deed of trust @__________% interest for __________ years.  Monthly payment $ Amount $
¨ Fixed rate ¨ Variable rate ¨ Bank/Savings & Loan/Credit Union  ¨ Loan carried by seller 
¨ Balloon payment $ Due date: 

E. W as an Improvement Bond or other public financing assumed by the buyer?  ¨ YES  ¨ NO Outstanding balance $

F. Amount, if any, of real estate commission fees paid by the buyer which are not included in the purchase price $

G. The property was purchased:  ¨ Through real estate broker.  Broker name: Phone number: (       ) 
¨ Direct from seller     ¨ From a family member-Relationship 
¨ Other. Please explain: 

H. Please explain any special terms, seller concessions, broker/agent fees waived, financing, and any other information (e.g., buyer assumed the
existing loan balance) that would assist the Assessor in the valuation of your property.

PART 4.  PROPERTY INFORMATION Check and complete as applicable.

A. Type of property transferred
¨ Single-family residence ¨ Co-op/Own-your-own ¨ Manufactured home
¨ Multiple-family residence.  Number of units: _____ ¨ Condominium ¨ Unimproved lot
¨ Other.  Description:  (i.e., timber, mineral, water rights, etc.) ¨ Timeshare ¨ Commercial/Industrial

B. ¨ YES  ¨ NO Personal/business property, or incentives, provided by seller to buyer are included in the purchase price.  Examples of personal
property are furniture, farm equipment, machinery, etc. Examples of incentives are club memberships, etc. Attach list if available.

If YES, enter the value of the personal/business property: $ Incentives $

C. ¨ YES  ¨ NO A manufactured home is included in the purchase price.
If YES, enter the value attributed to the manufactured home: $
¨ YES  ¨ NO The manufactured home is subject to local property tax.  If NO, enter decal number:  

D. ¨ YES  ¨ NO The property produces rental or other income.
If YES, the income is from:  ¨ Lease/rent    ¨ Contract    ¨ Mineral rights    ¨ Other:  

E. The condition of the property at the time of sale was:  ¨ Good     ¨ Average     ¨ Fair     ¨ Poor
Please describe: 

CERTIFICATION

I certify (or declare) that the foregoing and all information hereon, including any accompanying statements or documents, is true and correct to the best
of my knowledge and belief.

SIGNATURE OF BUYER/TRANSFEREE OR CORPORATE OFFICER DATE TELEPHONE

(          )

NAME OF BUYER/TRANSFEREE/LEGAL REPRESENTATIVE/CORPORATE OFFICER (PLEASE PRINT) TITLE E-MAIL ADDRESS

The Assessor's office may contact you for additional information regarding this transaction.
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310-1402202-35

LARRY W. WARD
COUNTY OF RIVERSIDE

ASSESSOR-COUNTY CLERK-RECORDER

DOCUMENTARY TRANSFER TAX AFFIDAVIT

Recorder
P.O. Box 751
Riverside, CA 92502-0751
(951) 486-7000

Website: www.riversideacr.com

WARNING
ANY PERSON WHO MAKES ANY MATERIAL MISREPRESENTATION OF FACT FOR THE PURPOSE OF AVOIDING ALL OR ANY
PART OF THE DOCUMENTARY TRANSFER TAX IS GUILTY OF A MISDEMEANOR UNDER SECTION 5 OF ORDINANCE 516 OF THE
COUNTY OF RIVERSIDE AND IS SUBJECT TO PROSECUTION FOR SUCH OFFENSE.

ASSESSOR’S PARCEL NO. _____--_____--_____  I declare that the documentary transfer tax for this
Property Address: ___________________________ transaction is: $_______________.

If this transaction is exempt from Documentary Transfer Tax, the reason must be identified below.

I CLAIM THAT THIS TRANSACTION IS EXEMPT FROM DOCUMENTARY TRANSFER TAX BECAUSE: (The Sections listed
below are taken from the Revenue and Taxation Code.  Please check one or explain in “Other”.)

1. ___ Section 11911. The document is a lease for a term of less than thirty-five (35) years (including options).

2.  ___ Section 11911. The easement is not perpetual, permanent, or for life.
3.  ___ Section 11921. The instrument was given to secure a debt.
4.  ___ Section 11922. The conveyance is to a governmental entity or political subdivision.
5.  ___ Section 11925. The transfer is between individuals and a legal entity, or between legal entities, and does not change the

proportional interests held.
6.  ___ Section 11926. The instrument is from a trustor to a beneficiary, in lieu of foreclosure, and no additional consideration was

paid.
7.  ___ Section 11926. The grantee is the foreclosing beneficiary and the consideration paid by the foreclosing beneficiary does not

exceed the unpaid debt.
8.  ___ Section 11927. The conveyance relates to a dissolution of marriage or legal separation.
9.  ___ Section 11930. The conveyance is an inter vivos gift* or a transfer by death.

*Please be aware that information stated on this document may be given to and used by governmental agencies,
including the Internal Reveue Service. Also, certain gifts in excess of the annual Federal gift tax exemption may trigger
a Federal Gift Tax.  In such cases, the Transferor (donor/grantor) may be required to file Form 709 (Federal Gift Tax
Return) with the Internal Revenue Service.

10. ___ Section 11930. The conveyance is to the grantor’s revocable living trust.
11. ___ Other) Include explanation and authority)  

 
 

I DECLARE UNDER PENALTY OF PERJURY THAT THE FOREGOING IS TRUE AND CORRECT.

Executed this ____ day of  , 20___  at  
City  State

 
Signature of Affiant Printed Name of Affiant

 
Name of Firm (if applicable) Address of Affiant

  
Telephone Number of Affiant (including area code)

This form is subject to the California Public Records Act (Government Code 6250 et. seq.)

For Recorder’s Use:

Affix PCOR Label Here

ACR 521P-AS4EX0 (Rev. 11/2010) Available in Alternative Formats
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Phase I ESA – Western Riverside County RCA                                                                            October 15, 2014 
NW Ironwood Ave., and Oliver St. Moreno Valley, CA 92555                              EEI Project No. GLO-71982.1 
 
 

 

APPENDIX C 
HISTORICAL AERIAL PHOTOGRAPHS/TOPOGRAPHIC MAPS/ 

SANBORN MAP REPORT 
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The EDR Aerial Photo Decade Package

NW IRONWOOD AVE and OLIVER ST

NW IRONWOOD AVE and OLIVER ST

Moreno Valley, CA 92555

Inquiry Number: 4092958.9

October 06, 2014
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EDR Aerial Photo Decade Package

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc.
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not to be construed as legal advice.

Copyright 2014 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks
used herein are the property of their respective owners.
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Date EDR Searched Historical Sources:
Aerial Photography	October 06, 2014

Target Property:
NW IRONWOOD AVE and OLIVER ST

Moreno Valley, CA 92555

Year Scale Details Source

1938 Aerial Photograph. Scale: 1"=500' Flight Year: 1938 USGS

1953 Aerial Photograph. Scale: 1"=500' Flight Year: 1953 Pacific Air

1966 Aerial Photograph. Scale: 1"=500' Flight Year: 1966 USGS

1975 Aerial Photograph. Scale: 1"=500' Flight Year: 1975 USGS

1985 Aerial Photograph. Scale: 1"=500' Flight Year: 1985 USGS

1989 Aerial Photograph. Scale: 1"=500' Flight Year: 1989 USGS

1994 Aerial Photograph. Scale: 1"=500' Flight Year: 1994 USGS

2002 Aerial Photograph. Scale: 1"=500' /DOQQ - acquisition dates: 2002 USGS/DOQQ

2005 Aerial Photograph. Scale: 1"=500' Flight Year: 2005 USDA/NAIP

2006 Aerial Photograph. Scale: 1"=500' Flight Year: 2006 USDA/NAIP

2009 Aerial Photograph. Scale: 1"=500' Flight Year: 2009 USDA/NAIP

2010 Aerial Photograph. Scale: 1"=500' Flight Year: 2010 USDA/NAIP

2012 Aerial Photograph. Scale: 1"=500' Flight Year: 2012 USDA/NAIP

4092958.9
2
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INQUIRY #:

YEAR:

4092958.9

1938

 = 500'
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INQUIRY #:

YEAR:

4092958.9

1953

 = 500'
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INQUIRY #:

YEAR:

4092958.9

1966

 = 500'
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EDR Historical Topographic Map Report

NW IRONWOOD AVE and OLIVER ST

NW IRONWOOD AVE and OLIVER ST

Moreno Valley, CA 92555

Inquiry Number: 4092958.4

October 01, 2014
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EDR Historical Topographic Map Report

Environmental Data Resources, Inc.s (EDR) Historical Topographic Map Report is designed to assist professionals in
evaluating potential liability on a target property resulting from past activities. EDRs Historical Topographic Map Report
includes a search of a collection of public and private color historical topographic maps, dating back to the early 1900s.

Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc.
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not to be construed as legal advice.

Copyright 2014 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks
used herein are the property of their respective owners.
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Historical Topographic Map

→

N
TARGET QUADTARGET QUAD
NAME: ELSINORE
MAP YEAR: 1901

SERIES: 30
SCALE: 1:125000

SITE NAME: NW IRONWOOD AVE and OLIVER
ST ADDRESS: NW IRONWOOD AVE and OLIVER
STMoreno Valley, CA 92555

LAT/LONG: 33.9483 / -117.187

CLIENT: EEI, Inc.
CONTACT: Polly Ivers
INQUIRY#: 4092958.4
RESEARCH DATE: 10/01/2014
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Historical Topographic Map

→

N
TARGET QUADTARGET QUAD
NAME: SOUTHERN CA SHEET 1
MAP YEAR: 1901

SERIES: 60
SCALE: 1:250000

SITE NAME: NW IRONWOOD AVE and OLIVER
ST ADDRESS: NW IRONWOOD AVE and OLIVER
STMoreno Valley, CA 92555

LAT/LONG: 33.9483 / -117.187

CLIENT: EEI, Inc.
CONTACT: Polly Ivers
INQUIRY#: 4092958.4
RESEARCH DATE: 10/01/2014
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Historical Topographic Map

→

N
TARGET QUADTARGET QUAD
NAME: PERRIS
MAP YEAR: 1943

SERIES: 15
SCALE: 1:62500

SITE NAME: NW IRONWOOD AVE and OLIVER
ST ADDRESS: NW IRONWOOD AVE and OLIVER
STMoreno Valley, CA 92555

LAT/LONG: 33.9483 / -117.187

CLIENT: EEI, Inc.
CONTACT: Polly Ivers
INQUIRY#: 4092958.4
RESEARCH DATE: 10/01/2014
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Historical Topographic Map

→

N
TARGET QUADTARGET QUAD
NAME: SUNNYMEAD
MAP YEAR: 1953

SERIES: 7.5
SCALE: 1:24000

SITE NAME: NW IRONWOOD AVE and OLIVER
ST ADDRESS: NW IRONWOOD AVE and OLIVER
STMoreno Valley, CA 92555

LAT/LONG: 33.9483 / -117.187

CLIENT: EEI, Inc.
CONTACT: Polly Ivers
INQUIRY#: 4092958.4
RESEARCH DATE: 10/01/2014
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Historical Topographic Map

→

N
TARGET QUADTARGET QUAD
NAME: SUNNYMEAD
MAP YEAR: 1967

SERIES: 7.5
SCALE: 1:24000

SITE NAME: NW IRONWOOD AVE and OLIVER
ST ADDRESS: NW IRONWOOD AVE and OLIVER
STMoreno Valley, CA 92555

LAT/LONG: 33.9483 / -117.187

CLIENT: EEI, Inc.
CONTACT: Polly Ivers
INQUIRY#: 4092958.4
RESEARCH DATE: 10/01/2014
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Historical Topographic Map

→

N
TARGET QUADTARGET QUAD
NAME: SUNNYMEAD
MAP YEAR: 1973
PHOTOINSPECTED FROM : 1967
SERIES: 7.5
SCALE: 1:24000

SITE NAME: NW IRONWOOD AVE and OLIVER
ST ADDRESS: NW IRONWOOD AVE and OLIVER
STMoreno Valley, CA 92555

LAT/LONG: 33.9483 / -117.187

CLIENT: EEI, Inc.
CONTACT: Polly Ivers
INQUIRY#: 4092958.4
RESEARCH DATE: 10/01/2014
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Historical Topographic Map

→

N
TARGET QUADTARGET QUAD
NAME: SUNNYMEAD
MAP YEAR: 1980
PHOTOREVISED FROM :1967
SERIES: 7.5
SCALE: 1:24000

SITE NAME: NW IRONWOOD AVE and OLIVER
ST ADDRESS: NW IRONWOOD AVE and OLIVER
STMoreno Valley, CA 92555

LAT/LONG: 33.9483 / -117.187

CLIENT: EEI, Inc.
CONTACT: Polly Ivers
INQUIRY#: 4092958.4
RESEARCH DATE: 10/01/2014
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Certified Sanborn® Map Report

NW IRONWOOD AVE and OLIVER ST

NW IRONWOOD AVE and OLIVER ST

Moreno Valley, CA 92555

Inquiry Number: 4092958.3

October 01, 2014
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Certified Sanborn® Map Report 10/01/14

Site Name:
NW IRONWOOD AVE and
NW IRONWOOD AVE and
Moreno Valley, CA 92555

Client Name:
EEI, Inc.
2195 Faraday Ave, Suite K
CARLSBAD, CA 92008

Contact: Polly IversEDR Inquiry # 4092958.3

The Sanborn Library has been searched by EDR and maps covering the target property location as provided by EEI,
Inc. were identified for the years listed below. The Sanborn Library is the largest, most complete collection of fire
insurance maps. The collection includes maps from Sanborn, Bromley, Perris & Browne, Hopkins, Barlow, and others.
Only Environmental Data Resources Inc. (EDR) is authorized to grant rights for commercial reproduction of maps by the
Sanborn Library LLC, the copyright holder for the collection.  Results can be authenticated by visiting
www.edrnet.com/sanborn.

The Sanborn Library is continually enhanced with newly identified map archives. This report accesses all maps in the
collection as of the day this report was generated.

Certified Sanborn Results:

Site Name: NW IRONWOOD AVE and OLIVER ST
Address: NW IRONWOOD AVE and OLIVER ST
City, State, Zip: Moreno Valley, CA 92555
Cross Street:
P.O. # GLO-71982.1
Project: GLO-71982.1
Certification # 4F27-4246-B3EC

Library of Congress

University Publications of America

EDR Private Collection

The Sanborn Library LLC Since 1866™

The Sanborn Library includes more than 1.2 million
fire insurance maps from Sanborn, Bromley, Perris &
Browne, Hopkins, Barlow and others which track
historical property usage in approximately 12,000
American cities and towns.  Collections searched:

Sanborn® Library search results
Certification # 4F27-4246-B3EC

UNMAPPED PROPERTY
This report certifies that the complete holdings of the Sanborn
Library, LLC collection have been searched based on client
supplied target property information, and fire insurance maps
covering the target property were not found.

Limited Permission To Make Copies
EEI, Inc. (the client) is permitted to make up to FIVE photocopies of this Sanborn Map transmittal and each fire insurance map accompanying this
report solely for the limited use of its customer. No one other than the client is authorized to make copies. Upon request made directly to an EDR
Account Executive, the client may be permitted to make a limited number of additional photocopies. This permission is conditioned upon
compliance by the client, its customer and their agents with EDR's copyright policy; a copy of which is available upon request.

Disclaimer - Copyright and Trademark notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot be
concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR
IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE
MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL
RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF
ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL,
INCIDENTAL CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings, environmental risk
levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing
any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site Assessment performed by an
environmental professional can provide information regarding the environmental risk for any property. Additionally, the information provided in this Report is not to be
construed as legal advice.

Copyright 2014 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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Phase I ESA – Western Riverside County RCA                                                                            October 15, 2014 
NW Ironwood Ave., and Oliver St. Moreno Valley, CA 92555                              EEI Project No. GLO-71982.1 
 
 

 

APPENDIX D 
ENVIRONMENTAL RECORDS SEARCH
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FORM-NULL-PVC

 tropeR paM suidaR yrammuS RDE

6 Armstrong Road, 4th floor
Shelton, CT 06484
Toll Free: 800.352.0050
www.edrnet.com

NW IRONWOOD AVE and OLIVER ST
NW IRONWOOD AVE and OLIVER ST
Moreno Valley, CA  92555

Inquiry Number: 4092958.2s
October 01, 2014
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Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL
DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any
property. Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2014 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other
trademarks used herein are the property of their respective owners.
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EXECUTIVE SUMMARY

TC4092958.2s  EXECUTIVE SUMMARY 1

A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

NW IRONWOOD AVE AND OLIVER ST
MORENO VALLEY, CA 92555

COORDINATES

33.9483000 - 33˚ 56’ 53.88’’Latitude (North): 
117.1870000 - 117˚ 11’ 13.20’’Longitude (West): 
Zone 11Universal Tranverse Mercator: 
482720.1UTM X (Meters): 
3756245.0UTM Y (Meters): 
1865 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

TP Target Property:
USGS 7.5 min quad indexSource:

AERIAL PHOTOGRAPHY IN THIS REPORT

20120519Portions of Photo from:
USDASource:
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4092958.2s   Page  2

A2 BADLANDS SANITARY LA 31125 IRONWOOD AVENU SWF/LF, NPDES, LDS, ENF, Financial Assurance Higher 1807, West

A1 RIV CO., WASTE MGMT, 31125 IRONWOOD AVE EMI, WMUDS/SWAT, WDS Higher 1807, West

MAPPED SITES SUMMARY

Target Property Address:
NW IRONWOOD AVE AND OLIVER ST
MORENO VALLEY, CA  92555

Click on Map ID to see full detail.

MAP RELATIVE DIST (ft.)
ID DATABASE ACRONYMS ELEVATION DIRECTIONSITE NAME ADDRESS

1.ai
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EXECUTIVE SUMMARY

TC4092958.2s  EXECUTIVE SUMMARY 3

TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.

STANDARD ENVIRONMENTAL RECORDS

State and tribal landfill and/or solid waste disposal site lists

SWF/LF: A review of the SWF/LF list, as provided by EDR, and dated 05/19/2014 has revealed that there
is 1 SWF/LF site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     BADLANDS SANITARY LA   31125 IRONWOOD AVENU W 1/4 - 1/2 (0.342 mi.) A2 8

ADDITIONAL ENVIRONMENTAL RECORDS

Local Lists of Landfill / Solid Waste Disposal Sites

WMUDS/SWAT: A review of the WMUDS/SWAT list, as provided by EDR, and dated 04/01/2000 has revealed
that there is 1 WMUDS/SWAT site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     RIV CO., WASTE MGMT,   31125 IRONWOOD AVE W 1/4 - 1/2 (0.342 mi.) A1 8
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ORPHAN SUMMARY

City EDR ID Site Name Site Address Zip Database(s)

Count: 13 records.

CITY OF REDLANDS    1015730681 REDLANDS SMUDGE POT TANKS SITE 100 FEET WEST OF REDLANDS BLVD 92373 CERCLIS
MORENO VALLEY       S103442684 LANDFILLSAN TIMOTEO BADLANDS 31125 IRONWOOD AVE 0    WMUDS/SWAT, WDS
MORENO VALLEY       S116498059 SINCLAIR ST AND ALESSANDRO BLVD SINCLAIR STREET AND ALESSANDRO 92555 NPDES
NILAND              1002850076 CHOCOLATE MOUNTAIN AERIAL GUNNERY 3 MILES EAST OF THE TOWN OF NI 92557 CERC-NFRAP
REDLANDS            1003877956 CHURCH ST. LANDFILL CHURCH ST. (AT THE SANTA ANA R 92373 CERC-NFRAP
REDLANDS            S106927976 JORCO CHEMICAL COMPANY 32185 E HIGHWAY 10 92373 SWEEPS UST
REDLANDS            1003877955 UNIVERSAL RUNDEL OPAL AVE-300 FT. N OF SAN BERN 92373 CERC-NFRAP
REDLANDS            S110168937 AT&T MOBILITY-LEGACY/ORANGE #50916 31107 OUTER HWY S 92373 San Bern. Co. Permit
REDLANDS            1003878710 CITY OF REDLANDS WELL FIELD PENNSYLVANIA AVE 92373 CERC-NFRAP
REDLANDS            1003879085 REDLANDS FARMING CO SAN BERNARDINO AVE E OF TEXAS 92373 CERC-NFRAP
REDLANDS            S105025717 SO CAL GAS/REDLANDS (STAT STATE ST AT REDLANDS BLVD 92373 HIST CORTESE
REDLANDS            1010726831 SO CAL GAS/REDLANDS I (STATE ST.) STATE STREET AT REDLANDS BL. 92373 FINDS
UNINCORPORATED COUN 1015740065 FINAL DESTINATION TRANSPORTATION S HWY 60 E OF GILMAN SPRING RD 92555 RCRA NonGen / NLR

TC4092958.2s   Page 57
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Attachment: Phase I Environmental Site Assessment  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)

http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae829NA1lhL2uHd6ZQw8nNp4wLJ1EgY7iSa9UeK2gwb1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae8T9NA2lhL1uHd4ZQw5nNp5wLJ3EgY7iSa9UeK5gwb1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae8T9NA2lhL2uHd7ZQw5nNpAwLJ9EgY1iSa6UeKAgwb1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae829NA1lhL1uHd3ZQw9nNp6wLJ1EgY1iSa8UeK7gwb1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae829NA1lhL1uHd4ZQw9nNp8wLJ8EgYAiSa6UeK7gwb1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae8T9NA2lhL1uHd7ZQwAnNp3wLJ8EgYAiSa8UeK7gwb1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae829NA1lhL1uHd4ZQw9nNp8wLJ8EgYAiSa6UeK6gwb1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae8T9NA2lhL2uHd1ZQw2nNp7wLJ9EgYAiSa4UeK8gwb1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae829NA1lhL1uHd4ZQw9nNp8wLJ9EgY8iSa2UeK1gwb1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae829NA1lhL1uHd4ZQw9nNp8wLJAEgY1iSa9UeK6gwb1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae8T9NA2lhL1uHd6ZQw1nNp3wLJ6EgY8iSa2UeK8gwb1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae829NA1lhL2uHd1ZQw8nNp3wLJ7EgY9iSa4UeK2gwb1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2O2kOe1Nkh8HeQ4NNL1ghS3eHw1XQU8eNb7QLL1.g32zOI1ekd71eO26Ns1lhb1zHs2VQE2jNL5uLD2AOW2Ek21Ne154NX1fhqAZHa3KQpAeNp6uLs9bgZ0PS333eZtDw.2cOi2gkM1ae829NA1lhL2uHd6ZQw8nNp5wLJ1EgY1iSa7UeK6gwb1
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MAP FINDINGS SUMMARY

Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

    0  NR     0      0      0    0 1.000NPL
    0  NR     0      0      0    0 1.000Proposed NPL
    0  NR   NR    NR    NR  NR   TPNPL LIENS

Federal Delisted NPL site list

    0  NR     0      0      0    0 1.000Delisted NPL

Federal CERCLIS list

    0  NR   NR      0      0    0 0.500CERCLIS
    0  NR   NR      0      0    0 0.500FEDERAL FACILITY

Federal CERCLIS NFRAP site List

    0  NR   NR      0      0    0 0.500CERC-NFRAP

Federal RCRA CORRACTS facilities list

    0  NR     0      0      0    0 1.000CORRACTS

Federal RCRA non-CORRACTS TSD facilities list

    0  NR   NR      0      0    0 0.500RCRA-TSDF

Federal RCRA generators list

    0  NR   NR    NR      0    0 0.250RCRA-LQG
    0  NR   NR    NR      0    0 0.250RCRA-SQG
    0  NR   NR    NR      0    0 0.250RCRA-CESQG

Federal institutional controls /
engineering controls registries

    0  NR   NR      0      0    0 0.500US ENG CONTROLS
    0  NR   NR      0      0    0 0.500US INST CONTROL
    0  NR   NR      0      0    0 0.500LUCIS

Federal ERNS list

    0  NR   NR    NR    NR  NR   TPERNS

State- and tribal - equivalent NPL

    0  NR     0      0      0    0 1.000RESPONSE

State- and tribal - equivalent CERCLIS

    0  NR     0      0      0    0 1.000ENVIROSTOR

State and tribal landfill and/or
solid waste disposal site lists

    1  NR   NR      1      0    0 0.500SWF/LF

State and tribal leaking storage tank lists

    0  NR   NR      0      0    0 0.500LUST

TC4092958.2s   Page 4
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MAP FINDINGS SUMMARY

Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR      0      0    0 0.500SLIC
    0  NR   NR      0      0    0 0.500INDIAN LUST

State and tribal registered storage tank lists

    0  NR   NR    NR      0    0 0.250UST
    0  NR   NR    NR      0    0 0.250AST
    0  NR   NR    NR      0    0 0.250INDIAN UST
    0  NR   NR    NR      0    0 0.250FEMA UST

State and tribal voluntary cleanup sites

    0  NR   NR      0      0    0 0.500VCP
    0  NR   NR      0      0    0 0.500INDIAN VCP

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

    0  NR   NR      0      0    0 0.500US BROWNFIELDS

Local Lists of Landfill / Solid
Waste Disposal Sites

    0  NR   NR      0      0    0 0.500ODI
    0  NR   NR      0      0    0 0.500DEBRIS REGION 9
    0  NR   NR      0      0    0 0.500SWRCY
    0  NR   NR    NR    NR  NR   TPHAULERS
    0  NR   NR      0      0    0 0.500INDIAN ODI
    1  NR   NR      1      0    0 0.500WMUDS/SWAT

Local Lists of Hazardous waste /
Contaminated Sites

    0  NR   NR    NR    NR  NR   TPUS CDL
    0  NR     0      0      0    0 1.000HIST Cal-Sites
    0  NR   NR    NR      0    0 0.250SCH
    0  NR     0      0      0    0 1.000Toxic Pits
    0  NR   NR    NR    NR  NR   TPCDL
    0  NR   NR    NR    NR  NR   TPUS HIST CDL

Local Lists of Registered Storage Tanks

    0  NR   NR    NR      0    0 0.250CA FID UST
    0  NR   NR    NR      0    0 0.250HIST UST
    0  NR   NR    NR      0    0 0.250SWEEPS UST

Local Land Records

    0  NR   NR    NR    NR  NR   TPLIENS 2
    0  NR   NR    NR    NR  NR   TPLIENS
    0  NR   NR      0      0    0 0.500DEED

Records of Emergency Release Reports

    0  NR   NR    NR    NR  NR   TPHMIRS
    0  NR   NR    NR    NR  NR   TPCHMIRS
    0  NR   NR    NR    NR  NR   TPLDS
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MAP FINDINGS SUMMARY

Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR    NR    NR  NR   TPMCS
    0  NR   NR    NR    NR  NR   TPSPILLS 90

Other Ascertainable Records

    0  NR   NR    NR      0    0 0.250RCRA NonGen / NLR
    0  NR   NR    NR    NR  NR   TPDOT OPS
    0  NR     0      0      0    0 1.000DOD
    0  NR     0      0      0    0 1.000FUDS
    0  NR     0      0      0    0 1.000CONSENT
    0  NR     0      0      0    0 1.000ROD
    0  NR   NR      0      0    0 0.500UMTRA
    0  NR   NR    NR      0    0 0.250US MINES
    0  NR   NR    NR    NR  NR   TPTRIS
    0  NR   NR    NR    NR  NR   TPTSCA
    0  NR   NR    NR    NR  NR   TPFTTS
    0  NR   NR    NR    NR  NR   TPHIST FTTS
    0  NR   NR    NR    NR  NR   TPSSTS
    0  NR   NR    NR    NR  NR   TPICIS
    0  NR   NR    NR    NR  NR   TPPADS
    0  NR   NR    NR    NR  NR   TPMLTS
    0  NR   NR    NR    NR  NR   TPRADINFO
    0  NR   NR    NR    NR  NR   TPFINDS
    0  NR   NR    NR    NR  NR   TPRAATS
    0  NR   NR    NR    NR  NR   TPRMP
    0  NR     0      0      0    0 1.000CA BOND EXP. PLAN
    0  NR   NR    NR    NR  NR   TPNPDES
    0  NR   NR    NR    NR  NR   TPUIC
    0  NR   NR      0      0    0 0.500Cortese
    0  NR   NR      0      0    0 0.500HIST CORTESE
    0  NR   NR    NR      0    0 0.250CUPA Listings
    0  NR     0      0      0    0 1.000Notify 65
    0  NR   NR    NR      0    0 0.250DRYCLEANERS
    0  NR   NR    NR      0    0 0.250WIP
    0  NR   NR    NR    NR  NR   TPENF
    0  NR   NR    NR    NR  NR   TPHAZNET
    0  NR   NR    NR    NR  NR   TPEMI
    0  NR     0      0      0    0 1.000INDIAN RESERV
    0  NR   NR      0      0    0 0.500SCRD DRYCLEANERS
    0  NR   NR    NR      0    0 0.2502020 COR ACTION
    0  NR   NR    NR    NR  NR   TPLEAD SMELTERS
    0  NR   NR    NR    NR  NR   TPUS AIRS
    0  NR   NR    NR    NR  NR   TPWDS
    0  NR   NR    NR    NR  NR   TPPRP
    0  NR   NR    NR    NR  NR   TPUS FIN ASSUR
    0  NR   NR      0      0    0 0.500COAL ASH EPA
    0  NR   NR    NR    NR  NR   TPPCB TRANSFORMER
    0  NR   NR    NR    NR  NR   TPFinancial Assurance
    0  NR   NR    NR      0    0 0.250MWMP
    0  NR   NR    NR    NR  NR   TPCOAL ASH DOE
    0  NR   NR    NR      0    0 0.250HWT
    0  NR     0      0      0    0 1.000HWP

TC4092958.2s   Page 6

1.ai

Packet Pg. 1748

A
tt

ac
h

m
en

t:
 P

h
as

e 
I E

n
vi

ro
n

m
en

ta
l S

it
e 

A
ss

es
sm

en
t 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



MAP FINDINGS SUMMARY

Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR    NR    NR  NR   TPEPA WATCH LIST
    0  NR   NR      0      0    0 0.500PROC

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

    0  NR     0      0      0    0 1.000EDR MGP
    0  NR   NR    NR      0    0 0.250EDR US Hist Auto Stat
    0  NR   NR    NR      0    0 0.250EDR US Hist Cleaners

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

    0  NR   NR    NR    NR  NR   TPRGA LF
    0  NR   NR    NR    NR  NR   TPRGA LUST

NOTES:

   TP = Target Property

   NR = Not Requested at this Search Distance

   Sites may be listed in more than one database

TC4092958.2s   Page 7

1.ai

Packet Pg. 1749

A
tt

ac
h

m
en

t:
 P

h
as

e 
I E

n
vi

ro
n

m
en

ta
l S

it
e 

A
ss

es
sm

en
t 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



TC4092958.2s  Page 8

A2 SWF/LFBADLANDS SANITARY LANDFILL S109286294
West NPDES31125 IRONWOOD AVENUE    N/A
1/4-1/2 LDSMORENO VALLEY, CA  92388

Relative:
Higher

Click here for full text details

0.342 mi. ENF
1807 ft. Financial Assurance

SWF/LF
    Facility ID: 33-AA-0006
    Operator Status: Active
    Operational Status: Active

NPDES
    Facility Status: Active

LDS
    Status: Open - Verification Monitoring

ENF
    Status: Active
    Facility Id: 236492

Financial Assurance
    SWIS No: 33-AA-0006

A1 EMIRIV CO., WASTE MGMT, BADLANDS LANDFILL S103442685
West WMUDS/SWAT31125 IRONWOOD AVE    N/A
1/4-1/2 WDSMORENO VALLEY, CA  92127

Relative:
Higher

Click here for full text details

0.342 mi.
1807 ft.

EMI
    Facility Id: 6979

WDS
    Facility Status: Active - Any facility with a continuous or seasonal discharge that is under Waste Discharge Requirements.
    Facility Id: 8 33I000634

MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation
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CA AST Aboveground Petroleum Storage Tank Facilities California Environmental Protection Agency 08/01/2009 09/10/2009 10/01/2009
CA CA BOND EXP. PLAN Bond Expenditure Plan Department of Health Services 01/01/1989 07/27/1994 08/02/1994
CA CA FID UST Facility Inventory Database California Environmental Protection Agency 10/31/1994 09/05/1995 09/29/1995
CA CDL Clandestine Drug Labs Department of Toxic Substances Control 06/30/2014 09/02/2014 09/24/2014
CA CHMIRS California Hazardous Material Incident Report System Office of Emergency Services 06/26/2014 07/28/2014 09/15/2014
CA CORTESE "Cortese" Hazardous Waste & Substances Sites List CAL EPA/Office of Emergency Information 06/30/2014 07/01/2014 07/28/2014
CA DEED Deed Restriction Listing DTSC and SWRCB 06/09/2014 06/11/2014 07/09/2014
CA DRYCLEANERS Cleaner Facilities Department of Toxic Substance Control 06/28/2014 07/03/2014 08/21/2014
CA EMI Emissions Inventory Data California Air Resources Board 12/31/2012 03/25/2014 04/28/2014
CA ENF Enforcement Action Listing State Water Resoruces Control Board 08/11/2014 08/12/2014 09/30/2014
CA ENVIROSTOR EnviroStor Database Department of Toxic Substances Control 08/05/2014 08/06/2014 09/26/2014
CA Financial Assurance 1 Financial Assurance Information Listing Department of Toxic Substances Control 07/31/2014 08/05/2014 09/26/2014
CA Financial Assurance 2 Financial Assurance Information Listing California Integrated Waste Management Board 05/19/2014 05/20/2014 05/22/2014
CA HAULERS Registered Waste Tire Haulers Listing Integrated Waste Management Board 02/18/2014 02/20/2014 03/27/2014
CA HAZNET Facility and Manifest Data California Environmental Protection Agency 12/31/2012 07/16/2013 08/26/2013
CA HIST CAL-SITES Calsites Database Department of Toxic Substance Control 08/08/2005 08/03/2006 08/24/2006
CA HIST CORTESE Hazardous Waste & Substance Site List Department of Toxic Substances Control 04/01/2001 01/22/2009 04/08/2009
CA HIST UST Hazardous Substance Storage Container Database State Water Resources Control Board 10/15/1990 01/25/1991 02/12/1991
CA HWP EnviroStor Permitted Facilities Listing Department of Toxic Substances Control 05/27/2014 05/28/2014 07/07/2014
CA HWT Registered Hazardous Waste Transporter Database Department of Toxic Substances Control 07/14/2014 07/15/2014 07/28/2014
CA LDS Land Disposal Sites Listing State Water Qualilty Control Board 07/30/2014 07/31/2014 08/22/2014
CA LIENS Environmental Liens Listing Department of Toxic Substances Control 05/05/2014 05/06/2014 05/19/2014
CA LUST Geotracker’s Leaking Underground Fuel Tank Report State Water Resources Control Board 07/30/2014 07/31/2014 08/22/2014
CA LUST REG 1 Active Toxic Site Investigation California Regional Water Quality Control Boa 02/01/2001 02/28/2001 03/29/2001
CA LUST REG 2 Fuel Leak List California Regional Water Quality Control Boa 09/30/2004 10/20/2004 11/19/2004
CA LUST REG 3 Leaking Underground Storage Tank Database California Regional Water Quality Control Boa 05/19/2003 05/19/2003 06/02/2003
CA LUST REG 4 Underground Storage Tank Leak List California Regional Water Quality Control Boa 09/07/2004 09/07/2004 10/12/2004
CA LUST REG 5 Leaking Underground Storage Tank Database California Regional Water Quality Control Boa 07/01/2008 07/22/2008 07/31/2008
CA LUST REG 6L Leaking Underground Storage Tank Case Listing California Regional Water Quality Control Boa 09/09/2003 09/10/2003 10/07/2003
CA LUST REG 6V Leaking Underground Storage Tank Case Listing California Regional Water Quality Control Boa 06/07/2005 06/07/2005 06/29/2005
CA LUST REG 7 Leaking Underground Storage Tank Case Listing California Regional Water Quality Control Boa 02/26/2004 02/26/2004 03/24/2004
CA LUST REG 8 Leaking Underground Storage Tanks California Regional Water Quality Control Boa 02/14/2005 02/15/2005 03/28/2005
CA LUST REG 9 Leaking Underground Storage Tank Report California Regional Water Quality Control Boa 03/01/2001 04/23/2001 05/21/2001
CA MCS Military Cleanup Sites Listing State Water Resources Control Board 07/30/2014 07/31/2014 08/25/2014
CA MWMP Medical Waste Management Program Listing Department of Public Health 05/23/2014 06/13/2014 07/09/2014
CA NOTIFY 65 Proposition 65 Records State Water Resources Control Board 10/21/1993 11/01/1993 11/19/1993
CA NPDES NPDES Permits Listing State Water Resources Control Board 05/19/2014 05/20/2014 05/28/2014
CA PROC Certified Processors Database Department of Conservation 06/16/2014 06/17/2014 07/10/2014
CA RESPONSE State Response Sites Department of Toxic Substances Control 08/05/2014 08/06/2014 09/26/2014
CA RGA LF Recovered Government Archive Solid Waste Facilities List Department of Resources Recycling and Recover 07/01/2013 01/13/2014
CA RGA LUST Recovered Government Archive Leaking Underground Storage Tan State Water Resources Control Board 07/01/2013 12/30/2013
CA SCH School Property Evaluation Program Department of Toxic Substances Control 08/05/2014 08/06/2014 09/26/2014
CA SLIC Statewide SLIC Cases State Water Resources Control Board 07/30/2014 07/31/2014 08/25/2014
CA SLIC REG 1 Active Toxic Site Investigations California Regional Water Quality Control Boa 04/03/2003 04/07/2003 04/25/2003
CA SLIC REG 2 Spills, Leaks, Investigation & Cleanup Cost Recovery Listing Regional Water Quality Control Board San Fran 09/30/2004 10/20/2004 11/19/2004
CA SLIC REG 3 Spills, Leaks, Investigation & Cleanup Cost Recovery Listing California Regional Water Quality Control Boa 05/18/2006 05/18/2006 06/15/2006
CA SLIC REG 4 Spills, Leaks, Investigation & Cleanup Cost Recovery Listing Region Water Quality Control Board Los Angele 11/17/2004 11/18/2004 01/04/2005
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CA SLIC REG 5 Spills, Leaks, Investigation & Cleanup Cost Recovery Listing Regional Water Quality Control Board Central 04/01/2005 04/05/2005 04/21/2005
CA SLIC REG 6L SLIC Sites California Regional Water Quality Control Boa 09/07/2004 09/07/2004 10/12/2004
CA SLIC REG 6V Spills, Leaks, Investigation & Cleanup Cost Recovery Listing Regional Water Quality Control Board, Victorv 05/24/2005 05/25/2005 06/16/2005
CA SLIC REG 7 SLIC List California Regional Quality Control Board, Co 11/24/2004 11/29/2004 01/04/2005
CA SLIC REG 8 Spills, Leaks, Investigation & Cleanup Cost Recovery Listing California Region Water Quality Control Board 04/03/2008 04/03/2008 04/14/2008
CA SLIC REG 9 Spills, Leaks, Investigation & Cleanup Cost Recovery Listing California Regional Water Quality Control Boa 09/10/2007 09/11/2007 09/28/2007
CA SPILLS 90 SPILLS90 data from FirstSearch FirstSearch 06/06/2012 01/03/2013 02/22/2013
CA SWEEPS UST SWEEPS UST Listing State Water Resources Control Board 06/01/1994 07/07/2005 08/11/2005
CA SWF/LF (SWIS) Solid Waste Information System Department of Resources Recycling and Recover 05/19/2014 05/20/2014 05/22/2014
CA SWRCY Recycler Database Department of Conservation 06/16/2014 06/17/2014 07/11/2014
CA TOXIC PITS Toxic Pits Cleanup Act Sites State Water Resources Control Board 07/01/1995 08/30/1995 09/26/1995
CA UIC UIC Listing Deaprtment of Conservation 01/15/2014 03/18/2014 04/24/2014
CA UST Active UST Facilities SWRCB 07/30/2014 07/31/2014 08/20/2014
CA UST MENDOCINO Mendocino County UST Database Department of Public Health 09/23/2009 09/23/2009 10/01/2009
CA VCP Voluntary Cleanup Program Properties Department of Toxic Substances Control 08/05/2014 08/06/2014 09/26/2014
CA WDS Waste Discharge System State Water Resources Control Board 06/19/2007 06/20/2007 06/29/2007
CA WIP Well Investigation Program Case List Los Angeles Water Quality Control Board 07/03/2009 07/21/2009 08/03/2009
CA WMUDS/SWAT Waste Management Unit Database State Water Resources Control Board 04/01/2000 04/10/2000 05/10/2000
US 2020 COR ACTION 2020 Corrective Action Program List Environmental Protection Agency 11/11/2011 05/18/2012 05/25/2012
US BRS Biennial Reporting System EPA/NTIS 12/31/2011 02/26/2013 04/19/2013
US CERCLIS Comprehensive Environmental Response, Compensation, and Liab EPA 10/25/2013 11/11/2013 02/13/2014
US CERCLIS-NFRAP CERCLIS No Further Remedial Action Planned EPA 10/25/2013 11/11/2013 02/13/2014
US COAL ASH DOE Sleam-Electric Plan Operation Data Department of Energy 12/31/2005 08/07/2009 10/22/2009
US COAL ASH EPA Coal Combustion Residues Surface Impoundments List Environmental Protection Agency 03/14/2014 06/11/2014 07/28/2014
US CONSENT Superfund (CERCLA) Consent Decrees Department of Justice, Consent Decree Library 12/31/2013 01/24/2014 02/24/2014
US CORRACTS Corrective Action Report EPA 06/10/2014 07/02/2014 09/18/2014
US DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations EPA, Region 9 01/12/2009 05/07/2009 09/21/2009
US DELISTED NPL National Priority List Deletions EPA 10/25/2013 11/11/2013 01/28/2014
US DOD Department of Defense Sites USGS 12/31/2005 11/10/2006 01/11/2007
US DOT OPS Incident and Accident Data Department of Transporation, Office of Pipeli 07/31/2012 08/07/2012 09/18/2012
US EDR MGP EDR Proprietary Manufactured Gas Plants EDR, Inc.
US EDR US Hist Auto Stat EDR Exclusive Historic Gas Stations EDR, Inc.
US EDR US Hist Cleaners EDR Exclusive Historic Dry Cleaners EDR, Inc.
US EPA WATCH LIST EPA WATCH LIST Environmental Protection Agency 08/30/2013 03/21/2014 06/17/2014
US ERNS Emergency Response Notification System National Response Center, United States Coast 09/30/2013 10/01/2013 12/06/2013
US FEDERAL FACILITY Federal Facility Site Information listing Environmental Protection Agency 04/01/2014 07/08/2014 08/22/2014
US FEDLAND Federal and Indian Lands U.S. Geological Survey 12/31/2005 02/06/2006 01/11/2007
US FEMA UST Underground Storage Tank Listing FEMA 01/01/2010 02/16/2010 04/12/2010
US FINDS Facility Index System/Facility Registry System EPA 11/18/2013 02/27/2014 03/12/2014
US FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fu EPA/Office of Prevention, Pesticides and Toxi 04/09/2009 04/16/2009 05/11/2009
US FTTS INSP FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fu EPA 04/09/2009 04/16/2009 05/11/2009
US FUDS Formerly Used Defense Sites U.S. Army Corps of Engineers 06/06/2014 09/10/2014 09/18/2014
US HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing Environmental Protection Agency 10/19/2006 03/01/2007 04/10/2007
US HIST FTTS INSP FIFRA/TSCA Tracking System Inspection & Enforcement Case Lis Environmental Protection Agency 10/19/2006 03/01/2007 04/10/2007
US HMIRS Hazardous Materials Information Reporting System U.S. Department of Transportation 06/30/2014 07/01/2014 09/18/2014
US ICIS Integrated Compliance Information System Environmental Protection Agency 05/06/2014 05/16/2014 06/17/2014
US INDIAN LUST R1 Leaking Underground Storage Tanks on Indian Land EPA Region 1 02/01/2013 05/01/2013 11/01/2013
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US INDIAN LUST R10 Leaking Underground Storage Tanks on Indian Land EPA Region 10 05/20/2014 06/10/2014 08/22/2014
US INDIAN LUST R4 Leaking Underground Storage Tanks on Indian Land EPA Region 4 07/30/2014 08/12/2014 08/22/2014
US INDIAN LUST R5 Leaking Underground Storage Tanks on Indian Land EPA, Region 5 08/04/2014 08/05/2014 08/22/2014
US INDIAN LUST R6 Leaking Underground Storage Tanks on Indian Land EPA Region 6 05/14/2014 05/15/2014 07/15/2014
US INDIAN LUST R7 Leaking Underground Storage Tanks on Indian Land EPA Region 7 05/22/2014 08/22/2014 09/18/2014
US INDIAN LUST R8 Leaking Underground Storage Tanks on Indian Land EPA Region 8 08/13/2014 08/15/2014 08/22/2014
US INDIAN LUST R9 Leaking Underground Storage Tanks on Indian Land Environmental Protection Agency 03/01/2013 03/01/2013 04/12/2013
US INDIAN ODI Report on the Status of Open Dumps on Indian Lands Environmental Protection Agency 12/31/1998 12/03/2007 01/24/2008
US INDIAN RESERV Indian Reservations USGS 12/31/2005 12/08/2006 01/11/2007
US INDIAN UST R1 Underground Storage Tanks on Indian Land EPA, Region 1 02/01/2013 05/01/2013 01/27/2014
US INDIAN UST R10 Underground Storage Tanks on Indian Land EPA Region 10 05/20/2014 06/10/2014 08/15/2014
US INDIAN UST R4 Underground Storage Tanks on Indian Land EPA Region 4 07/30/2014 08/12/2014 08/22/2014
US INDIAN UST R5 Underground Storage Tanks on Indian Land EPA Region 5 08/04/2014 08/05/2014 08/22/2014
US INDIAN UST R6 Underground Storage Tanks on Indian Land EPA Region 6 07/25/2014 07/28/2014 08/22/2014
US INDIAN UST R7 Underground Storage Tanks on Indian Land EPA Region 7 08/20/2014 08/22/2014 09/18/2014
US INDIAN UST R8 Underground Storage Tanks on Indian Land EPA Region 8 08/13/2014 08/15/2014 08/22/2014
US INDIAN UST R9 Underground Storage Tanks on Indian Land EPA Region 9 08/14/2014 08/15/2014 08/22/2014
US INDIAN VCP R1 Voluntary Cleanup Priority Listing EPA, Region 1 05/30/2014 07/01/2014 08/15/2014
US INDIAN VCP R7 Voluntary Cleanup Priority Lisitng EPA, Region 7 03/20/2008 04/22/2008 05/19/2008
US LEAD SMELTER 1 Lead Smelter Sites Environmental Protection Agency 06/04/2014 06/12/2014 07/28/2014
US LEAD SMELTER 2 Lead Smelter Sites American Journal of Public Health 04/05/2001 10/27/2010 12/02/2010
US LIENS 2 CERCLA Lien Information Environmental Protection Agency 02/18/2014 03/18/2014 04/24/2014
US LUCIS Land Use Control Information System Department of the Navy 05/28/2014 05/30/2014 06/17/2014
US MLTS Material Licensing Tracking System Nuclear Regulatory Commission 07/22/2013 08/02/2013 11/01/2013
US NPL National Priority List EPA 10/25/2013 11/11/2013 01/28/2014
US NPL LIENS Federal Superfund Liens EPA 10/15/1991 02/02/1994 03/30/1994
US ODI Open Dump Inventory Environmental Protection Agency 06/30/1985 08/09/2004 09/17/2004
US PADS PCB Activity Database System EPA 06/01/2013 07/17/2013 11/01/2013
US PCB TRANSFORMER PCB Transformer Registration Database Environmental Protection Agency 02/01/2011 10/19/2011 01/10/2012
US PRP Potentially Responsible Parties EPA 04/15/2013 07/03/2013 09/13/2013
US Proposed NPL Proposed National Priority List Sites EPA 10/25/2013 11/11/2013 01/28/2014
US RAATS RCRA Administrative Action Tracking System EPA 04/17/1995 07/03/1995 08/07/1995
US RADINFO Radiation Information Database Environmental Protection Agency 07/07/2014 07/10/2014 07/28/2014
US RCRA NonGen / NLR RCRA - Non Generators Environmental Protection Agency 06/10/2014 07/02/2014 09/18/2014
US RCRA-CESQG RCRA - Conditionally Exempt Small Quantity Generators Environmental Protection Agency 06/10/2014 07/02/2014 09/18/2014
US RCRA-LQG RCRA - Large Quantity Generators Environmental Protection Agency 06/10/2014 07/02/2014 09/18/2014
US RCRA-SQG RCRA - Small Quantity Generators Environmental Protection Agency 06/10/2014 07/02/2014 09/18/2014
US RCRA-TSDF RCRA - Treatment, Storage and Disposal Environmental Protection Agency 06/10/2014 07/02/2014 09/18/2014
US RMP Risk Management Plans Environmental Protection Agency 04/01/2014 05/23/2014 07/28/2014
US ROD Records Of Decision EPA 11/25/2013 12/12/2013 02/24/2014
US SCRD DRYCLEANERS State Coalition for Remediation of Drycleaners Listing Environmental Protection Agency 03/07/2011 03/09/2011 05/02/2011
US SSTS Section 7 Tracking Systems EPA 12/31/2009 12/10/2010 02/25/2011
US TRIS Toxic Chemical Release Inventory System EPA 12/31/2011 07/31/2013 09/13/2013
US TSCA Toxic Substances Control Act EPA 12/31/2006 09/29/2010 12/02/2010
US UMTRA Uranium Mill Tailings Sites Department of Energy 09/14/2010 10/07/2011 03/01/2012
US US AIRS (AFS) Aerometric Information Retrieval System Facility Subsystem ( EPA 10/23/2013 11/06/2013 12/06/2013
US US AIRS MINOR Air Facility System Data EPA 10/23/2013 11/06/2013 12/06/2013
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US US BROWNFIELDS A Listing of Brownfields Sites Environmental Protection Agency 07/01/2014 07/03/2014 07/28/2014
US US CDL Clandestine Drug Labs Drug Enforcement Administration 05/28/2014 06/20/2014 07/15/2014
US US ENG CONTROLS Engineering Controls Sites List Environmental Protection Agency 06/23/2014 07/15/2014 09/18/2014
US US FIN ASSUR Financial Assurance Information Environmental Protection Agency 06/19/2014 06/20/2014 07/28/2014
US US HIST CDL National Clandestine Laboratory Register Drug Enforcement Administration 05/28/2014 06/20/2014 07/15/2014
US US INST CONTROL Sites with Institutional Controls Environmental Protection Agency 06/23/2014 07/15/2014 09/18/2014
US US MINES Mines Master Index File Department of Labor, Mine Safety and Health A 01/30/2014 03/05/2014 07/15/2014

CT CT MANIFEST Hazardous Waste Manifest Data Department of Energy & Environmental Protecti 07/30/2013 08/19/2013 10/03/2013
NJ NJ MANIFEST Manifest Information Department of Environmental Protection 12/31/2011 07/19/2012 08/28/2012
NY NY MANIFEST Facility and Manifest Data Department of Environmental Conservation 05/01/2014 05/07/2014 06/10/2014
PA PA MANIFEST Manifest Information Department of Environmental Protection 12/31/2013 07/21/2014 08/25/2014
RI RI MANIFEST Manifest information Department of Environmental Management 12/31/2013 07/15/2014 08/13/2014
WI WI MANIFEST Manifest Information Department of Natural Resources 12/31/2013 06/20/2014 08/07/2014

US Oil/Gas Pipelines GeoData Digital Line Graphs from 1:100,000-Scale Maps USGS

US AHA Hospitals Sensitive Receptor: AHA Hospitals American Hospital Association, Inc.
US Medical Centers Sensitive Receptor: Medical Centers Centers for Medicare & Medicaid Services
US Nursing Homes Sensitive Receptor: Nursing Homes National Institutes of Health
US Public Schools Sensitive Receptor: Public Schools National Center for Education Statistics
US Private Schools Sensitive Receptor: Private Schools National Center for Education Statistics
CA Daycare Centers Sensitive Receptor: Licensed Facilities Department of Social Services

US Flood Zones 100-year and 500-year flood zones Emergency Management Agency (FEMA)
US NWI National Wetlands Inventory U.S. Fish and Wildlife Service
US USGS 7.5’ Topographic Map Scanned Digital USGS 7.5’ Topographic Map (DRG) USGS

STREET AND ADDRESS INFORMATION

© 2010 Tele Atlas North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.
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geologic strata.
of the soil, and nearby wells.  Groundwater flow velocity is generally impacted by the nature of the
Groundwater flow direction may be impacted by surface topography, hydrology, hydrogeology, characteristics

  2.  Groundwater flow velocity.
  1.  Groundwater flow direction, and

Assessment of the impact of contaminant migration generally has two principal investigative components:

forming an opinion about the impact of potential contaminant migration.
EDR’s GeoCheck Physical Setting Source Addendum is provided to assist the environmental professional in

1980Most Recent Revision:
33117-H2 SUNNYMEAD, CATarget Property Map:

USGS TOPOGRAPHIC MAP

1865 ft. above sea levelElevation:
3756245.0UTM Y (Meters): 
482720.1UTM X (Meters): 
Zone 11Universal Tranverse Mercator: 
117.187 - 117˚ 11’ 13.20’’Longitude (West): 
33.9483 - 33˚ 56’ 53.88’’Latitude (North): 

TARGET PROPERTY COORDINATES

MORENO VALLEY, CA 92555
NW IRONWOOD AVE AND OLIVER ST
NW IRONWOOD AVE AND OLIVER ST

TARGET PROPERTY ADDRESS

®GEOCHECK   - PHYSICAL SETTING SOURCE ADDENDUM®
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should be field verified.
on a relative (not an absolute) basis. Relative elevation information between sites of close proximity
Source: Topography has been determined from the USGS 7.5’ Digital Elevation Model and should be evaluated

SURROUNDING TOPOGRAPHY: ELEVATION PROFILES

E
le

va
tio

n 
(f

t)
E

le
va

tio
n 

(f
t)

TP

TP
0 1/2 1 Miles

✩Target Property Elevation: 1865 ft.

North South

West East

1756

1761

1764

1767

1763

1793

1810

1819

1838

1865

1906

1948

2015

2050

2046

2003

1999

2025

2061
1885

1886

1930

1929

1970

1946

1919

1909

1886

1865

1862

1861

1846

1879

1861

1854

1860

1865

1867

General SSEGeneral Topographic Gradient:
TARGET PROPERTY TOPOGRAPHY

should contamination exist on the target property, what downgradient sites might be impacted.
assist the environmental professional in forming an opinion about the impact of nearby contaminated properties or,
Surface topography may be indicative of the direction of surficial groundwater flow.  This information can be used to
TOPOGRAPHIC INFORMATION

collected on nearby properties, and regional groundwater flow information (from deep aquifers).
sources of information, such as surface topographic information, hydrologic information, hydrogeologic data
using site-specific well data. If such data is not reasonably ascertainable, it may be necessary to rely on other
Groundwater flow direction for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW DIRECTION INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Not Reported

GENERAL DIRECTIONLOCATION
GROUNDWATER FLOWFROM TPMAP ID

hydrogeologically, and the depth to water table.
authorities at select sites and has extracted the date of the report, groundwater flow direction as determined
flow at specific points. EDR has reviewed reports submitted by environmental professionals to regulatory
EDR has developed the AQUIFLOW Information System to provide data on the general direction of groundwater

AQUIFLOW®

 Search Radius: 1.000 Mile.

Not found     Status:
1.25 miles     Search Radius:

Site-Specific Hydrogeological Data*:

* ©1996 Site−specific hydrogeological data gathered by CERCLIS Alerts, Inc., Bainbridge Island, WA.  All rights reserved.  All of the information and opinions presented are those of the cited EPA report(s), which were completed under
a Comprehensive Environmental Response Compensation and Liability Information System (CERCLIS) investigation.

contamination exist on the target property, what downgradient sites might be impacted.
environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
of groundwater flow direction in the immediate area.  Such hydrogeologic information can be used to assist the
Hydrogeologic information obtained by installation of wells on a specific site can often be an indicator
HYDROGEOLOGIC INFORMATION

YES - refer to the Overview Map and Detail MapNOT AVAILABLE

NATIONAL WETLAND INVENTORY
NWI Electronic
Data CoverageNWI Quad at Target Property

Not ReportedAdditional Panels in search area:

06065C  - FEMA DFIRM Flood dataFlood Plain Panel at Target Property:

YES - refer to the Overview Map and Detail MapRIVERSIDE, CA

FEMA FLOOD ZONE
FEMA Flood
Electronic DataTarget Property County

and bodies of water).
Refer to the Physical Setting Source Map following this summary for hydrologic information (major waterways

contamination exist on the target property, what downgradient sites might be impacted.
the environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
Surface water can act as a hydrologic barrier to groundwater flow.  Such hydrologic information can be used to assist
HYDROLOGIC INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Map, USGS Digital Data Series DDS - 11 (1994).
of the Conterminous U.S. at 1:2,500,000 Scale - a digital representation of the 1974 P.B. King and H.M. Beikman
Geologic Age and Rock Stratigraphic Unit Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology

ROCK STRATIGRAPHIC UNIT GEOLOGIC AGE IDENTIFICATION

Plutonic and Intrusive RocksCategory:MesozoicEra:
CretaceousSystem:
Cretaceous granitic rocksSeries:
KgCode:    (decoded above as Era, System & Series)

at which contaminant migration may be occurring.
Geologic information can be used by the environmental professional in forming an opinion about the relative speed
GEOLOGIC INFORMATION IN GENERAL AREA OF TARGET PROPERTY

move more quickly through sandy-gravelly types of soils than silty-clayey types of soils.
characteristics data collected on nearby properties and regional soil information. In general, contaminant plumes
to rely on other sources of information, including geologic age identification, rock stratigraphic unit and soil
using site specific geologic and soil strata data. If such data are not reasonably ascertainable, it may be necessary
Groundwater flow velocity information for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW VELOCITY INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

coarse sandy loamSoil Surface Texture:

HANFORDSoil Component Name:

Soil Map ID: 2

No Layer Information available.
 

> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

Not ReportedCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric
Soil Drainage Class:

Not reportedHydrologic Group:
Soil Surface Texture:

Terrace escarpmentsSoil Component Name:

Soil Map ID: 1

in a landscape. The following information is based on Soil Conservation Service SSURGO data.
for privately owned lands in the United States. A soil map in a soil survey is a representation of soil patterns
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information
The U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soil

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

MONSERATESoil Component Name:

Soil Map ID: 3

Min: 5.6
Max: 7.8

Min: 42
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

loam
coarse sandy
loamy sand to
stratified59 inches40 inches 3

Min: 5.6
Max: 7.8

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayfine sandy loam40 inches 7 inches 2

Min: 5.6
Max: 7.8

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clay

loam
coarse sandy 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Somewhat excessively drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

coarse sandy loamSoil Surface Texture:

HANFORDSoil Component Name:

Soil Map ID: 4

Min: 6.6
Max: 8.4

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granular

sand
loamy coarse70 inches57 inches 5

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedcemented57 inches44 inches 4

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedindurated44 inches27 inches 3

Min: 6.1
Max: 7.3

Min: 1.4
Max: 4   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam27 inches 9 inches 2

Min: 6.1
Max: 7.3

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy loam 9 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

water table, or are shallow to an impervious layer.
Class D - Very slow infiltration rates. Soils are clayey, have a highHydrologic Group:

sandy loamSoil Surface Texture:

MONSERATESoil Component Name:

Soil Map ID: 5

Min: 5.6
Max: 7.8

Min: 42
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

loam
coarse sandy
loamy sand to
stratified59 inches40 inches 3

Min: 5.6
Max: 7.8

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayfine sandy loam40 inches 7 inches 2

Min: 5.6
Max: 7.8

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clay

loam
coarse sandy 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

loamy fine sandSoil Surface Texture:

HANFORDSoil Component Name:

Soil Map ID: 6

Min: 6.6
Max: 8.4

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

sand
loamy coarse70 inches57 inches 5

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedcemented57 inches44 inches 4

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedindurated44 inches18 inches 3

Min: 6.1
Max: 7.3

Min: 1.4
Max: 4   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam18 inches 9 inches 2

Min: 6.1
Max: 7.3

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy loam 9 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

MONSERATESoil Component Name:

Soil Map ID: 7

Min: 5.6
Max: 7.8

Min: 42
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

loam
coarse sandy
loamy sand to
stratified59 inches40 inches 3

Min: 5.6
Max: 7.8

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayfine sandy loam40 inches 7 inches 2

Min: 5.6
Max: 7.8

Min: 42
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularloamy fine sand 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Somewhat excessively drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

CienebaSoil Component Name:

Soil Map ID: 8

Min: 6.6
Max: 8.4

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

sand
loamy coarse70 inches57 inches 5

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedcemented57 inches44 inches 4

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedindurated44 inches27 inches 3

Min: 6.1
Max: 7.3

Min: 1.4
Max: 4   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam27 inches 9 inches 2

Min: 6.1
Max: 7.3

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy loam 9 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Min: 5.6
Max: 7.3

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularsandy loam14 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

sandy loamSoil Surface Texture:

RAMONASoil Component Name:

Soil Map ID: 9

Max:  Min: 
Min: 0
Max: 0.42   Not reportedNot reported

bedrock
weathered22 inches14 inches 2

Min: 5.1
Max: 7.3

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularsandy loam14 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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FEDERAL USGS WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

1.000State Database
Nearest PWS within 1 mileFederal FRDS PWS
1.000Federal USGS

WELL SEARCH DISTANCE INFORMATION

SEARCH DISTANCE (miles)DATABASE

opinion about the impact of contaminant migration on nearby drinking water wells.
professional in assessing sources that may impact ground water flow direction, and in forming an
EDR Local/Regional Water Agency records provide water well information to assist the environmental

LOCAL / REGIONAL WATER AGENCY RECORDS

Min: 6.6
Max: 8.4

Min: 1.4
Max: 4   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED
Clayey sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

loam
gravelly sandy74 inches68 inches 4

Min: 6.1
Max: 7.3

Min: 1.4
Max: 4   

Clayey sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam68 inches22 inches 3

Min: 6.1
Max: 7.3

Min: 4
Max: 14   

50%), silt.
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED
50%), Lean Clay.
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayfine sandy loam22 inches14 inches 2

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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1/2 - 1 Mile NNECADW50000003856   2
1/2 - 1 Mile NECADW50000003854   1

STATE DATABASE WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

Note: PWS System location is not always the same as well location.

No PWS System Found

FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION

LOCATION
FROM TPWELL IDMAP ID

No Wells Found

FEDERAL USGS WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

1
NE
1/2 - 1 Mile
Higher

CADW50000003854CA WELLSClick here for full text details

2
NNE
1/2 - 1 Mile
Higher

CADW50000003856CA WELLSClick here for full text details

 Page: 1
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0%0%100%1.700 pCi/LBasement
0%0%100%0.450 pCi/LLiving Area - 2nd Floor
0%0%100%0.117 pCi/LLiving Area - 1st Floor

% >20 pCi/L% 4-20 pCi/L% <4 pCi/LAverage ActivityArea

Number of sites tested: 12

Federal Area Radon Information for RIVERSIDE COUNTY, CA

             : Zone 3 indoor average level < 2 pCi/L.
             : Zone 2 indoor average level >= 2 pCi/L and <= 4 pCi/L.
     Note: Zone 1 indoor average level > 4 pCi/L.

Federal EPA Radon Zone for RIVERSIDE County:  2 

0492555

______________________
> 4 pCi/LNum TestsZipcode

Radon Test Results                                                                                 

State Database: CA Radon                                                                           

AREA RADON INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS
RADON

®

TC4092958.2s   Page 2
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EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.EDR Inc.

TOPOGRAPHIC INFORMATION

USGS 7.5’ Digital Elevation Model (DEM)
Source: United States Geologic Survey
EDR acquired the USGS 7.5’ Digital Elevation Model in 2002 and updated it in 2006. The 7.5 minute DEM corresponds
to the USGS 1:24,000- and 1:25,000-scale topographic quadrangle maps. The DEM provides elevation data
with consistent elevation units and projection.

Scanned Digital USGS 7.5’ Topographic Map (DRG)
Source: United States Geologic Survey
A digital raster graphic (DRG) is a scanned image of a U.S. Geological Survey topographic map. The map images
are made by scanning published paper maps on high-resolution scanners. The raster image
is georeferenced and fit to the Universal Transverse Mercator (UTM) projection.

HYDROLOGIC INFORMATION

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 2003 & 2011 from the Federal
Emergency Management Agency (FEMA).  Data depicts 100-year and 500-year flood zones as defined by FEMA.

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002, 2005 and 2010 from the U.S. Fish and Wildlife Service.

HYDROGEOLOGIC INFORMATION

AQUIFLOW       Information SystemR

Source:  EDR proprietary database of groundwater flow information
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater

flow at specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has
extracted the date of the report, hydrogeologically determined groundwater flow direction and depth to water table
information.

GEOLOGIC INFORMATION

Geologic Age and Rock Stratigraphic Unit
Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology of the Conterminous U.S. at 1:2,500,000 Scale - A digital
representation of the 1974 P.B. King and H.M. Beikman Map, USGS Digital Data Series DDS - 11 (1994).

STATSGO: State Soil Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Services
The U.S. Department of Agriculture’s (USDA) Natural Resources Conservation Service (NRCS) leads the national
Conservation Soil Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil
survey information for privately owned lands in the United States. A soil map in a soil survey is a representation
of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO)
soil survey maps.

SSURGO: Soil Survey Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Services (NRCS)
Telephone:  800-672-5559
SSURGO is the most detailed level of mapping done by the Natural Resources Conservation Services, mapping
scales generally range from 1:12,000 to 1:63,360. Field mapping methods using national standards are used to
construct the soil maps in the Soil Survey Geographic (SSURGO) database. SSURGO digitizing duplicates the
original soil survey maps. This level of mapping is designed for use by landowners, townships and county
natural resource planning and management.

TC4092958.2s     Page PSGR-1

PHYSICAL SETTING SOURCE RECORDS SEARCHED
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LOCAL / REGIONAL WATER AGENCY RECORDS

FEDERAL WATER WELLS

PWS: Public Water Systems
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Public Water System data from the Federal Reporting Data System.  A PWS is any water system which provides water to at

least 25 people for at least 60 days annually.  PWSs provide water from wells, rivers and other sources.

PWS ENF: Public Water Systems Violation and Enforcement Data
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Violation and Enforcement data for Public Water Systems from the Safe Drinking Water Information System (SDWIS) after

August 1995.  Prior to August 1995, the data came from the Federal Reporting Data System (FRDS).

USGS Water Wells: USGS National Water Inventory System (NWIS)
This database contains descriptive information on sites where the USGS collects or has collected data on surface
water and/or groundwater. The groundwater data includes information on wells, springs, and other sources of groundwater.

STATE RECORDS

Water Well Database
Source:  Department of Water Resources
Telephone:  916-651-9648

California Drinking Water Quality Database
Source: Department of Public Health
Telephone:  916-324-2319
The database includes all drinking water compliance and special studies monitoring for the state of California

since 1984. It consists of over 3,200,000 individual analyses along with well and water system information.

OTHER STATE DATABASE INFORMATION

California Oil and Gas Well Locations
Source:  Department of Conservation
Telephone:  916-323-1779
Oil and Gas well locations in the state.

RADON

State Database: CA Radon
Source: Department of Health Services
Telephone: 916-324-2208
Radon Database for California

Area Radon Information
Source: USGS
Telephone:  703-356-4020
The National Radon Database has been developed by the U.S. Environmental Protection Agency
(USEPA) and is a compilation of the EPA/State Residential Radon Survey and the National Residential Radon Survey.
The study covers the years 1986 - 1992. Where necessary data has been supplemented by information collected at
private sources such as universities and research institutions.

EPA Radon Zones
Source:  EPA
Telephone:  703-356-4020
Sections 307 & 309 of IRAA directed EPA to list and identify areas of U.S. with the potential for elevated indoor
radon levels.

TC4092958.2s     Page PSGR-2

PHYSICAL SETTING SOURCE RECORDS SEARCHED
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OTHER

Airport Landing Facilities: Private and public use landing facilities
Source:  Federal Aviation Administration, 800-457-6656

Epicenters: World earthquake epicenters, Richter 5 or greater
Source:  Department of Commerce, National Oceanic and Atmospheric Administration

California Earthquake Fault Lines: The fault lines displayed on EDR’s Topographic map are digitized quaternary fault lines,
prepared in 1975 by the United State Geological Survey.  Additional information (also from 1975) regarding activity at specific fault
lines comes from California’s Preliminary Fault Activity Map prepared by the California Division of Mines and Geology.

STREET AND ADDRESS INFORMATION

© 2010 Tele Atlas North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.
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PHYSICAL SETTING SOURCE RECORDS SEARCHED
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Phase I ESA – Western Riverside County RCA                                                                            October 15, 2014 
NW Ironwood Ave., and Oliver St. Moreno Valley, CA 92555                              EEI Project No. GLO-71982.1 
 
 

 

APPENDIX E 
USER PROVIDED INFORMATION 
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2195 Faraday Avenue • Suite K • Carlsbad, California 92008-7207 • Ph: 760-431-3747 • Fax: 760-431-3748 • www.eeitiger.com 
 

 ASTM E1527-13 
USER SPECIFIC QUESTIONNAIRE 

 
 

Project Name:    EEI Job No.: GLO-71982.1 / Undeveloped Property – 80-Acres  
 
Project Address:   NWC Ironwood Ave. and Oliver St., Moreno Valley, Riverside County CA 92555 

 
In order to comply with the ASTM E1527-13 Standard and qualify for one of the Landowner Liability 
Protections (LLPs) offered by the Small Business Liability Relief and Brownfields Revitalization Act of 
2001 (the “Brownfields Amendments”), the user must conduct the following inquiries required by 40 CFR 
312.25, 312.28, 312.29, 312.30, and 312.31. These inquiries must also be conducted by EPA Brownfield 
Assessment and Characterization grantees. The user should provide the following information to the 
environmental professional. Failure to conduct these inquiries could result in a determination that “all 
appropriate inquiries” is not complete.  Please provide the following information (if available). Your 
answers will be incorporated into the final Phase I ESA under the section “User-supplied Information.”   
 
 
(1.) Environmental cleanup liens that are filed or recorded against the property (40 CFR 312.25). 
Did a search of recorded land title records (or judicial records where appropriate, see NOTE below) 
identify any environmental liens filed or recorded against the property under federal, tribal, state or local 
law? (NOTE - In certain jurisdictions, federal, tribal, state, or local statutes, or regulations specify that 
environmental liens and AULs be filed in judicial records rather than in land title records. In such cases 
judicial records must be searched for environmental liens and AULs.  
 
No. 
 
 
 
(2.) Activity and land use limitations (AULs) that are in place on the site or that have been filed or 
recorded in a registry (40 CFR 312.26). 
Did a search of recorded land title records (or judicial records where appropriate, see NOTE above) 
identify any AULs, such as engineering controls, land use restrictions, or institutional controls that are in 
place at the property and/or have been filed or recorded against the property under federal, tribal, state or 
local law? 
 
No. 
 
 
(3.) Specialized knowledge or experience of the person seeking to qualify for the Landowner 
Liability Protections (LLP - 40 CFR 312.28). 
As the user of this ESA do you have any specialized knowledge or experience related to the property or 
nearby properties? For example, are you involved in the same line of business as the current or former 
occupants of the property or an adjoining property so that you would have specialized knowledge of the 
chemicals and processes used by this type of business? (self-explanatory) 
 
No. 
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ASTM 1527-13 User Specific Questionnaire  EEI Project No. GLO-71982.1 
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 (4.) Relationship of the purchase price to the fair market value of the property if it were not 
contaminated (40 CFR 312.29). 
Does the purchase price being paid for this property reasonably reflect the fair market value of the 
property? If you conclude that there is a difference, have you considered whether the lower purchase 
price is because contamination is known or believed to be present at the property? 
 

Yes. 
 
 (5.) Commonly known or reasonably ascertainable information about the property (40 CFR 312.30). 
Are you aware of commonly known or reasonably ascertainable information about the property that 
would help the environmental professional to identify conditions indicative of releases or threatened 
releases? For example, as user, 
 
(a.) Do you know the past uses of the property? 
 
 No. 
 
(b.) Do you know of specific chemicals that are present or once were present at the property? 
 
 No. 
 
(c.) Do you know of spills or other chemical releases that have taken place at the property? 
 
 No. 
 
(d.) Do you know of any environmental cleanups that have taken place at the property? 
 
 No. 
 
(6.) The degree of obviousness of the presence of likely presence of contamination at the property, 
and the ability to detect the contamination by appropriate investigation (40 CFR 312.31). 
As the user of this ESA, based on your knowledge and experience related to the property are there any 
obvious indicators that point to the presence or likely presence of contamination at the property? 
 
 No. 
 
In addition, certain information should be collected, if available, and provided to the environmental 
professional selected to conduct the Phase I. This information is intended to assist the environmental 
professional but is not necessarily required to qualify for one of the LLPs. The information includes: 
 
(a) the reason why the Phase I is required, 
 
 The city of Moreno Valley needs a phase 1 to process our map. 
 
(b) the type of property and type of property transaction, for example, sale, purchase, exchange, etc., 
 
 Type of property transaction: SALE 
 
(c) the complete and correct address for the property (a map or other documentation showing property 
location and boundaries is helpful), 
 
Legal description 
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The South half of the Southwest quarter of Section 34, Township 2 South, Range 3 West, San Bernardino 
Meridian, County of Riverside, State of California, according to the Official Plat thereof. Excepting  herefrom 
that portion thereof within Ironwood Avenue. 
 
Also excepting therefrom that portion described in deed to the County of Riverside recorded November 11, 
1965 as Instrument No. 124978. 
 
Except therefrom all oil, gas, minerals and other hydrocarbon substances, lying below a depth of 500 feet, 
without the right of surface entry. 
APN: 473-160-004-5  

 
 Please see attached map also.  
 
(d) the scope of services desired for the Phase I (including whether any parties to the property transaction 
may have a required standard scope of services on whether any considerations beyond the requirements of 
Practice E 1527 are to be considered), 
 
 No.  
 
(e) identification of all parties who will rely on the Phase I report, 
 
 The City of Moreno Valley, Global Investments and Development, All the future residents of the 
property, and all the other governmental agencies that have to decide on the fate of the project. 
 
(f) identification of the site contact and how the contact can be reached, 
 
 Joseph Rivani : (213)-365-0005 
   jrivani@gidllco.com 
 
(g) any special terms and conditions which must be agreed upon by the environmental professional, and  
 
 No. 
 
(h) any other knowledge or experience with the property that may be pertinent to the environmental 
professional (for example, copies of any available prior environmental site assessment reports, 
documents, correspondence, etc., concerning the property and its environmental condition). 
 
 No. 
 
 
Preparer: 
 
Name:              JOSEPH RIVANI 

Address:           3470 WILSHIRE BLVD. STE. 1020 LOS ANGELES, CA 90010  

 

 

Signature:           

Date:                   10-02-2014  
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APPENDIX G 
PHOTOGRAPHIC LOG 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.ai

Packet Pg. 1822

A
tt

ac
h

m
en

t:
 P

h
as

e 
I E

n
vi

ro
n

m
en

ta
l S

it
e 

A
ss

es
sm

en
t 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Photographic Log – Global Investment and Development, LLC  October, 2014 
Ironwood Avenue Property, Moreno Valley, CA EEI Project No.: GLO-71982.1 

 

1 

 
 

 
Photograph 1 – View of the subject property looking west from the central 
portion of the property.  

 

 
Photograph 2 – View looking towards the east from the central region of the 
subject property. 

1.ai

Packet Pg. 1823

A
tt

ac
h

m
en

t:
 P

h
as

e 
I E

n
vi

ro
n

m
en

ta
l S

it
e 

A
ss

es
sm

en
t 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Photographic Log – Global Investment and Development, LLC  October, 2014 
Ironwood Avenue Property, Moreno Valley, CA EEI Project No.: GLO-71982.1 
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Photograph 3 – View looking towards the north, along Nason Street, from the 
southwestern corner of the subject property. 

 

 
Photograph 4 – View looking east along Ironwood Avenue, from the 
southwestern corner of the subject property.  
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Photographic Log – Global Investment and Development, LLC  October, 2014 
Ironwood Avenue Property, Moreno Valley, CA EEI Project No.: GLO-71982.1 
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Photograph 5 – View looking northeast, from the southwestern corner of the 
subject property.    
 

 
Photograph 6 – View of debris and litter in the northwestern region of the subject 
property. This includes broken piping, plastic recyclables, and other trash.  
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Photographic Log – Global Investment and Development, LLC  October, 2014 
Ironwood Avenue Property, Moreno Valley, CA EEI Project No.: GLO-71982.1 
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Photograph 7 – View looking east, from the northwestern corner of the subject 
property. 
 

 
Photograph 8 – View looking southeast, from the northwestern region of the 
subject property. 
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Photographic Log – Global Investment and Development, LLC  October, 2014 
Ironwood Avenue Property, Moreno Valley, CA EEI Project No.: GLO-71982.1 
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Photograph 9 – View looking south, from the central region of the northern 
perimeter of the subject property. 
 

 
Photograph 10 – View looking east, from the central region of the subject 
property. 
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Photographic Log – Global Investment and Development, LLC  October, 2014 
Ironwood Avenue Property, Moreno Valley, CA EEI Project No.: GLO-71982.1 
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Photograph 11 – View looking west, from the central region of the subject 
property. 
 

 
Photograph 12 – View looking south along Oliver Street, from the northeastern 
corner of the subject property. 
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Photographic Log – Global Investment and Development, LLC  October, 2014 
Ironwood Avenue Property, Moreno Valley, CA EEI Project No.: GLO-71982.1 

 

7 

 
 

 
Photograph 13 – Overview of the subject property looking west, from the highest 
peak in the northeastern corner of the subject property. 
 

 
Photograph 14 - Overview of the subject property looking southwest, from the 
highest peak in the northeastern corner of the subject property. 
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Photographic Log – Global Investment and Development, LLC  October, 2014 
Ironwood Avenue Property, Moreno Valley, CA EEI Project No.: GLO-71982.1 
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Photograph 15 – View of litter and other windblown debris found in the 
northeastern region of the subject property. 
 

 
Photograph 16 – View looking west along Ironwood Avenue, from the 
southeastern corner of the subject property. 
 
 

1.ai

Packet Pg. 1830

A
tt

ac
h

m
en

t:
 P

h
as

e 
I E

n
vi

ro
n

m
en

ta
l S

it
e 

A
ss

es
sm

en
t 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Photographic Log – Global Investment and Development, LLC  October, 2014 
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Photograph 17 – View looking northwest, from the southeastern corner of the 
subject property. 
 

 
Photograph 18 – View looking north, from the central region of the southern 
perimeter of the subject property. 
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APPENDIX H 
VAPOR ENCROACHMENT SCREEN USER QUESTIONNAIRE 
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2195 Faraday Avenue • Suite K • Carlsbad, California 92008-7207 • Ph: 760-431-3747 • Fax: 760-431-3748 • www.eeitiger.com 
 

 ASTM E2600-10 
VAPOR ENCROACHMENT SCREENING – USER QUESTIONNAIRE 

 
 

Project Name:    EEI Job No.: GLO-71982.1 / Undeveloped Property – 80-Acres  
 
Project Address:   NWC Ironwood Ave. and Oliver St., Moreno Valley, Riverside County CA 92555 

 
1. Property type:  [ ] Commercial [ ] Industrial [ ] Multi-Tenant [X ] Vacant Land 

2. Are there any buildings/ structures on the property? Yes [ ] No [X ] Unknown [ ] 

If yes, type construction_______________________________ 

3. Will buildings/structures be constructed on the property in the future?  Yes [X ] No [ ] Unknown [ ] 

If yes, type construction _Single Family Detached 

4. If buildings exist or are proposed, do/will they have elevators? Yes [ ] No [X ] 

5. Type of level below grade (existing or proposed)? [ ] Full Basement [ ] Crawl Space [X ] Slab on grade 

[ ] Parking Garage [ ] Multi-level 

6. Ventilation in level below grade? Yes [ ] No [X ] Unknown [  ] 

7. Sump pumps, floor drains, or trenches (existing or proposed)? Yes [ ] No [X ] Unknown [ ] 

8. Radon or methane mitigation system installed? Yes [ ] No [X ] Unknown [ ] 

9. Heating system type (existing or proposed)? (CHECK ALL THAT APPLY) 

[X ] Hot Air Circulation [ ] Electric Baseboard [ ] Hot Air Radiation [ ] Heat Pump [X ] Hot Water 

Radiation 

[ ] Wood Stove [ ] Kerosene Heater [ ] Steam Radiation [ ] Fireplace [ ] Coal Furnace [ ] Radiant Floor 

Heat [ ] Hot Water Circulation [ ] Fuel Oil Furnace [X ] Gas Furnace [ ] Other 

10. Type of fuel energy (existing or proposed)? (CHECK ALL THAT APPLY) 

[X ] Natural Gas [X ] Electric [ ] Propane [ ] Fuel Oil [ ] Kerosene [ ] Wood [ ] Coal [X ] Solar [ ] Other 

11. Have there ever been any environmental problems at the property?  Yes [ ] No [X ] Unknown [ ] 

If yes, describe)_________________________________________ 

12. Does/will a gas station or dry cleaner operate anywhere on the property?  Yes [ ] No [X ] Unknown [ ] 

13. Do any tenants use hazardous chemicals in relatively large quantities on the property? Yes [ ] No [X ] 

Unknown [ ] 

If yes, describe________________________________________ 

14. Have any tenants ever complained about odors in the building or experienced health-related problems 

that may have been associated with the building? Yes [ ] No [X ] Unknown [ ] 
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ASTM 2600-10 VES User Questionnaire  EEI Project No. GLO-71982.1 
NWC Ironwood Ave. and Oliver St., Moreno Valley, Riverside County, CA 92555 October 2014 
 
 

2 

 

15. Are the operations (or proposed operations to be performed) on the property OSHA regulated? 

Yes [ ] No [X ] Unknown [ ] 

16. Are there any existing or proposed underground storage tanks (USTs) or above ground storage tanks 

(ASTs)? Yes. [ ] No [X ] Unknown [ ] 

17. Are there any sensitive receptors (for example, children, elderly, people in poor health, and so forth) 

that occupy or will occupy the property? Yes [  ] No [X ] Unknown [ ] 

 

Parcel ID #_473-160-004__ 

 
 
 
Preparer: 
 
Name:           JOSEPH RIVANI    

Address:        3470 WILSHIRE BLVD. STE. 1020 LOS ANGELES, CA 90010     

 

 

Signature:           

Date:              10/02/2014       
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neercS tnemhcaorcnE ropaV RDE
teehskroW tnemhcaorcnE ropaV s’RDE gnisu deraperP

440 Wheelers Farms Road
Milford, CT 06461
Toll Free: 800.352.0050
www.edrnet.com

NW IRONWOOD AVE and OLIVER ST
NW IRONWOOD AVE and OLIVER ST
Moreno Valley, CA 92555

Inquiry Number: 4092958.6s
October 10, 2014
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Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.
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Disclaimer - Copyright and Trademark Notice

The EDR Vapor Encroachment Worksheet enables EDR's customers to make certain online modifications that effects maps, text
and calculations contained in this Report. As a result, maps, text and calculations contained in this Report may have been so
modified. EDR has not taken any action to verify any such modifications, and this report and the findings set forth herein must be
read in light of this fact. Environmental Data Resources shall not be responsible for any customer's decision to include or not
include in any final report any records determined to be within the relevant minimum search distances.

This report contains information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does
not exist from other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH
THIS REPORT.  ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANYSUCH
WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR
PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC.
BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY
OTHER CAUSE, FOR ANY LOSS OR DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES.ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA
RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT.
Purchaser accepts this report "AS IS". Any analyses, estimates, ratings, or risk codes provided in this report are provided for
illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing any facts regarding, or
prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site Assesment performed by an
environmental professional can produce information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not to be construed as legal advice.

Copyright 2014 by Environmental Data Resources, Inc.   All rights reserved.  Reproduction in any media or format, in whole or in
part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates.
All other trademarks used herein are the property of their respective owners.
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A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR). The report was
designed to assist parties seeking to meet the search requirements of the ASTM Standard Practice for Assessment of
Vapor Encroachment into Structures on Property Involved in Real Estate Transactions (E 2600-10).

*Each category may include several separate databases, each having a different search distance. For each category, the
table reports the maximum search distance applied. See the section 'Record Sources and Currency' for information on
individual databases.

  Summary

STANDARD ENVIRONMENTAL RECORDS Maximum Search Distance* p
ro

p
er

ty

1/
10

1/
10

 -
 1

/3

Federal NPL 0.333 0 0 0
Federal CERCLIS 0.333 0 0 0
Federal RCRA CORRACTS facilities list 0.333 0 0 0
Federal RCRA TSD facilities list 0.333 0 0 0
Federal RCRA generators list property 0 - -
Federal institutional controls / engineering controls registries 0.333 0 0 0
Federal ERNS list property 0 - -

State and tribal - equivalent NPL 0.333 0 0 0
State and tribal - equivalent CERCLIS 0.333 0 0 0
State and tribal landfill / solid waste disposal 0.333 0 0 0
State and tribal leaking storage tank lists 0.333 0 0 0
State and tribal registered storage tank lists property 0 - -
State and tribal institutional control / engineering control registries not searched - - -
State and tribal voluntary cleanup sites 0.333 0 0 0
State and tribal Brownfields sites not searched - - -

Other Standard Environmental Records 0.333 0 0 0

HISTORICAL USE RECORDS
Former manufactured Gas Plants 0.333 0 0 0
Historical Gas Stations 0.25 0 0 0
Historical Dry Cleaners 0.25 0 0 0
Exclusive Recovered Govt. Archives property 0 - -

EXECUTIVE SUMMARY

TC  EXECUTIVE SUMMARY 1
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TARGET PROPERTY INFORMATION
 

ADDRESS
 

NW IRONWOOD AVE AND OLIVER ST
NW IRONWOOD AVE AND OLIVER ST
MORENO VALLEY, CA 92555

 

COORDINATES
 

 

Latitude (North): 33.9483 - 33° 56′ 53.87787″

Longitude (West): 117.187 - 117° 11′ 13.187256″

Elevation: 1865 ft. above sea level

EXECUTIVE SUMMARY

TC  EXECUTIVE SUMMARY 2
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        No Aquiflow sites reported.

AQUIFLOW

 Search Radius: 0.333 Mile.

Available NWI Wetlands:

AvailableFlood Zone:

PHYSICAL SETTING INFORMATION

 

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

coarse sandy loamSoil Surface Texture:

VISTASoil Component Name:

Soil Map ID: 2

No Layer Information available.
 

> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

Not ReportedCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:
Soil Drainage Class:

Not reportedHydrologic Group:
Soil Surface Texture:

Terrace escarpmentsSoil Component Name:

Soil Map ID: 1

in a landscape. The following information is based on Soil Conservation Service SSURGO data.
for privately owned lands in the United States. A soil map in a soil survey is a representation of soil patterns
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information
The U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soil

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY

EXECUTIVE SUMMARY
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Well drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

coarse sandy loamSoil Surface Texture:

HANFORDSoil Component Name:

Soil Map ID: 3

Max:  Min: 
Min: 0
Max: 0.42   Not reportedNot reported

bedrock
weathered27 inches24 inches 3

Min: 5.6
Max: 7.3

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

loam
coarse sandy24 inches14 inches 2

Min: 5.6
Max: 7.3

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

loam
coarse sandy14 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

EXECUTIVE SUMMARY
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

MONSERATESoil Component Name:

Soil Map ID: 4

Min: 5.6
Max: 7.8

Min: 42
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

loam
coarse sandy
loamy sand to
stratified59 inches40 inches 3

Min: 5.6
Max: 7.8

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayfine sandy loam40 inches 7 inches 2

Min: 5.6
Max: 7.8

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clay

loam
coarse sandy 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Somewhat excessively drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

coarse sandy loamSoil Surface Texture:

HANFORDSoil Component Name:

Soil Map ID: 5

Min: 6.6
Max: 8.4

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granular

sand
loamy coarse70 inches57 inches 5

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedcemented57 inches44 inches 4

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedindurated44 inches27 inches 3

Min: 6.1
Max: 7.3

Min: 1.4
Max: 4   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam27 inches 9 inches 2

Min: 6.1
Max: 7.3

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy loam 9 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY

TC  EXECUTIVE SUMMARY 6
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Well drainedSoil Drainage Class:

water table, or are shallow to an impervious layer.
Class D - Very slow infiltration rates. Soils are clayey, have a highHydrologic Group:

sandy loamSoil Surface Texture:

MONSERATESoil Component Name:

Soil Map ID: 6

Min: 5.6
Max: 7.8

Min: 42
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

loam
coarse sandy
loamy sand to
stratified59 inches40 inches 3

Min: 5.6
Max: 7.8

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayfine sandy loam40 inches 7 inches 2

Min: 5.6
Max: 7.8

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clay

loam
coarse sandy 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY

TC  EXECUTIVE SUMMARY 7
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Well drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

loamy fine sandSoil Surface Texture:

HANFORDSoil Component Name:

Soil Map ID: 7

Min: 6.6
Max: 8.4

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

sand
loamy coarse70 inches57 inches 5

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedcemented57 inches44 inches 4

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedindurated44 inches18 inches 3

Min: 6.1
Max: 7.3

Min: 1.4
Max: 4   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam18 inches 9 inches 2

Min: 6.1
Max: 7.3

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy loam 9 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

MONSERATESoil Component Name:

Soil Map ID: 8

Min: 5.6
Max: 7.8

Min: 42
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

loam
coarse sandy
loamy sand to
stratified59 inches40 inches 3

Min: 5.6
Max: 7.8

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayfine sandy loam40 inches 7 inches 2

Min: 5.6
Max: 7.8

Min: 42
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularloamy fine sand 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY

TC  EXECUTIVE SUMMARY 9
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Somewhat excessively drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

CienebaSoil Component Name:

Soil Map ID: 9

Min: 6.6
Max: 8.4

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

sand
loamy coarse70 inches57 inches 5

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedcemented57 inches44 inches 4

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedindurated44 inches27 inches 3

Min: 6.1
Max: 7.3

Min: 1.4
Max: 4   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam27 inches 9 inches 2

Min: 6.1
Max: 7.3

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy loam 9 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY

TC  EXECUTIVE SUMMARY 10
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Min: 5.6
Max: 7.3

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularsandy loam14 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Well drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

sandy loamSoil Surface Texture:

RAMONASoil Component Name:

Soil Map ID: 10

Max:  Min: 
Min: 0
Max: 0.42   Not reportedNot reported

bedrock
weathered22 inches14 inches 2

Min: 5.1
Max: 7.3

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularsandy loam14 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY

TC  EXECUTIVE SUMMARY 11
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

MONSERATESoil Component Name:

Soil Map ID: 11

Min: 6.6
Max: 8.4

Min: 1.4
Max: 4   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED
Clayey sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

loam
gravelly sandy74 inches68 inches 4

Min: 6.1
Max: 7.3

Min: 1.4
Max: 4   

Clayey sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam68 inches22 inches 3

Min: 6.1
Max: 7.3

Min: 4
Max: 14   

50%), silt.
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED
50%), Lean Clay.
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayfine sandy loam22 inches14 inches 2

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY

TC  EXECUTIVE SUMMARY 12
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

Not ReportedCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:
Soil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

unweathered bedrockSoil Surface Texture:

ROCKLANDSoil Component Name:

Soil Map ID: 12

Min: 6.6
Max: 8.4

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granular

sand
loamy coarse70 inches57 inches 5

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedcemented57 inches44 inches 4

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedindurated44 inches27 inches 3

Min: 6.1
Max: 7.3

Min: 1.4
Max: 4   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam27 inches 9 inches 2

Min: 6.1
Max: 7.3

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy loam 9 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY

TC  EXECUTIVE SUMMARY 13
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Min: 6.1
Max: 7.8

Min: 42
Max: 141   

Well-graded sand.
Clean Sands,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granularloamy sand59 inches 9 inches 2

Min: 6.1
Max: 7.3

Min: 42
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularloamy sand 9 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Partially hydricHydric Status:

Excessively drainedSoil Drainage Class:

excessively drained sands and gravels.
Class A - High infiltration rates. Soils are deep, well drained toHydrologic Group:

loamy sandSoil Surface Texture:

TUJUNGASoil Component Name:

Soil Map ID: 13

Max:  Min: 
Min: 
Max:    Not reportedNot reported

bedrock
unweathered59 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY

TC  EXECUTIVE SUMMARY 14
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Well drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

sandy loamSoil Surface Texture:

GREENFIELDSoil Component Name:

Soil Map ID: 15

Max:  Min: 
Min: 0
Max: 0.42   Not reportedNot reported

bedrock
weathered22 inches14 inches 2

Min: 5.1
Max: 7.3

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularsandy loam14 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Somewhat excessively drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

CIENEBASoil Component Name:

Soil Map ID: 14

EXECUTIVE SUMMARY

TC  EXECUTIVE SUMMARY 15
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

FALLBROOKSoil Component Name:

Soil Map ID: 16

Min: 6.6
Max: 8.4

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granular

sandy loam
loamy sand to
stratified72 inches59 inches 4

Min: 6.1
Max: 7.8

Min: 4
Max: 14   

50%), silt.
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayloam59 inches42 inches 3

Min: 6.1
Max: 7.8

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularfine sandy loam42 inches25 inches 2

Min: 6.1
Max: 7.8

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularsandy loam25 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY
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Min: 6.1
Max: 7.3

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy loam 9 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Well drainedSoil Drainage Class:

water table, or are shallow to an impervious layer.
Class D - Very slow infiltration rates. Soils are clayey, have a highHydrologic Group:

sandy loamSoil Surface Texture:

MONSERATESoil Component Name:

Soil Map ID: 17

Max:  Min: 
Min: 0
Max: 0.42   Not reportedNot reported

bedrock
weathered27 inches24 inches 3

Min: 6.1
Max: 7.3

Min: 4
Max: 14   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam24 inches14 inches 2

Min: 5.6
Max: 7.3

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy loam14 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Somewhat excessively drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

CIENEBASoil Component Name:

Soil Map ID: 18

Min: 6.6
Max: 8.4

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

sand
loamy coarse70 inches57 inches 5

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedcemented57 inches44 inches 4

Max:  Min: 
Min: 0
Max: 0.01   Not reportedNot reportedindurated44 inches18 inches 3

Min: 6.1
Max: 7.3

Min: 1.4
Max: 4   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam18 inches 9 inches 2

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY
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Min: 6.1
Max: 7.3

Min: 4
Max: 14   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam24 inches14 inches 2

Min: 5.6
Max: 7.3

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy loam14 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

sandy loamSoil Surface Texture:

FALLBROOKSoil Component Name:

Soil Map ID: 19

Max:  Min: 
Min: 0
Max: 0.42   Not reportedNot reported

bedrock
weathered22 inches14 inches 2

Min: 5.1
Max: 7.3

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularsandy loam14 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY
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Min: 5.6
Max: 7.3

Min: 42
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granularloamy sand14 inches 0 inches 2

Min: 5.6
Max: 7.3

Min: 42
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

fine sand
gravelly loamy
sand to
gravelly loamy
stratified59 inches14 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Somewhat excessively drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

stratified gravelly loamy sand to gravelly loamy fine sandSoil Surface Texture:

GORGONIOSoil Component Name:

Soil Map ID: 20

Max:  Min: 
Min: 0
Max: 0.42   Not reportedNot reported

bedrock
weathered27 inches24 inches 3

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

EXECUTIVE SUMMARY
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Well drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

sandy loamSoil Surface Texture:

RAMONASoil Component Name:

Soil Map ID: 22

Max:  Min: 
Min: 0
Max: 0.42   Not reportedNot reported

bedrock
weathered22 inches18 inches 3

Min: 6.1
Max: 7.3

Min: 4
Max: 14   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam18 inches 7 inches 2

Min: 5.6
Max: 7.3

Min: 14
Max: 42   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy loam 7 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

LowCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

Well drainedSoil Drainage Class:

water table, or are shallow to an impervious layer.
Class D - Very slow infiltration rates. Soils are clayey, have a highHydrologic Group:

sandy loamSoil Surface Texture:

FALLBROOKSoil Component Name:

Soil Map ID: 21

EXECUTIVE SUMMARY
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Min: 6.6
Max: 8.4

Min: 1.4
Max: 4   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED
Clayey sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

loam
gravelly sandy74 inches68 inches 4

Min: 6.1
Max: 7.3

Min: 1.4
Max: 4   

Clayey sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysandy clay loam68 inches22 inches 3

Min: 6.1
Max: 7.3

Min: 4
Max: 14   

50%), silt.
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED
50%), Lean Clay.
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Clayfine sandy loam22 inches14 inches 2

Min: 5.6
Max: 7.3

Min: 4
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

and Sand.
Clayey Gravel
200), Silty, or
passing No.
pct. or less
materials (35
Granularsandy loam14 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Not hydricHydric Status:

EXECUTIVE SUMMARY

TC  EXECUTIVE SUMMARY 22
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SEARCH RESULTS
 

Unmappable (orphan) sites are not considered in the foregoing analysis.
 

STANDARD ENVIRONMENTAL RECORDS
 

 

HISTORICAL USE RECORDS
 

 

Name Address Dist/Dir Map ID Page

Not Reported

Name Address Dist/Dir Map ID Page

Not Reported

EXECUTIVE SUMMARY
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   LEGEND

   DATABASE ACRONYM: Applicable categories (A hoverbox with database description).

 

 

  

FACILITY NAME
FACILITY ADDRESS, CITY, ST, ZIP EDR SITE ID NUMBER

▼ MAP ID#
Direction Distance Range (Distance feet / miles)

Relative Elevation Feet Above Sea Level

ASTM 2600 Record Sources found in this report. Each
database searched has been assigned to one or more
categories. For detailed information about categorization,
see the section of the report Records Searched and
Currency.

Worksheet:

Comments:

Comments may be added on the online Vapor Encroachment Worksheet.

MAP FINDINGS

TC Page 28
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To maintain currency of the following databases, EDR contacts the appropriate agency on a monthly or quarterly basis, as required.

 

Number of Days to Update: Provides confirmation that EDR is reporting records that have been updated within 90 days from the

date the government agency made the information available to the public.

 
STANDARD ENVIRONMENTAL RECORDS

PRP: Potentially Responsible Parties

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

A listing of verified Potentially Responsible Parties

Date of Government Version: 04/15/2013 Source: EPA

Number of Days to Update: 72 Telephone: 202-564-6023

Last EDR Contact :09/30/2014

RMP: Risk Management Plans

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

When Congress passed the Clean Air Act Amendments of 1990, it required EPA to publish regulations and guidance for
chemical accident prevention at facilities using extremely hazardous substances. The Risk Management Program Rule (RMP
Rule) was written to implement Section 112(r) of these amendments. The rule, which built upon existing industry codes and
standards, requires companies of all sizes that use certain flammable and toxic substances to develop a Risk Management
Program, which includes a(n): Hazard assessment that details the potential effects of an accidental release, an accident history
of the last five years, and an evaluation of worst-case and alternative accidental releases; Prevention program that includes
safety precautions and maintenance, monitoring, and employee training measures; and Emergency response program that
spells out emergency health care, employee training measures and procedures for informing the public and response agencies
(e.g the fire department) should an accident occur.

Date of Government Version: 04/01/2014 Source: Environmental Protection Agency

Number of Days to Update: 66 Telephone: 202-564-8600

Last EDR Contact :07/22/2014

ALAMEDA CO. UST: Underground Tanks

Standard Environmental Record Source: State and tribal registered storage tank lists

Underground storage tank sites located in Alameda county.

Date of Government Version: 07/25/2014 Source: Alameda County Environmental Health Services

Number of Days to Update: 23 Telephone: 510-567-6700

Last EDR Contact :09/29/2014

AST: Aboveground Petroleum Storage Tank Facilities

Standard Environmental Record Source: State and tribal registered storage tank lists

Search Distance: Property

A listing of aboveground storage tank petroleum storage tank locations.

Date of Government Version: 08/01/2009 Source: California Environmental Protection Agency

Number of Days to Update: 21 Telephone: 916-327-5092

Last EDR Contact :07/18/2014

Alameda County CS: Contaminated Sites

Standard Environmental Record Source: State and tribal leaking storage tank lists

Search Distance: 0.333 Mile

RECORD SOURCES AND CURRENCY

TC  GR 1
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A listing of contaminated sites overseen by the Toxic Release Program (oil and groundwater contamination from chemical
releases and spills) and the Leaking Underground Storage Tank Program (soil and ground water contamination from leaking
petroleum USTs).

Date of Government Version: 07/25/2014 Source: Alameda County Environmental Health Services

Number of Days to Update: 49 Telephone: 510-567-6700

Last EDR Contact :09/29/2014

CA BOND EXP. PLAN: Bond Expenditure Plan

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

Department of Health Services developed a site-specific expenditure plan as the basis for an appropriation of Hazardous
Substance Cleanup Bond Act funds.  It is not updated.

Date of Government Version: 01/01/1989 Source: Department of Health Services

Number of Days to Update: 6 Telephone: 916-255-2118

Last EDR Contact :05/31/1994

CA FID UST: Facility Inventory Database

Standard Environmental Record Source: State and tribal registered storage tank lists

Search Distance: Property

The Facility Inventory Database (FID) contains a historical listing of active and inactive underground storage tank locations from
the State Water Resource Control Board.  Refer to local/county source for current data.

Date of Government Version: 10/31/1994 Source: California Environmental Protection Agency

Number of Days to Update: 24 Telephone: 916-341-5851

Last EDR Contact :12/28/1998

CA LA LF: City of Los Angeles Landfills

Standard Environmental Record Source: State and tribal landfill / solid waste disposal

Landfills owned and maintained by the City of Los Angeles.

Date of Government Version: 03/05/2009 Source: Engineering & Construction Division

Number of Days to Update: 29 Telephone: 213-473-7869

Last EDR Contact :08/14/2014

CDL: Clandestine Drug Labs

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

A listing of drug lab locations.  Listing of a location in this database does not indicate that any illegal drug lab materials were or
were not present there, and does not constitute a determination that the location either requires or does not require additional
cleanup work.

Date of Government Version: 06/30/2014 Source: Department of Toxic Substances Control

Number of Days to Update: 22 Telephone: 916-255-6504

Last EDR Contact :08/29/2014

CHMIRS: California Hazardous Material Incident Report System

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

California Hazardous Material Incident Reporting System.  CHMIRS contains information on reported hazardous material
incidents (accidental releases or spills).

RECORD SOURCES AND CURRENCY
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Date of Government Version: 06/26/2014 Source: Office of Emergency Services

Number of Days to Update: 49 Telephone: 916-845-8400

Last EDR Contact :07/28/2014

CONTRA COSTA CO. SITE LIST: Site List

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.25 Mile

List includes sites from the underground tank, hazardous waste generator and business plan/2185 programs.

Date of Government Version: 02/24/2014 Source: Contra Costa Health Services Department

Number of Days to Update: 21 Telephone: 925-646-2286

Last EDR Contact :08/05/2014

CORTESE: "Cortese" Hazardous Waste & Substances Sites List

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

The sites for the list are designated by the State Water Resource Control Board (LUST), the Integrated Waste Board (SWF/LS),
and the Department of Toxic Substances Control (Cal-Sites).

Date of Government Version: 06/30/2014 Source: CAL EPA/Office of Emergency Information

Number of Days to Update: 27 Telephone: 916-323-3400

Last EDR Contact :09/30/2014

CUPA AMADOR: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

Cupa Facility List

Date of Government Version: 09/08/2014 Source: Amador County Environmental Health

Number of Days to Update: 15 Telephone: 209-223-6439

Last EDR Contact :09/08/2014

CUPA BUTTE: CUPA Facility Listing

Standard Environmental Record Source: Other Standard Environmental Records

Cupa facility list.

Date of Government Version: 08/01/2013 Source: Public Health Department

Number of Days to Update: 20 Telephone: 530-538-7149

Last EDR Contact :07/08/2014

CUPA CALVERAS: CUPA Facility Listing

Standard Environmental Record Source: Other Standard Environmental Records

Cupa Facility Listing

Date of Government Version: 07/02/2014 Source: Calveras County Environmental Health

Number of Days to Update: 27 Telephone: 209-754-6399

Last EDR Contact :09/29/2014

CUPA COLUSA: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

Cupa facility list.

Date of Government Version: 06/11/2014 Source: Health & Human Services

Number of Days to Update: 24 Telephone: 530-458-0396

RECORD SOURCES AND CURRENCY
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Last EDR Contact :08/08/2014

CUPA DEL NORTE: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

Cupa Facility list

Date of Government Version: 07/31/2014 Source: Del Norte County Environmental Health Division

Number of Days to Update: 52 Telephone: 707-465-0426

Last EDR Contact :07/30/2014

CUPA EL DORADO: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

CUPA facility list.

Date of Government Version: 08/25/2014 Source: El Dorado County Environmental Management Department

Number of Days to Update: 34 Telephone: 530-621-6623

Last EDR Contact :08/05/2014

CUPA FRESNO: CUPA Resources List

Standard Environmental Record Source: Other Standard Environmental Records

Certified Unified Program Agency. CUPA's are responsible for implementing a unified hazardous materials and hazardous
waste management regulatory program. The agency provides oversight of businesses that deal with hazardous materials,
operate underground storage tanks or aboveground storage tanks.

Date of Government Version: 06/30/2014 Source: Dept. of Community Health

Number of Days to Update: 35 Telephone: 559-445-3271

Last EDR Contact :07/11/2014

CUPA HUMBOLDT: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

CUPA facility list.

Date of Government Version: 09/10/2014 Source: Humboldt County Environmental Health

Number of Days to Update: 14 Telephone: Not Reported

Last EDR Contact :08/20/2014

CUPA IMPERIAL: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

Cupa facility list.

Date of Government Version: 07/28/2014 Source: San Diego Border Field Office

Number of Days to Update: 47 Telephone: 760-339-2777

Last EDR Contact :07/25/2014

CUPA INYO: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

Cupa facility list.

Date of Government Version: 09/10/2013 Source: Inyo County Environmental Health Services

Number of Days to Update: 33 Telephone: 760-878-0238

Last EDR Contact :08/20/2014

CUPA KINGS: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

RECORD SOURCES AND CURRENCY
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A listing of sites included in the county's Certified Unified Program Agency database.  California's Secretary for Environmental
Protection established the unified hazardous materials and hazardous waste regulatory program as required by chapter 6.11 of
the California Health and Safety Code. The Unified Program consolidates the administration, permits, inspections, and
enforcement activities.

Date of Government Version: 08/21/2014 Source: Kings County Department of Public Health

Number of Days to Update: 34 Telephone: 559-584-1411

Last EDR Contact :08/20/2014

CUPA LAKE: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

Cupa facility list

Date of Government Version: 07/23/2014 Source: Lake County Environmental Health

Number of Days to Update: 28 Telephone: 707-263-1164

Last EDR Contact :07/18/2014

CUPA MADERA: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

A listing of sites included in the county's Certified Unified Program Agency database.  California's Secretary for Environmental
Protection established the unified hazardous materials and hazardous waste regulatory program as required by chapter 6.11 of
the California Health and Safety Code. The Unified Program consolidates the administration, permits, inspections, and
enforcement activities.

Date of Government Version: 06/09/2014 Source: Madera County Environmental Health

Number of Days to Update: 16 Telephone: 559-675-7823

Last EDR Contact :08/26/2014

CUPA MERCED: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

CUPA facility list.

Date of Government Version: 08/20/2014 Source: Merced County Environmental Health

Number of Days to Update: 35 Telephone: 209-381-1094

Last EDR Contact :08/20/2014

CUPA MONO: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

CUPA Facility List

Date of Government Version: 09/02/2014 Source: Mono County Health Department

Number of Days to Update: 19 Telephone: 760-932-5580

Last EDR Contact :09/02/2014

CUPA MONTEREY: CUPA Facility Listing

Standard Environmental Record Source: Other Standard Environmental Records

CUPA Program listing from the Environmental Health Division.

Date of Government Version: 06/09/2014 Source: Monterey County Health Department

Number of Days to Update: 28 Telephone: 831-796-1297

Last EDR Contact :08/26/2014

CUPA NEVADA: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

RECORD SOURCES AND CURRENCY
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CUPA facility list.

Date of Government Version: 09/16/2014 Source: Community Development Agency

Number of Days to Update: 7 Telephone: 530-265-1467

Last EDR Contact :09/16/2014

CUPA SAN LUIS OBISPO: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

Cupa Facility List.

Date of Government Version: 06/11/2014 Source: San Luis Obispo County Public Health Department

Number of Days to Update: 26 Telephone: 805-781-5596

Last EDR Contact :08/20/2014

CUPA SANTA BARBARA: CUPA Facility Listing

Standard Environmental Record Source: Other Standard Environmental Records

CUPA Program Listing from the Environmental Health Services division.

Date of Government Version: 09/08/2011 Source: Santa Barbara County Public Health Department

Number of Days to Update: 28 Telephone: 805-686-8167

Last EDR Contact :09/22/2014

CUPA SANTA CLARA: Cupa Facility List

Standard Environmental Record Source: Other Standard Environmental Records

Cupa facility list

Date of Government Version: 06/02/2014 Source: Department of Environmental Health

Number of Days to Update: 20 Telephone: 408-918-1973

Last EDR Contact :08/22/2014

CUPA SANTA CRUZ: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

CUPA facility listing.

Date of Government Version: 09/09/2014 Source: Santa Cruz County Environmental Health

Number of Days to Update: 14 Telephone: 831-464-2761

Last EDR Contact :09/08/2014

CUPA SHASTA: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

Cupa Facility List.

Date of Government Version: 06/10/2014 Source: Shasta County Department of Resource Management

Number of Days to Update: 8 Telephone: 530-225-5789

Last EDR Contact :08/26/2014

CUPA SONOMA: Cupa Facility List

Standard Environmental Record Source: Other Standard Environmental Records

Cupa Facility list

Date of Government Version: 12/31/2013 Source: County of Sonoma Fire & Emergency Services Department

Number of Days to Update: 40 Telephone: 707-565-1174

Last EDR Contact :09/29/2014

RECORD SOURCES AND CURRENCY
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CUPA TUOLUMNE: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

Cupa facility list

Date of Government Version: 05/16/2014 Source: Divison of Environmental Health

Number of Days to Update: 28 Telephone: 209-533-5633

Last EDR Contact :08/08/2014

CUPA YUBA: CUPA Facility List

Standard Environmental Record Source: Other Standard Environmental Records

CUPA facility listing for Yuba County.

Date of Government Version: 05/19/2014 Source: Yuba County Environmental Health Department

Number of Days to Update: 28 Telephone: 530-749-7523

Last EDR Contact :07/31/2014

DEED: Deed Restriction Listing

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

Site Mitigation and Brownfields Reuse Program Facility Sites with Deed Restrictions & Hazardous Waste Management
Program Facility Sites with Deed / Land Use Restriction. The DTSC Site Mitigation and Brownfields Reuse Program (SMBRP)
list includes sites cleaned up under the program's oversight and generally does not include current or former hazardous waste
facilities that required a hazardous waste facility permit. The list represents deed restrictions that are active. Some sites have
multiple deed restrictions.  The DTSC Hazardous Waste Management Program (HWMP) has developed a list of current or
former hazardous waste facilities that have a recorded land use restriction at the local county recorder's office. The land use
restrictions on this list were required by the DTSC HWMP as a result of the presence of hazardous substances that remain on
site after the facility (or part of the facility) has been closed or cleaned up. The types of land use restriction include deed notice,
deed restriction, or a land use restriction that binds current and future owners.

Date of Government Version: 06/09/2014 Source: DTSC and SWRCB

Number of Days to Update: 28 Telephone: 916-323-3400

Last EDR Contact :09/10/2014

DRYCLEANERS: Cleaner Facilities

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.25 Mile

A list of drycleaner related facilities that have EPA ID numbers.  These are facilities with certain SIC codes:  power laundries,
family and commercial; garment pressing and cleaner's agents; linen supply; coin-operated laundries and cleaning; drycleaning
plants, except rugs; carpet and upholster cleaning; industrial launderers; laundry and garment services.

Date of Government Version: 06/28/2014 Source: Department of Toxic Substance Control

Number of Days to Update: 49 Telephone: 916-327-4498

Last EDR Contact :09/08/2014

EL SEGUNDO UST: City of El Segundo Underground Storage Tank

Standard Environmental Record Source: State and tribal registered storage tank lists

Underground storage tank sites located in El Segundo city.

Date of Government Version: 07/23/2014 Source: City of El Segundo Fire Department

Number of Days to Update: 23 Telephone: 310-524-2236

Last EDR Contact :07/18/2014

EMI: Emissions Inventory Data

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

RECORD SOURCES AND CURRENCY
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Toxics and criteria pollutant emissions data collected by the ARB and local air pollution agencies.

Date of Government Version: 12/31/2012 Source: California Air Resources Board

Number of Days to Update: 34 Telephone: 916-322-2990

Last EDR Contact :09/26/2014

ENF: Enforcement Action Listing

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

A listing of Water Board Enforcement Actions.  Formal is everything except Oral/Verbal Communication, Notice of Violation,
Expedited Payment Letter, and Staff Enforcement Letter.

Date of Government Version: 08/11/2014 Source: State Water Resoruces Control Board

Number of Days to Update: 49 Telephone: 916-445-9379

Last EDR Contact :08/08/2014

ENVIROSTOR: EnviroStor Database

Standard Environmental Record Source: State and tribal - equivalent CERCLIS

Search Distance: 0.333 Mile

The Department of Toxic Substances Control's (DTSC's) Site Mitigation and Brownfields Reuse Program's (SMBRP's)
EnviroStor database identifes sites that have known contamination or sites for which there may be reasons to investigate
further.  The database includes the following site types: Federal Superfund sites (National Priorities List (NPL)); State
Response, including Military Facilities and State Superfund; Voluntary Cleanup; and School sites.  EnviroStor provides similar
information to the information that was available in CalSites, and provides additional site information, including, but not limited
to, identification of formerly-contaminated properties that have been released for reuse, properties where environmental deed
restrictions have been recorded to prevent inappropriate land uses, and risk characterization information that is used to assess
potential impacts to public health and the environment at contaminated sites.

Date of Government Version: 08/05/2014 Source: Department of Toxic Substances Control

Number of Days to Update: 51 Telephone: 916-323-3400

Last EDR Contact :08/06/2014

HAULERS: Registered Waste Tire Haulers Listing

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

A listing of registered waste tire haulers.

Date of Government Version: 02/18/2014 Source: Integrated Waste Management Board

Number of Days to Update: 35 Telephone: 916-341-6422

Last EDR Contact :08/14/2014

HAZNET: Facility and Manifest Data

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Facility and Manifest Data.  The data is extracted from the copies of hazardous waste manifests received each year by the
DTSC.  The annual volume of manifests is typically 700,000 - 1,000,000 annually, representing approximately 350,000 -
500,000 shipments.  Data are from the manifests submitted without correction, and therefore many contain some invalid values
for data elements such as generator ID, TSD ID, waste category, and disposal method.

Date of Government Version: 12/31/2012 Source: California Environmental Protection Agency

Number of Days to Update: 41 Telephone: 916-255-1136

Last EDR Contact :07/18/2014

HIST CAL-SITES: Calsites Database

Standard Environmental Record Source: State and tribal - equivalent CERCLIS

RECORD SOURCES AND CURRENCY
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Search Distance: 0.333 Mile

The Calsites database contains potential or confirmed hazardous substance release properties. In 1996, California EPA
reevaluated and significantly reduced the number of sites in the Calsites database.  No longer updated by the state agency.  It
has been replaced by ENVIROSTOR.

Date of Government Version: 08/08/2005 Source: Department of Toxic Substance Control

Number of Days to Update: 21 Telephone: 916-323-3400

Last EDR Contact :02/23/2009

HIST CORTESE: Hazardous Waste & Substance Site List

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

The sites for the list are designated by the State Water Resource Control Board [LUST], the Integrated Waste Board [SWF/LS],
and the Department of Toxic Substances Control [CALSITES].    This listing is no longer updated by the state agency.

Date of Government Version: 04/01/2001 Source: Department of Toxic Substances Control

Number of Days to Update: 76 Telephone: 916-323-3400

Last EDR Contact :01/22/2009

HIST LUST SANTA CLARA: HIST LUST - Fuel Leak Site Activity Report

Standard Environmental Record Source: State and tribal leaking storage tank lists

Search Distance: 0.333 Mile

A listing of open and closed leaking underground storage tanks.  This listing is no longer updated by the county.  Leaking
underground storage tanks are now handled by the Department of Environmental Health.

Date of Government Version: 03/29/2005 Source: Santa Clara Valley Water District

Number of Days to Update: 22 Telephone: 408-265-2600

Last EDR Contact :03/23/2009

HIST UST: Hazardous Substance Storage Container Database

Standard Environmental Record Source: State and tribal registered storage tank lists

Search Distance: Property

The Hazardous Substance Storage Container Database is a historical listing of UST sites.  Refer to local/county source for
current data.

Date of Government Version: 10/15/1990 Source: State Water Resources Control Board

Number of Days to Update: 18 Telephone: 916-341-5851

Last EDR Contact :07/26/2001

HWP: EnviroStor Permitted Facilities Listing

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

Detailed information on permitted hazardous waste facilities and corrective action ("cleanups") tracked in EnviroStor.

Date of Government Version: 05/27/2014 Source: Department of Toxic Substances Control

Number of Days to Update: 40 Telephone: 916-323-3400

Last EDR Contact :08/26/2014

HWT: Registered Hazardous Waste Transporter Database

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

RECORD SOURCES AND CURRENCY
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A listing of hazardous waste transporters. In California, unless specifically exempted, it is unlawful for any person to transport
hazardous wastes unless the person holds a valid registration issued by DTSC. A hazardous waste transporter registration is
valid for one year and is assigned a unique registration number.

Date of Government Version: 07/14/2014 Source: Department of Toxic Substances Control

Number of Days to Update: 13 Telephone: 916-440-7145

Last EDR Contact :07/15/2014

KERN CO. UST: Underground Storage Tank Sites & Tank Listing

Standard Environmental Record Source: State and tribal registered storage tank lists

Kern County Sites and Tanks Listing.

Date of Government Version: 08/31/2010 Source: Kern County Environment Health Services Department

Number of Days to Update: 29 Telephone: 661-862-8700

Last EDR Contact :08/08/2014

LA Co. Site Mitigation: Site Mitigation List

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Industrial sites that have had some sort of spill or complaint.

Date of Government Version: 01/07/2014 Source: Community Health Services

Number of Days to Update: 28 Telephone: 323-890-7806

Last EDR Contact :07/16/2014

LDS: Land Disposal Sites Listing

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

The Land Disposal program regulates of waste discharge to land for treatment, storage and disposal in waste management
units.

Date of Government Version: 07/30/2014 Source: State Water Qualilty Control Board

Number of Days to Update: 22 Telephone: 866-480-1028

Last EDR Contact :09/17/2014

LIENS: Environmental Liens Listing

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

A listing of property locations with environmental liens for California where DTSC is a lien holder.

Date of Government Version: 05/05/2014 Source: Department of Toxic Substances Control

Number of Days to Update: 13 Telephone: 916-323-3400

Last EDR Contact :09/08/2014

LONG BEACH UST: City of Long Beach Underground Storage Tank

Standard Environmental Record Source: State and tribal registered storage tank lists

Underground storage tank sites located in the city of Long Beach.

Date of Government Version: 07/28/2014 Source: City of Long Beach Fire Department

Number of Days to Update: 23 Telephone: 562-570-2563

Last EDR Contact :07/25/2014

LOS ANGELES CO. HMS: HMS: Street Number List

RECORD SOURCES AND CURRENCY
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Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Industrial Waste and Underground Storage Tank Sites.

Date of Government Version: 03/31/2014 Source: Department of Public Works

Number of Days to Update: 41 Telephone: 626-458-3517

Last EDR Contact :07/21/2014

LOS ANGELES CO. LF: List of Solid Waste Facilities

Standard Environmental Record Source: State and tribal landfill / solid waste disposal

Solid Waste Facilities in Los Angeles County.

Date of Government Version: 07/21/2014 Source: La County Department of Public Works

Number of Days to Update: 29 Telephone: 818-458-5185

Last EDR Contact :07/21/2014

LUST: Geotracker's Leaking Underground Fuel Tank Report

Standard Environmental Record Source: State and tribal leaking storage tank lists

Search Distance: 0.333 Mile

Leaking Underground Storage Tank Incident Reports.  LUST records contain an inventory of reported leaking underground
storage tank incidents. Not all states maintain these records, and the information stored varies by state.  For more information
on a particular leaking underground storage tank sites, please contact the appropriate regulatory agency.

Date of Government Version: 07/30/2014 Source: State Water Resources Control Board

Number of Days to Update: 22 Telephone: see region list

Last EDR Contact :09/17/2014

LUST REG 1: Active Toxic Site Investigation

Standard Environmental Record Source: State and tribal leaking storage tank lists

Del Norte, Humboldt, Lake, Mendocino, Modoc, Siskiyou, Sonoma, Trinity counties.  For more current information, please refer
to the State Water Resources Control Board's LUST database.

Date of Government Version: 02/01/2001 Source: California Regional Water Quality Control Board North
Coast (1)

Number of Days to Update: 29 Telephone: 707-570-3769

Last EDR Contact :08/01/2011

LUST REG 2: Fuel Leak List

Standard Environmental Record Source: State and tribal leaking storage tank lists

Leaking Underground Storage Tank locations.  Alameda, Contra Costa, Marin, Napa, San Francisco, San Mateo, Santa Clara,
Solano, Sonoma counties.

Date of Government Version: 09/30/2004 Source: California Regional Water Quality Control Board San
Francisco Bay Region (2)

Number of Days to Update: 30 Telephone: 510-622-2433

Last EDR Contact :09/19/2011

LUST REG 3: Leaking Underground Storage Tank Database

Standard Environmental Record Source: State and tribal leaking storage tank lists

Leaking Underground Storage Tank locations.  Monterey, San Benito, San Luis Obispo, Santa Barbara, Santa Cruz counties.

Date of Government Version: 05/19/2003 Source: California Regional Water Quality Control Board Central
Coast Region (3)

Number of Days to Update: 14 Telephone: 805-542-4786

RECORD SOURCES AND CURRENCY
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Last EDR Contact :07/18/2011

LUST REG 4: Underground Storage Tank Leak List

Standard Environmental Record Source: State and tribal leaking storage tank lists

Los Angeles, Ventura counties.  For more current information, please refer to the State Water Resources Control Board's LUST
database.

Date of Government Version: 09/07/2004 Source: California Regional Water Quality Control Board Los
Angeles Region (4)

Number of Days to Update: 35 Telephone: 213-576-6710

Last EDR Contact :09/06/2011

LUST REG 5: Leaking Underground Storage Tank Database

Standard Environmental Record Source: State and tribal leaking storage tank lists

Leaking Underground Storage Tank locations.  Alameda, Alpine, Amador, Butte, Colusa, Contra Costa, Calveras, El Dorado,
Fresno, Glenn, Kern, Kings, Lake, Lassen, Madera, Mariposa, Merced, Modoc, Napa, Nevada, Placer, Plumas, Sacramento,
San Joaquin, Shasta, Solano, Stanislaus, Sutter, Tehama, Tulare, Tuolumne, Yolo, Yuba counties.

Date of Government Version: 07/01/2008 Source: California Regional Water Quality Control Board Central
Valley Region (5)

Number of Days to Update: 9 Telephone: 916-464-4834

Last EDR Contact :07/01/2011

LUST REG 6L: Leaking Underground Storage Tank Case Listing

Standard Environmental Record Source: State and tribal leaking storage tank lists

For more current information, please refer to the State Water Resources Control Board's LUST database.

Date of Government Version: 09/09/2003 Source: California Regional Water Quality Control Board Lahontan
Region (6)

Number of Days to Update: 27 Telephone: 530-542-5572

Last EDR Contact :09/12/2011

LUST REG 6V: Leaking Underground Storage Tank Case Listing

Standard Environmental Record Source: State and tribal leaking storage tank lists

Leaking Underground Storage Tank locations.  Inyo, Kern, Los Angeles, Mono, San Bernardino counties.

Date of Government Version: 06/07/2005 Source: California Regional Water Quality Control Board Victorville
Branch Office (6)

Number of Days to Update: 22 Telephone: 760-241-7365

Last EDR Contact :09/12/2011

LUST REG 7: Leaking Underground Storage Tank Case Listing

Standard Environmental Record Source: State and tribal leaking storage tank lists

Leaking Underground Storage Tank locations.  Imperial, Riverside, San Diego, Santa Barbara counties.

Date of Government Version: 02/26/2004 Source: California Regional Water Quality Control Board Colorado
River Basin Region (7)

Number of Days to Update: 27 Telephone: 760-776-8943

Last EDR Contact :08/01/2011

LUST REG 8: Leaking Underground Storage Tanks

Standard Environmental Record Source: State and tribal leaking storage tank lists

California Regional Water Quality Control Board Santa Ana Region (8). For more current information, please refer to the State
Water Resources Control Board's LUST database.

Date of Government Version: 02/14/2005 Source: California Regional Water Quality Control Board Santa Ana
Region (8)

RECORD SOURCES AND CURRENCY
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Number of Days to Update: 41 Telephone: 909-782-4496

Last EDR Contact :08/15/2011

LUST REG 9: Leaking Underground Storage Tank Report

Standard Environmental Record Source: State and tribal leaking storage tank lists

Orange, Riverside, San Diego counties.  For more current information, please refer to the State Water Resources Control
Board's LUST database.

Date of Government Version: 03/01/2001 Source: California Regional Water Quality Control Board San Diego
Region (9)

Number of Days to Update: 28 Telephone: 858-637-5595

Last EDR Contact :09/26/2011

LUST SANTA CLARA: LOP Listing

Standard Environmental Record Source: State and tribal leaking storage tank lists

A listing of leaking underground storage tanks located in Santa Clara county.

Date of Government Version: 03/03/2014 Source: Department of Environmental Health

Number of Days to Update: 13 Telephone: 408-918-3417

Last EDR Contact :09/02/2014

MARIN CO. UST: Underground Storage Tank Sites

Standard Environmental Record Source: State and tribal registered storage tank lists

Currently permitted USTs in Marin County.

Date of Government Version: 07/02/2014 Source: Public Works Department Waste Management

Number of Days to Update: 42 Telephone: 415-499-6647

Last EDR Contact :07/02/2014

MCS: Military Cleanup Sites Listing

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

The State Water Resources Control Board and nine Regional Water Quality Control Boards partner with the Department of
Defense (DoD) through the Defense and State Memorandum of Agreement (DSMOA) to oversee the investigation and
remediation of water quality issues at military facilities.

Date of Government Version: 07/30/2014 Source: State Water Resources Control Board

Number of Days to Update: 25 Telephone: 866-480-1028

Last EDR Contact :09/17/2014

MED WASTE VENTURA: Medical Waste Program List

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

To protect public health and safety and the environment from potential exposure to disease causing agents, the Environmental
Health Division Medical Waste Program regulates the generation, handling, storage, treatment and disposal of medical waste
throughout the County.

Date of Government Version: 06/26/2014 Source: Ventura County Resource Management Agency

Number of Days to Update: 46 Telephone: 805-654-2813

Last EDR Contact :07/28/2014

MWMP: Medical Waste Management Program Listing

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

RECORD SOURCES AND CURRENCY
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The Medical Waste Management Program (MWMP) ensures the proper handling and disposal of medical waste by permitting
and inspecting medical waste Offsite Treatment Facilities (PDF) and Transfer Stations (PDF) throughout the state. MWMP also
oversees all Medical Waste Transporters.

Date of Government Version: 05/23/2014 Source: Department of Public Health

Number of Days to Update: 26 Telephone: 916-558-1784

Last EDR Contact :09/10/2014

NAPA CO. LUST: Sites With Reported Contamination

Standard Environmental Record Source: State and tribal leaking storage tank lists

A listing of leaking underground storage tank sites located in Napa county.

Date of Government Version: 12/05/2011 Source: Napa County Department of Environmental Management

Number of Days to Update: 63 Telephone: 707-253-4269

Last EDR Contact :08/28/2014

NAPA CO. UST: Closed and Operating Underground Storage Tank Sites

Standard Environmental Record Source: State and tribal registered storage tank lists

Underground storage tank sites located in Napa county.

Date of Government Version: 01/15/2008 Source: Napa County Department of Environmental Management

Number of Days to Update: 23 Telephone: 707-253-4269

Last EDR Contact :08/28/2014

NOTIFY 65: Proposition 65 Records

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Listings of all Proposition 65 incidents reported to counties by the State Water Resources Control Board and the Regional
Water Quality Control Board.  This database is no longer updated by the reporting agency.

Date of Government Version: 10/21/1993 Source: State Water Resources Control Board

Number of Days to Update: 18 Telephone: 916-445-3846

Last EDR Contact :09/22/2014

NPDES: NPDES Permits Listing

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

A listing of NPDES permits, including stormwater.

Date of Government Version: 05/19/2014 Source: State Water Resources Control Board

Number of Days to Update: 8 Telephone: 916-445-9379

Last EDR Contact :08/18/2014

ORANGE CO. LUST: List of Underground Storage Tank Cleanups

Standard Environmental Record Source: State and tribal leaking storage tank lists

Orange County Underground Storage Tank Cleanups (LUST).

Date of Government Version: 08/01/2014 Source: Health Care Agency

Number of Days to Update: 45 Telephone: 714-834-3446

Last EDR Contact :08/07/2014

ORANGE CO. UST: List of Underground Storage Tank Facilities

Standard Environmental Record Source: State and tribal registered storage tank lists

RECORD SOURCES AND CURRENCY
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Orange County Underground Storage Tank Facilities (UST).

Date of Government Version: 08/01/2014 Source: Health Care Agency

Number of Days to Update: 8 Telephone: 714-834-3446

Last EDR Contact :08/07/2014

Orange Co. Industrial Site: List of Industrial Site Cleanups

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Petroleum and non-petroleum spills.

Date of Government Version: 05/01/2014 Source: Health Care Agency

Number of Days to Update: 7 Telephone: 714-834-3446

Last EDR Contact :08/07/2014

PLACER CO. MS: Master List of Facilities

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.25 Mile

List includes aboveground tanks, underground tanks and cleanup sites.

Date of Government Version: 06/09/2014 Source: Placer County Health and Human Services

Number of Days to Update: 29 Telephone: 530-745-2363

Last EDR Contact :09/22/2014

PROC: Certified Processors Database

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

A listing of certified processors.

Date of Government Version: 06/16/2014 Source: Department of Conservation

Number of Days to Update: 23 Telephone: 916-323-3836

Last EDR Contact :09/17/2014

RESPONSE: State Response Sites

Standard Environmental Record Source: State and tribal - equivalent NPL

Search Distance: 0.333 Mile

Identifies confirmed release sites where DTSC is involved in remediation, either in a lead or oversight capacity. These
confirmed release sites are generally high-priority and high potential risk.

Date of Government Version: 08/05/2014 Source: Department of Toxic Substances Control

Number of Days to Update: 51 Telephone: 916-323-3400

Last EDR Contact :08/06/2014

RIVERSIDE CO. LUST: Listing of Underground Tank Cleanup Sites

Standard Environmental Record Source: State and tribal leaking storage tank lists

Riverside County Underground Storage Tank Cleanup Sites (LUST).

Date of Government Version: 07/08/2014 Source: Department of Environmental Health

Number of Days to Update: 17 Telephone: 951-358-5055

Last EDR Contact :09/22/2014

RIVERSIDE CO. UST: Underground Storage Tank Tank List

RECORD SOURCES AND CURRENCY
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Standard Environmental Record Source: State and tribal registered storage tank lists

Underground storage tank sites located in Riverside county.

Date of Government Version: 07/08/2014 Source: Department of Environmental Health

Number of Days to Update: 38 Telephone: 951-358-5055

Last EDR Contact :09/22/2014

SAN DIEGO CO. HMMD: Hazardous Materials Management Division Database

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

The database includes:  HE58 - This report contains the business name, site address, business phone number, establishment
'H' permit number, type of permit, and the business status.  HE17 - In addition to providing the same information provided in the
HE58 listing, HE17 provides inspection dates, violations received by the establishment, hazardous waste generated, the
quantity, method of storage, treatment/disposal of waste and the hauler, and information on underground storage tanks.
Unauthorized Release List - Includes a summary of environmental contamination cases in San Diego County (underground
tank cases, non-tank cases, groundwater contamination, and soil contamination are included.)

Date of Government Version: 09/23/2013 Source: Hazardous Materials Management Division

Number of Days to Update: 23 Telephone: 619-338-2268

Last EDR Contact :09/22/2014

SAN DIEGO CO. LF: Solid Waste Facilities

Standard Environmental Record Source: State and tribal landfill / solid waste disposal

San Diego County Solid Waste Facilities.

Date of Government Version: 10/31/2013 Source: Department of Health Services

Number of Days to Update: 42 Telephone: 619-338-2209

Last EDR Contact :07/22/2014

SAN DIEGO CO. SAM: Environmental Case Listing

Standard Environmental Record Source: State and tribal leaking storage tank lists

Search Distance: 0.333 Mile

The listing contains all underground tank release cases and projects pertaining to properties contaminated with hazardous
substances that are actively under review by the Site Assessment and Mitigation Program.

Date of Government Version: 03/23/2010 Source: San Diego County Department of Environmental Health

Number of Days to Update: 24 Telephone: 619-338-2371

Last EDR Contact :09/08/2014

SAN FRANCISCO CO. LUST: Local Oversite Facilities

Standard Environmental Record Source: State and tribal leaking storage tank lists

A listing of leaking underground storage tank sites located in San Francisco county.

Date of Government Version: 09/19/2008 Source: Department Of Public Health San Francisco County

Number of Days to Update: 10 Telephone: 415-252-3920

Last EDR Contact :08/07/2014

SAN FRANCISCO CO. UST: Underground Storage Tank Information

Standard Environmental Record Source: State and tribal registered storage tank lists

Underground storage tank sites located in San Francisco county.

Date of Government Version: 11/29/2010 Source: Department of Public Health

Number of Days to Update: 5 Telephone: 415-252-3920

RECORD SOURCES AND CURRENCY
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Last EDR Contact :08/07/2014

SAN JOSE HAZMAT: Hazardous Material Facilities

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Hazardous material facilities, including underground storage tank sites.

Date of Government Version: 05/12/2014 Source: City of San Jose Fire Department

Number of Days to Update: 9 Telephone: 408-535-7694

Last EDR Contact :08/08/2014

SAN MATEO CO. LUST: Fuel Leak List

Standard Environmental Record Source: State and tribal leaking storage tank lists

A listing of leaking underground storage tank sites located in San Mateo county.

Date of Government Version: 06/16/2014 Source: San Mateo County Environmental Health Services Division

Number of Days to Update: 21 Telephone: 650-363-1921

Last EDR Contact :09/15/2014

SCH: School Property Evaluation Program

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

This category contains proposed and existing school sites that are being evaluated by DTSC for possible hazardous materials
contamination. In some cases, these properties may be listed in the CalSites category depending on the level of threat to public
health and safety or the environment they pose.

Date of Government Version: 08/05/2014 Source: Department of Toxic Substances Control

Number of Days to Update: 51 Telephone: 916-323-3400

Last EDR Contact :08/06/2014

SLIC: Statewide SLIC Cases

Standard Environmental Record Source: State and tribal leaking storage tank lists

Search Distance: 0.333 Mile

The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality from spills, leaks,
and similar discharges.

Date of Government Version: 07/30/2014 Source: State Water Resources Control Board

Number of Days to Update: 25 Telephone: 866-480-1028

Last EDR Contact :09/17/2014

SLIC REG 1: Active Toxic Site Investigations

Standard Environmental Record Source: State and tribal leaking storage tank lists

The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality from spills, leaks,
and similar discharges.

Date of Government Version: 04/03/2003 Source: California Regional Water Quality Control Board, North
Coast Region (1)

Number of Days to Update: 18 Telephone: 707-576-2220

Last EDR Contact :08/01/2011

SLIC REG 2: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing

Standard Environmental Record Source: State and tribal leaking storage tank lists

RECORD SOURCES AND CURRENCY
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The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality from spills, leaks,
and similar discharges.

Date of Government Version: 09/30/2004 Source: Regional Water Quality Control Board San Francisco Bay
Region (2)

Number of Days to Update: 30 Telephone: 510-286-0457

Last EDR Contact :09/19/2011

SLIC REG 3: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing

Standard Environmental Record Source: State and tribal leaking storage tank lists

The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality from spills, leaks,
and similar discharges.

Date of Government Version: 05/18/2006 Source: California Regional Water Quality Control Board Central
Coast Region (3)

Number of Days to Update: 28 Telephone: 805-549-3147

Last EDR Contact :07/18/2011

SLIC REG 4: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing

Standard Environmental Record Source: State and tribal leaking storage tank lists

The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality from spills, leaks,
and similar discharges.

Date of Government Version: 11/17/2004 Source: Region Water Quality Control Board Los Angeles Region
(4)

Number of Days to Update: 47 Telephone: 213-576-6600

Last EDR Contact :07/01/2011

SLIC REG 5: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing

Standard Environmental Record Source: State and tribal leaking storage tank lists

The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality from spills, leaks,
and similar discharges.

Date of Government Version: 04/01/2005 Source: Regional Water Quality Control Board Central Valley
Region (5)

Number of Days to Update: 16 Telephone: 916-464-3291

Last EDR Contact :09/12/2011

SLIC REG 6L: SLIC Sites

Standard Environmental Record Source: State and tribal leaking storage tank lists

The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality from spills, leaks,
and similar discharges.

Date of Government Version: 09/07/2004 Source: California Regional Water Quality Control Board, Lahontan
Region

Number of Days to Update: 35 Telephone: 530-542-5574

Last EDR Contact :08/15/2011

SLIC REG 6V: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing

Standard Environmental Record Source: State and tribal leaking storage tank lists

The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality from spills, leaks,
and similar discharges.

Date of Government Version: 05/24/2005 Source: Regional Water Quality Control Board, Victorville Branch

Number of Days to Update: 22 Telephone: 619-241-6583

Last EDR Contact :08/15/2011

RECORD SOURCES AND CURRENCY
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SLIC REG 7: SLIC List

Standard Environmental Record Source: State and tribal leaking storage tank lists

The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality from spills, leaks,
and similar discharges.

Date of Government Version: 11/24/2004 Source: California Regional Quality Control Board, Colorado River
Basin Region

Number of Days to Update: 36 Telephone: 760-346-7491

Last EDR Contact :08/01/2011

SLIC REG 8: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing

Standard Environmental Record Source: State and tribal leaking storage tank lists

The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality from spills, leaks,
and similar discharges.

Date of Government Version: 04/03/2008 Source: California Region Water Quality Control Board Santa Ana
Region (8)

Number of Days to Update: 11 Telephone: 951-782-3298

Last EDR Contact :09/12/2011

SLIC REG 9: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing

Standard Environmental Record Source: State and tribal leaking storage tank lists

The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality from spills, leaks,
and similar discharges.

Date of Government Version: 09/10/2007 Source: California Regional Water Quality Control Board San Diego
Region (9)

Number of Days to Update: 17 Telephone: 858-467-2980

Last EDR Contact :08/08/2011

SOLANO CO. LUST: Leaking Underground Storage Tanks

Standard Environmental Record Source: State and tribal leaking storage tank lists

A listing of leaking underground storage tank sites located in Solano county.

Date of Government Version: 06/19/2014 Source: Solano County Department of Environmental Management

Number of Days to Update: 29 Telephone: 707-784-6770

Last EDR Contact :09/15/2014

SOLANO CO. UST: Underground Storage Tanks

Standard Environmental Record Source: State and tribal registered storage tank lists

Underground storage tank sites located in Solano county.

Date of Government Version: 06/19/2014 Source: Solano County Department of Environmental Management

Number of Days to Update: 29 Telephone: 707-784-6770

Last EDR Contact :09/15/2014

SONOMA CO. LUST: Leaking Underground Storage Tank Sites

Standard Environmental Record Source: State and tribal leaking storage tank lists

A listing of leaking underground storage tank sites located in Sonoma county.

Date of Government Version: 07/01/2014 Source: Department of Health Services

Number of Days to Update: 25 Telephone: 707-565-6565

Last EDR Contact :09/29/2014

SUTTER CO. UST: Underground Storage Tanks

RECORD SOURCES AND CURRENCY
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Standard Environmental Record Source: State and tribal registered storage tank lists

Underground storage tank sites located in Sutter county.

Date of Government Version: 06/09/2014 Source: Sutter County Department of Agriculture

Number of Days to Update: 36 Telephone: 530-822-7500

Last EDR Contact :09/08/2014

SWEEPS UST: SWEEPS UST Listing

Standard Environmental Record Source: State and tribal registered storage tank lists

Search Distance: Property

Statewide Environmental Evaluation and Planning System.  This underground storage tank listing was updated and maintained
by a company contacted by the SWRCB in the early 1990's.  The listing is no longer updated or maintained.  The local agency
is the contact for more information  on a site on the SWEEPS list.

Date of Government Version: 06/01/1994 Source: State Water Resources Control Board

Number of Days to Update: 35 Telephone: Not Reported

Last EDR Contact :06/03/2005

SWF/LF (SWIS): Solid Waste Information System

Standard Environmental Record Source: State and tribal landfill / solid waste disposal

Search Distance: 0.333 Mile

Active, Closed and Inactive Landfills.SWF/LF records typically contain an inventory of solid waste disposal facilities or
landfills.These may be active or inactive facilities or open dumps that failed to meet RCRA Section 4004 criteriafor solid waste
landfills or disposal sites.

Date of Government Version: 05/19/2014 Source: Department of Resources Recycling and Recovery

Number of Days to Update: 2 Telephone: 916-341-6320

Last EDR Contact :08/18/2014

SWRCY: Recycler Database

Standard Environmental Record Source: State and tribal landfill / solid waste disposal

Search Distance: 0.333 Mile

A listing of recycling facilities in California.

Date of Government Version: 06/16/2014 Source: Department of Conservation

Number of Days to Update: 24 Telephone: 916-323-3836

Last EDR Contact :09/17/2014

Sacramento Co. CS: Toxic Site Clean-Up List

Standard Environmental Record Source: State and tribal leaking storage tank lists

Search Distance: 0.333 Mile

List of sites where unauthorized releases of potentially hazardous materials have occurred.

Date of Government Version: 02/06/2014 Source: Sacramento County Environmental Management

Number of Days to Update: 21 Telephone: 916-875-8406

Last EDR Contact :07/11/2014

Sacramento Co. ML: Master Hazardous Materials Facility List

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.25 Mile

RECORD SOURCES AND CURRENCY
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Any business that has hazardous materials on site - hazardous material storage sites, underground storage tanks, waste
generators.

Date of Government Version: 05/05/2014 Source: Sacramento County Environmental Management

Number of Days to Update: 11 Telephone: 916-875-8406

Last EDR Contact :07/08/2014

San Bern. Co. Permit: Hazardous Material Permits

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.25 Mile

This listing includes underground storage tanks, medical waste handlers/generators, hazardous materials handlers, hazardous
waste generators, and waste oil generators/handlers.

Date of Government Version: 08/06/2014 Source: San Bernardino County Fire Department Hazardous
Materials Division

Number of Days to Update: 54 Telephone: 909-387-3041

Last EDR Contact :08/07/2014

San Mateo Co. BI: Business Inventory

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.25 Mile

List includes Hazardous Materials Business Plan, hazardous waste generators, and underground storage tanks.

Date of Government Version: 04/03/2014 Source: San Mateo County Environmental Health Services Division

Number of Days to Update: 27 Telephone: 650-363-1921

Last EDR Contact :09/15/2014

TORRANCE UST: City of Torrance Underground Storage Tank

Standard Environmental Record Source: State and tribal registered storage tank lists

Underground storage tank sites located in the city of Torrance.

Date of Government Version: 01/13/2014 Source: City of Torrance Fire Department

Number of Days to Update: 32 Telephone: 310-618-2973

Last EDR Contact :07/25/2014

TOXIC PITS: Toxic Pits Cleanup Act Sites

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

Toxic PITS Cleanup Act Sites.  TOXIC PITS identifies sites suspected of containing hazardous substances where cleanup has
not yet been completed.

Date of Government Version: 07/01/1995 Source: State Water Resources Control Board

Number of Days to Update: 27 Telephone: 916-227-4364

Last EDR Contact :01/26/2009

UIC: UIC Listing

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

A listing of wells identified as underground injection wells, in the California Oil and Gas Wells database.

Date of Government Version: 01/15/2014 Source: Deaprtment of Conservation

Number of Days to Update: 37 Telephone: 916-445-2408

RECORD SOURCES AND CURRENCY
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Last EDR Contact :09/17/2014

UST: Active UST Facilities

Standard Environmental Record Source: State and tribal registered storage tank lists

Search Distance: Property

Active UST facilities gathered from the local regulatory agencies

Date of Government Version: 07/30/2014 Source: SWRCB

Number of Days to Update: 20 Telephone: 916-341-5851

Last EDR Contact :09/19/2014

UST MENDOCINO: Mendocino County UST Database

Standard Environmental Record Source: State and tribal registered storage tank lists

A listing of underground storage tank locations in Mendocino County.

Date of Government Version: 09/23/2009 Source: Department of Public Health

Number of Days to Update: 8 Telephone: 707-463-4466

Last EDR Contact :08/28/2014

UST SAN JOAQUIN: San Joaquin Co. UST

Standard Environmental Record Source: State and tribal registered storage tank lists

A listing of underground storage tank locations in San Joaquin county.

Date of Government Version: 06/20/2014 Source: Environmental Health Department

Number of Days to Update: 18 Telephone: Not Reported

Last EDR Contact :09/22/2014

VCP: Voluntary Cleanup Program Properties

Standard Environmental Record Source: State and tribal voluntary cleanup sites

Search Distance: 0.333 Mile

Contains low threat level properties with either confirmed or unconfirmed releases and the project proponents have request that
DTSC oversee investigation and/or cleanup activities and have agreed to provide coverage for DTSC's costs.

Date of Government Version: 08/05/2014 Source: Department of Toxic Substances Control

Number of Days to Update: 51 Telephone: 916-323-3400

Last EDR Contact :08/06/2014

VENTURA CO. BWT: Business Plan, Hazardous Waste Producers, and Operating Underground Tanks

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

The BWT list indicates by site address whether the Environmental Health Division has Business Plan (B), Waste Producer (W),
and/or Underground Tank (T) information.

Date of Government Version: 07/28/2014 Source: Ventura County Environmental Health Division

Number of Days to Update: 39 Telephone: 805-654-2813

Last EDR Contact :08/14/2014

VENTURA CO. LF: Inventory of Illegal Abandoned and Inactive Sites

Standard Environmental Record Source: State and tribal landfill / solid waste disposal

Ventura County Inventory of Closed, Illegal Abandoned, and Inactive Sites.

Date of Government Version: 12/01/2011 Source: Environmental Health Division

Number of Days to Update: 49 Telephone: 805-654-2813

RECORD SOURCES AND CURRENCY

TC  GR 22

1.ai

Packet Pg. 1885

A
tt

ac
h

m
en

t:
 P

h
as

e 
I E

n
vi

ro
n

m
en

ta
l S

it
e 

A
ss

es
sm

en
t 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Last EDR Contact :07/01/2014

VENTURA CO. LUST: Listing of Underground Tank Cleanup Sites

Standard Environmental Record Source: State and tribal leaking storage tank lists

Ventura County Underground Storage Tank Cleanup Sites (LUST).

Date of Government Version: 05/29/2008 Source: Environmental Health Division

Number of Days to Update: 37 Telephone: 805-654-2813

Last EDR Contact :08/13/2014

VENTURA CO. UST: Underground Tank Closed Sites List

Standard Environmental Record Source: State and tribal registered storage tank lists

Ventura County Operating Underground Storage Tank Sites (UST)/Underground Tank Closed Sites List.

Date of Government Version: 05/27/2014 Source: Environmental Health Division

Number of Days to Update: 24 Telephone: 805-654-2813

Last EDR Contact :09/17/2014

WDS: Waste Discharge System

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Sites which have been issued waste discharge requirements.

Date of Government Version: 06/19/2007 Source: State Water Resources Control Board

Number of Days to Update: 9 Telephone: 916-341-5227

Last EDR Contact :08/19/2014

WIP: Well Investigation Program Case List

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.25 Mile

Well Investigation Program case in the San Gabriel and San Fernando Valley area.

Date of Government Version: 07/03/2009 Source: Los Angeles Water Quality Control Board

Number of Days to Update: 13 Telephone: 213-576-6726

Last EDR Contact :09/29/2014

WMUDS/SWAT: Waste Management Unit Database

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

Waste Management Unit Database System.  WMUDS is used by the State Water Resources Control Board staff and the
Regional Water Quality Control Boards for program tracking and inventory of waste management units. WMUDS is composed
of the following databases:  Facility Information, Scheduled Inspections Information, Waste Management Unit Information,
SWAT Program Information, SWAT Report Summary Information, SWAT Report Summary Data, Chapter 15 (formerly
Subchapter 15) Information, Chapter 15 Monitoring Parameters, TPCA Program Information, RCRA Program Information,
Closure Information, and Interested Parties Information.

Date of Government Version: 04/01/2000 Source: State Water Resources Control Board

Number of Days to Update: 30 Telephone: 916-227-4448

Last EDR Contact :08/07/2014

YOLO CO. UST: Underground Storage Tank Comprehensive Facility Report

Standard Environmental Record Source: State and tribal registered storage tank lists

Underground storage tank sites located in Yolo county.

RECORD SOURCES AND CURRENCY
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Date of Government Version: 06/30/2014 Source: Yolo County Department of Health

Number of Days to Update: 42 Telephone: 530-666-8646

Last EDR Contact :09/22/2014

2020 COR ACTION: 2020 Corrective Action Program List

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.25 Mile

The EPA has set ambitious goals for the RCRA Corrective Action program by creating the 2020 Corrective Action Universe.
This RCRA cleanup baseline includes facilities expected to need corrective action.  The 2020 universe contains a wide variety
of sites.  Some properties are heavily contaminated while others were contaminated but have since been cleaned up.  Still
others have not been fully investigated yet, and may require little or no remediation.  Inclusion in the 2020 Universe does not
necessarily imply failure on the part of a facility to meet its RCRA obligations.

Date of Government Version: 11/11/2011 Source: Environmental Protection Agency

Number of Days to Update: 7 Telephone: 703-308-4044

Last EDR Contact :08/15/2014

CERCLIS: Comprehensive Environmental Response, Compensation, and Liability Information System

Standard Environmental Record Source: Federal CERCLIS

Search Distance: 0.333 Mile

CERCLIS contains data on potentially hazardous waste sites that have been reported to the USEPA by states, municipalities,
private companies and private persons, pursuant to Section 103 of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA).  CERCLIS contains sites which are either proposed to or on the National Priorities
List (NPL) and sites which are in the screening and assessment phase for possible inclusion on the NPL.

Date of Government Version: 10/25/2013 Source: EPA

Number of Days to Update: 94 Telephone: 703-412-9810

Last EDR Contact :08/28/2014

CERCLIS-NFRAP: CERCLIS No Further Remedial Action Planned

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

Archived sites are sites that have been removed and archived from the inventory of CERCLIS sites. Archived status indicates
that, to the best of EPA's knowledge, assessment at a site has been completed and that EPA has determined no further steps
will be taken to list this site on the National Priorities List (NPL), unless information indicates this decision was not appropriate
or other considerations require a recommendation for listing at a later time. This decision does not necessarily mean that there
is no hazard associated with a given site; it only means that, based upon available information, the location is not judged to be
a potential NPL site.

Date of Government Version: 10/25/2013 Source: EPA

Number of Days to Update: 94 Telephone: 703-412-9810

Last EDR Contact :08/28/2014

COAL ASH DOE: Sleam-Electric Plan Operation Data

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

A listing of power plants that store ash in surface ponds.

Date of Government Version: 12/31/2005 Source: Department of Energy

Number of Days to Update: 76 Telephone: 202-586-8719

Last EDR Contact :07/18/2014

COAL ASH EPA: Coal Combustion Residues Surface Impoundments List

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

RECORD SOURCES AND CURRENCY
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A listing of coal combustion residues surface impoundments with high hazard potential ratings.

Date of Government Version: 03/14/2014 Source: Environmental Protection Agency

Number of Days to Update: 47 Telephone: Not Reported

Last EDR Contact :09/10/2014

CONSENT: Superfund (CERCLA) Consent Decrees

Standard Environmental Record Source: Federal NPL

Search Distance: 0.333 Mile

Major legal settlements that establish responsibility and standards for cleanup at NPL (Superfund) sites.  Released periodically
by United States District Courts after settlement by parties to litigation matters.

Date of Government Version: 12/31/2013 Source: Department of Justice, Consent Decree Library

Number of Days to Update: 31 Telephone: Varies

Last EDR Contact :09/30/2014

CORRACTS: Corrective Action Report

Standard Environmental Record Source: Federal RCRA CORRACTS facilities list

Search Distance: 0.333 Mile

CORRACTS identifies hazardous waste handlers with RCRA corrective action activity.

Date of Government Version: 06/10/2014 Source: EPA

Number of Days to Update: 78 Telephone: 800-424-9346

Last EDR Contact :07/02/2014

DEBRIS REGION 9: Torres Martinez Reservation Illegal Dump Site Locations

Standard Environmental Record Source: State and tribal landfill / solid waste disposal

Search Distance: 0.333 Mile

A listing of illegal dump sites location on the Torres Martinez Indian Reservation located in eastern Riverside County and
northern Imperial County, California.

Date of Government Version: 01/12/2009 Source: EPA, Region 9

Number of Days to Update: 137 Telephone: 415-947-4219

Last EDR Contact :07/25/2014

DELISTED NPL: National Priority List Deletions

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) establishes the criteria that the EPA uses to
delete sites from the NPL.  In accordance with 40 CFR 300.425.(e), sites may be deleted from the NPL where no further
response is appropriate.

Date of Government Version: 10/25/2013 Source: EPA

Number of Days to Update: 78 Telephone: Not Reported

Last EDR Contact :09/19/2014

DOT OPS: Incident and Accident Data

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Department of Transporation, Office of Pipeline Safety Incident and Accident data.

Date of Government Version: 07/31/2012 Source: Department of Transporation, Office of Pipeline Safety

RECORD SOURCES AND CURRENCY

TC  GR 25

1.ai

Packet Pg. 1888

A
tt

ac
h

m
en

t:
 P

h
as

e 
I E

n
vi

ro
n

m
en

ta
l S

it
e 

A
ss

es
sm

en
t 

 (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Number of Days to Update: 42 Telephone: 202-366-4595

Last EDR Contact :08/06/2014

EPA WATCH LIST: EPA WATCH LIST

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

EPA maintains a "Watch List" to facilitate dialogue between EPA, state and local environmental agencies on enforcement
matters relating to facilities with alleged violations identified as either significant or high priority. Being on the Watch List does
not mean that the facility has actually violated the law only that an investigation by EPA or a state or local environmental
agency has led those organizations to allege that an unproven violation has in fact occurred. Being on the Watch List does not
represent a higher level of concern regarding the alleged violations that were detected, but instead indicates cases requiring
additional dialogue between EPA, state and local agencies - primarily because of the length of time the alleged violation has
gone unaddressed or unresolved.

Date of Government Version: 08/30/2013 Source: Environmental Protection Agency

Number of Days to Update: 88 Telephone: 617-520-3000

Last EDR Contact :08/15/2014

ERNS: Emergency Response Notification System

Standard Environmental Record Source: Federal ERNS list

Search Distance: Property

Emergency Response Notification System.  ERNS records and stores information on reported releases of oil and hazardous
substances.

Date of Government Version: 09/30/2013 Source: National Response Center, United States Coast Guard

Number of Days to Update: 66 Telephone: 202-267-2180

Last EDR Contact :09/30/2014

FEMA UST: Underground Storage Tank Listing

Standard Environmental Record Source: State and tribal registered storage tank lists

Search Distance: Property

A listing of all FEMA owned underground storage tanks.

Date of Government Version: 01/01/2010 Source: FEMA

Number of Days to Update: 55 Telephone: 202-646-5797

Last EDR Contact :07/08/2014

FINDS: Facility Index System/Facility Registry System

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Facility Index System.  FINDS contains both facility information and 'pointers' to other sources that contain more detail.  EDR
includes the following FINDS databases in this report:  PCS (Permit Compliance System), AIRS (Aerometric Information
Retrieval System), DOCKET (Enforcement Docket used to manage and track information on civil judicial enforcement cases for
all environmental statutes), FURS (Federal Underground Injection Control), C-DOCKET (Criminal Docket System used to track
criminal enforcement actions for all environmental statutes), FFIS (Federal Facilities Information System), STATE (State
Environmental Laws and Statutes), and PADS (PCB Activity Data System).

Date of Government Version: 11/18/2013 Source: EPA

Number of Days to Update: 13 Telephone: Not Reported

Last EDR Contact :09/10/2014

FTTS: FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances
Control Act)

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

RECORD SOURCES AND CURRENCY
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FTTS tracks administrative cases and pesticide enforcement actions and compliance activities related to FIFRA, TSCA and
EPCRA (Emergency Planning and Community Right-to-Know Act).  To maintain currency, EDR contacts the Agency on a
quarterly basis.

Date of Government Version: 04/09/2009 Source: EPA/Office of Prevention, Pesticides and Toxic Substances

Number of Days to Update: 25 Telephone: 202-566-1667

Last EDR Contact :08/19/2014

FTTS INSP: FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances
Control Act)

Standard Environmental Record Source: Other Standard Environmental Records

A listing of FIFRA/TSCA Tracking System (FTTS) inspections and enforcements.

Date of Government Version: 04/09/2009 Source: EPA

Number of Days to Update: 25 Telephone: 202-566-1667

Last EDR Contact :08/19/2014

FUDS: Formerly Used Defense Sites

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

The listing includes locations of Formerly Used Defense Sites properties where the US Army Corps of Engineers is actively
working or will take necessary cleanup actions.

Date of Government Version: 06/06/2014 Source: U.S. Army Corps of Engineers

Number of Days to Update: 8 Telephone: 202-528-4285

Last EDR Contact :09/10/2014

HIST FTTS: FIFRA/TSCA Tracking System Administrative Case Listing

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

A complete administrative case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA regions.  The information
was obtained from the National Compliance Database (NCDB).  NCDB supports the implementation of FIFRA (Federal
Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some EPA regions are now closing out
records.  Because of that, and the fact that some EPA regions are not providing EPA Headquarters with updated records, it
was decided to create a HIST FTTS database.  It included records that may not be included in the newer FTTS database
updates.  This database is no longer updated.

Date of Government Version: 10/19/2006 Source: Environmental Protection Agency

Number of Days to Update: 40 Telephone: 202-564-2501

Last EDR Contact :12/17/2007

HMIRS: Hazardous Materials Information Reporting System

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Hazardous Materials Incident Report System.  HMIRS contains hazardous material spill incidents reported to DOT.

Date of Government Version: 06/30/2014 Source: U.S. Department of Transportation

Number of Days to Update: 79 Telephone: 202-366-4555

Last EDR Contact :07/01/2014

ICIS: Integrated Compliance Information System

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

RECORD SOURCES AND CURRENCY
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The Integrated Compliance Information System (ICIS) supports the information needs of the national enforcement and
compliance program as well as the unique needs of the National Pollutant Discharge Elimination System (NPDES) program.

Date of Government Version: 05/06/2014 Source: Environmental Protection Agency

Number of Days to Update: 32 Telephone: 202-564-5088

Last EDR Contact :10/09/2014

INDIAN LUST R1: Leaking Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal leaking storage tank lists

Search Distance: 0.333 Mile

A listing of leaking underground storage tank locations on Indian Land.

Date of Government Version: 02/01/2013 Source: EPA Region 1

Number of Days to Update: 184 Telephone: 617-918-1313

Last EDR Contact :08/01/2014

INDIAN LUST R10: Leaking Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal leaking storage tank lists

LUSTs on Indian land in Alaska, Idaho, Oregon and Washington.

Date of Government Version: 05/20/2014 Source: EPA Region 10

Number of Days to Update: 73 Telephone: 206-553-2857

Last EDR Contact :04/28/2014

INDIAN LUST R4: Leaking Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal leaking storage tank lists

LUSTs on Indian land in Florida, Mississippi and North Carolina.

Date of Government Version: 07/30/2014 Source: EPA Region 4

Number of Days to Update: 10 Telephone: 404-562-8677

Last EDR Contact :04/22/2014

INDIAN LUST R5: Leaking Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal leaking storage tank lists

Leaking underground storage tanks located on Indian Land in Michigan, Minnesota and Wisconsin.

Date of Government Version: 08/04/2014 Source: EPA, Region 5

Number of Days to Update: 17 Telephone: 312-886-7439

Last EDR Contact :04/28/2014

INDIAN LUST R6: Leaking Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal leaking storage tank lists

LUSTs on Indian land in New Mexico and Oklahoma.

Date of Government Version: 05/14/2014 Source: EPA Region 6

Number of Days to Update: 61 Telephone: 214-665-6597

Last EDR Contact :07/22/2014

INDIAN LUST R7: Leaking Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal leaking storage tank lists

LUSTs on Indian land in Iowa, Kansas, and Nebraska

Date of Government Version: 05/22/2014 Source: EPA Region 7

RECORD SOURCES AND CURRENCY
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Number of Days to Update: 27 Telephone: 913-551-7003

Last EDR Contact :04/28/2014

INDIAN LUST R8: Leaking Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal leaking storage tank lists

LUSTs on Indian land in Colorado, Montana, North Dakota, South Dakota, Utah and Wyoming.

Date of Government Version: 08/13/2014 Source: EPA Region 8

Number of Days to Update: 7 Telephone: 303-312-6271

Last EDR Contact :07/22/2014

INDIAN LUST R9: Leaking Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal leaking storage tank lists

LUSTs on Indian land in Arizona, California, New Mexico and Nevada

Date of Government Version: 03/01/2013 Source: Environmental Protection Agency

Number of Days to Update: 42 Telephone: 415-972-3372

Last EDR Contact :07/22/2014

INDIAN ODI: Report on the Status of Open Dumps on Indian Lands

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

Location of open dumps on Indian land.

Date of Government Version: 12/31/1998 Source: Environmental Protection Agency

Number of Days to Update: 52 Telephone: 703-308-8245

Last EDR Contact :08/01/2014

INDIAN UST R1: Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal registered storage tank lists

Search Distance: Property

The Indian Underground Storage Tank (UST) database provides information about  underground storage tanks on Indian land
in EPA Region 1 (Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont and ten Tribal Nations).

Date of Government Version: 02/01/2013 Source: EPA, Region 1

Number of Days to Update: 271 Telephone: 617-918-1313

Last EDR Contact :08/01/2014

INDIAN UST R10: Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal registered storage tank lists

The Indian Underground Storage Tank (UST) database provides information about  underground storage tanks on Indian land
in EPA Region 10 (Alaska, Idaho, Oregon, Washington, and Tribal Nations).

Date of Government Version: 05/20/2014 Source: EPA Region 10

Number of Days to Update: 66 Telephone: 206-553-2857

Last EDR Contact :07/22/2014

INDIAN UST R4: Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal registered storage tank lists

The Indian Underground Storage Tank (UST) database provides information about  underground storage tanks on Indian land
in EPA Region 4 (Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee and Tribal
Nations)

Date of Government Version: 07/30/2014 Source: EPA Region 4

RECORD SOURCES AND CURRENCY
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Number of Days to Update: 10 Telephone: 404-562-9424

Last EDR Contact :04/22/2014

INDIAN UST R5: Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal registered storage tank lists

The Indian Underground Storage Tank (UST) database provides information about  underground storage tanks on Indian land
in EPA Region 5 (Michigan, Minnesota and Wisconsin and Tribal Nations).

Date of Government Version: 08/04/2014 Source: EPA Region 5

Number of Days to Update: 17 Telephone: 312-886-6136

Last EDR Contact :04/28/2014

INDIAN UST R6: Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal registered storage tank lists

The Indian Underground Storage Tank (UST) database provides information about  underground storage tanks on Indian land
in EPA Region 6 (Louisiana, Arkansas, Oklahoma, New Mexico, Texas and 65 Tribes).

Date of Government Version: 07/25/2014 Source: EPA Region 6

Number of Days to Update: 25 Telephone: 214-665-7591

Last EDR Contact :07/22/2014

INDIAN UST R7: Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal registered storage tank lists

The Indian Underground Storage Tank (UST) database provides information about  underground storage tanks on Indian land
in EPA Region 7 (Iowa, Kansas, Missouri, Nebraska, and 9 Tribal Nations).

Date of Government Version: 08/20/2014 Source: EPA Region 7

Number of Days to Update: 27 Telephone: 913-551-7003

Last EDR Contact :04/28/2014

INDIAN UST R8: Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal registered storage tank lists

The Indian Underground Storage Tank (UST) database provides information about  underground storage tanks on Indian land
in EPA Region 8 (Colorado, Montana, North Dakota, South Dakota, Utah, Wyoming and 27 Tribal Nations).

Date of Government Version: 08/13/2014 Source: EPA Region 8

Number of Days to Update: 7 Telephone: 303-312-6137

Last EDR Contact :07/22/2014

INDIAN UST R9: Underground Storage Tanks on Indian Land

Standard Environmental Record Source: State and tribal registered storage tank lists

The Indian Underground Storage Tank (UST) database provides information about  underground storage tanks on Indian land
in EPA Region 9 (Arizona, California, Hawaii, Nevada, the Pacific Islands, and Tribal Nations).

Date of Government Version: 08/14/2014 Source: EPA Region 9

Number of Days to Update: 7 Telephone: 415-972-3368

Last EDR Contact :07/22/2014

INDIAN VCP R1: Voluntary Cleanup Priority Listing

Standard Environmental Record Source: State and tribal voluntary cleanup sites

Search Distance: 0.333 Mile

A listing of voluntary cleanup priority sites located on Indian Land located in Region 1.

Date of Government Version: 05/30/2014 Source: EPA, Region 1

Number of Days to Update: 45 Telephone: 617-918-1102

RECORD SOURCES AND CURRENCY
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Last EDR Contact :07/01/2014

INDIAN VCP R7: Voluntary Cleanup Priority Lisitng

Standard Environmental Record Source: State and tribal voluntary cleanup sites

A listing of voluntary cleanup priority sites located on Indian Land located in Region 7.

Date of Government Version: 03/20/2008 Source: EPA, Region 7

Number of Days to Update: 27 Telephone: 913-551-7365

Last EDR Contact :04/20/2009

LEAD SMELTER 1: Lead Smelter Sites

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

A listing of former lead smelter site locations.

Date of Government Version: 06/04/2014 Source: Environmental Protection Agency

Number of Days to Update: 46 Telephone: 703-603-8787

Last EDR Contact :07/01/2014

LEAD SMELTER 2: Lead Smelter Sites

Standard Environmental Record Source: Other Standard Environmental Records

A list of several hundred sites in the U.S. where secondary lead smelting was done from 1931and 1964.  These sites may pose
a threat to public health through ingestion or inhalation of contaminated soil or dust

Date of Government Version: 04/05/2001 Source: American Journal of Public Health

Number of Days to Update: 36 Telephone: 703-305-6451

Last EDR Contact :12/02/2009

LIENS 2: CERCLA Lien Information

Standard Environmental Record Source: Federal CERCLIS

Search Distance: Property

A Federal CERCLA ('Superfund') lien can exist by operation of law at any site or property at which EPA has spent Superfund
monies. These monies are spent to investigate and address releases and threatened releases of contamination. CERCLIS
provides information as to the identity of these sites and properties.

Date of Government Version: 02/18/2014 Source: Environmental Protection Agency

Number of Days to Update: 37 Telephone: 202-564-6023

Last EDR Contact :07/22/2014

LUCIS: Land Use Control Information System

Standard Environmental Record Source: Federal institutional controls / engineering controls registries

Search Distance: 0.333 Mile

LUCIS contains records of land use control information pertaining to the former Navy Base Realignment and Closure
properties.

Date of Government Version: 05/28/2014 Source: Department of the Navy

Number of Days to Update: 18 Telephone: 843-820-7326

Last EDR Contact :08/14/2014

MLTS: Material Licensing Tracking System

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

RECORD SOURCES AND CURRENCY
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MLTS is maintained by the Nuclear Regulatory Commission and contains a list of approximately 8,100 sites which possess or
use radioactive materials and which are subject to NRC licensing requirements.  To maintain currency, EDR contacts the
Agency on a quarterly basis.

Date of Government Version: 07/22/2013 Source: Nuclear Regulatory Commission

Number of Days to Update: 91 Telephone: 301-415-7169

Last EDR Contact :09/08/2014

NPL: National Priority List

Standard Environmental Record Source: Federal NPL

Search Distance: 0.333 Mile

National Priorities List (Superfund).  The NPL is a subset of CERCLIS and identifies over 1,200 sites for priority cleanup under
the Superfund Program.  NPL sites may encompass relatively large areas.  As such, EDR provides polygon coverage for over
1,000 NPL site boundaries produced by EPA's Environmental Photographic Interpretation Center (EPIC) and regional EPA
offices.

Date of Government Version: 10/25/2013 Source: EPA

Number of Days to Update: 78 Telephone: Not Reported

Last EDR Contact :09/19/2014

NPL Site Boundaries

Sources:

EPA''s Environmental Photographic Interpretation Center (EPIC)
Telephone: 202-566-0690

EPA Region 1
Telephone: 617-918-1102

EPA Region 2
Telephone: 212-637-4293

EPA Region 3
Telephone: 215-814-5418

EPA Region 4
Telephone: 404-562-8681

EPA Region 5
Telephone: 312-353-1063

EPA Region 6
Telephone: 214-655-6659

EPA Region 7
Telephone: 913-551-7247

EPA Region 8
Telephone: 303-312-6118

EPA Region 9
Telephone: 415-947-4579

EPA Region 10
Telephone: 206-553-4479

NPL LIENS: Federal Superfund Liens

Standard Environmental Record Source: Federal NPL

Search Distance: Property

Federal Superfund Liens.  Under the authority granted the USEPA by CERCLA of 1980, the USEPA has the authority to file
liens against real property in order to recover remedial action expenditures or when the property owner received notification of
potential liability.  USEPA compiles a listing of filed notices of Superfund Liens.

Date of Government Version: 10/15/1991 Source: EPA

Number of Days to Update: 56 Telephone: 202-564-4267

RECORD SOURCES AND CURRENCY
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Last EDR Contact :08/15/2011

ODI: Open Dump Inventory

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

An open dump is defined as a disposal facility that does not comply with one or more of the Part 257 or Part 258 Subtitle D
Criteria.

Date of Government Version: 06/30/1985 Source: Environmental Protection Agency

Number of Days to Update: 39 Telephone: 800-424-9346

Last EDR Contact :06/09/2004

PADS: PCB Activity Database System

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

PCB Activity Database.  PADS Identifies generators, transporters, commercial storers and/or brokers and disposers of PCB's
who are required to notify the EPA of such activities.

Date of Government Version: 06/01/2013 Source: EPA

Number of Days to Update: 107 Telephone: 202-566-0500

Last EDR Contact :07/18/2014

PCB TRANSFORMER: PCB Transformer Registration Database

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

The database of PCB transformer registrations that includes all PCB registration submittals.

Date of Government Version: 02/01/2011 Source: Environmental Protection Agency

Number of Days to Update: 83 Telephone: 202-566-0517

Last EDR Contact :08/01/2014

Proposed NPL: Proposed National Priority List Sites

Standard Environmental Record Source: Federal NPL

Search Distance: 0.333 Mile

A site that has been proposed for listing on the NationalPriorities List through the issuance of a proposed rule in the Federal
Register.EPA then accepts public comments on the site, responds to the comments,and places on the NPL those sites that
continue to meet therequirements for listing.

Date of Government Version: 10/25/2013 Source: EPA

Number of Days to Update: 78 Telephone: Not Reported

Last EDR Contact :09/19/2014

RAATS: RCRA Administrative Action Tracking System

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

RCRA Administration Action Tracking System.  RAATS contains records based on enforcement actions issued under RCRA
pertaining to major violators and includes administrative and civil actions brought by the EPA.  For administration actions after
September 30, 1995, data entry in the RAATS database was discontinued.  EPA will retain a copy of the database for historical
records.  It was necessary to terminate RAATS because a decrease in agency resources made it impossible to continue to
update the information contained in the database.

Date of Government Version: 04/17/1995 Source: EPA

Number of Days to Update: 35 Telephone: 202-564-4104

RECORD SOURCES AND CURRENCY
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Last EDR Contact :06/02/2008

RADINFO: Radiation Information Database

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

The Radiation Information Database (RADINFO) contains information about facilities that are regulated by U.S. Environmental
Protection Agency (EPA) regulations for radiation and radioactivity.

Date of Government Version: 07/07/2014 Source: Environmental Protection Agency

Number of Days to Update: 18 Telephone: 202-343-9775

Last EDR Contact :07/10/2014

RCRA NonGen / NLR: RCRA - Non Generators

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

RCRAInfo is EPA's comprehensive information system, providing access to data supporting the Resource Conservation and
Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984.  The database includes
selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste as defined by the
Resource Conservation and Recovery Act (RCRA).  Non-Generators do not presently generate hazardous waste.

Date of Government Version: 06/10/2014 Source: Environmental Protection Agency

Number of Days to Update: 78 Telephone: 703-308-8895

Last EDR Contact :07/02/2014

RCRA-CESQG: RCRA - Conditionally Exempt Small Quantity Generators

Standard Environmental Record Source: Federal RCRA generators list

Search Distance: Property

RCRAInfo is EPA's comprehensive information system, providing access to data supporting the Resource Conservation and
Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984.  The database includes
selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste as defined by the
Resource Conservation and Recovery Act (RCRA).  Conditionally exempt small quantity generators (CESQGs) generate less
than 100 kg of hazardous waste, or less than 1 kg of acutely hazardous waste per month.

Date of Government Version: 06/10/2014 Source: Environmental Protection Agency

Number of Days to Update: 78 Telephone: 703-308-8895

Last EDR Contact :07/02/2014

RCRA-LQG: RCRA - Large Quantity Generators

Standard Environmental Record Source: Federal RCRA generators list

Search Distance: Property

RCRAInfo is EPA's comprehensive information system, providing access to data supporting the Resource Conservation and
Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984.  The database includes
selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste as defined by the
Resource Conservation and Recovery Act (RCRA).  Large quantity generators (LQGs) generate over 1,000 kilograms (kg) of
hazardous waste, or over 1 kg of acutely hazardous waste per month.

Date of Government Version: 06/10/2014 Source: Environmental Protection Agency

Number of Days to Update: 78 Telephone: 703-308-8895

Last EDR Contact :07/02/2014

RCRA-SQG: RCRA - Small Quantity Generators

Standard Environmental Record Source: Federal RCRA generators list

Search Distance: Property

RECORD SOURCES AND CURRENCY
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RCRAInfo is EPA's comprehensive information system, providing access to data supporting the Resource Conservation and
Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984.  The database includes
selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste as defined by the
Resource Conservation and Recovery Act (RCRA).  Small quantity generators (SQGs) generate between 100 kg and 1,000 kg
of hazardous waste per month.

Date of Government Version: 06/10/2014 Source: Environmental Protection Agency

Number of Days to Update: 78 Telephone: 703-308-8895

Last EDR Contact :07/02/2014

RCRA-TSDF: RCRA - Treatment, Storage and Disposal

Standard Environmental Record Source: Federal RCRA TSD facilities list

Search Distance: 0.333 Mile

RCRAInfo is EPA's comprehensive information system, providing access to data supporting the Resource Conservation and
Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984.  The database includes
selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste as defined by the
Resource Conservation and Recovery Act (RCRA).  Transporters are individuals or entities that move hazardous waste from
the generator offsite to a facility that can recycle, treat, store, or dispose of the waste. TSDFs treat, store, or dispose of the
waste.

Date of Government Version: 06/10/2014 Source: Environmental Protection Agency

Number of Days to Update: 78 Telephone: 703-308-8895

Last EDR Contact :07/02/2014

ROD: Records Of Decision

Standard Environmental Record Source: Federal NPL

Search Distance: 0.333 Mile

Record of Decision.  ROD documents mandate a permanent remedy at an NPL (Superfund) site containing technical and
health information to aid in the cleanup.

Date of Government Version: 11/25/2013 Source: EPA

Number of Days to Update: 74 Telephone: 703-416-0223

Last EDR Contact :09/09/2014

SCRD DRYCLEANERS: State Coalition for Remediation of Drycleaners Listing

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

The State Coalition for Remediation of Drycleaners was established in 1998, with support from the U.S. EPA Office of
Superfund Remediation and Technology Innovation. It is comprised of representatives of states with established drycleaner
remediation programs. Currently the member states are Alabama, Connecticut, Florida, Illinois, Kansas, Minnesota, Missouri,
North Carolina, Oregon, South Carolina, Tennessee, Texas, and Wisconsin.

Date of Government Version: 03/07/2011 Source: Environmental Protection Agency

Number of Days to Update: 54 Telephone: 615-532-8599

Last EDR Contact :07/25/2014

SSTS: Section 7 Tracking Systems

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Section 7 of the Federal Insecticide, Fungicide and Rodenticide Act, as amended (92 Stat. 829) requires all registered
pesticide-producing establishments to submit a report to the Environmental Protection Agency by March 1st each year. Each
establishment must report the types and amounts of pesticides, active ingredients and devices being produced, and those
having been produced and sold or distributed in the past year.

Date of Government Version: 12/31/2009 Source: EPA

Number of Days to Update: 77 Telephone: 202-564-4203

RECORD SOURCES AND CURRENCY
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Last EDR Contact :07/22/2014

TRIS: Toxic Chemical Release Inventory System

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Toxic Release Inventory System. TRIS identifies facilities which release toxic chemicals to the air, water and land in reportable
quantities under SARA Title III Section 313.

Date of Government Version: 12/31/2011 Source: EPA

Number of Days to Update: 44 Telephone: 202-566-0250

Last EDR Contact :08/29/2014

TSCA: Toxic Substances Control Act

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Toxic Substances Control Act.  TSCA identifies manufacturers and importers of chemical substances included on the TSCA
Chemical Substance Inventory list.  It includes data on the production volume of these substances by plant site.

Date of Government Version: 12/31/2006 Source: EPA

Number of Days to Update: 64 Telephone: 202-260-5521

Last EDR Contact :09/26/2014

UMTRA: Uranium Mill Tailings Sites

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

Uranium ore was mined by private companies for federal government use in national defense programs. When the mills shut
down, large piles of the sand-like material (mill tailings) remain after uranium has been extracted from the ore. Levels of human
exposure to radioactive materials from the piles are low; however, in some cases tailings were used as construction materials
before the potential health hazards of the tailings were recognized.

Date of Government Version: 09/14/2010 Source: Department of Energy

Number of Days to Update: 146 Telephone: 505-845-0011

Last EDR Contact :08/20/2014

US AIRS (AFS): Aerometric Information Retrieval System Facility Subsystem (AFS)

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

The database is a sub-system of Aerometric Information Retrieval System (AIRS).  AFS contains compliance data on air
pollution point sources regulated by the U.S. EPA and/or state and local air regulatory agencies. This information comes from
source reports by various stationary sources of air pollution, such as electric power plants, steel mills, factories, and
universities, and provides information about the air pollutants they produce. Action, air program, air program pollutant, and
general level plant data.  It is used to track emissions and compliance data from industrial plants.

Date of Government Version: 10/23/2013 Source: EPA

Number of Days to Update: 30 Telephone: 202-564-2496

Last EDR Contact :09/29/2014

US AIRS MINOR: Air Facility System Data

Standard Environmental Record Source: Other Standard Environmental Records

A listing of minor source facilities.

Date of Government Version: 10/23/2013 Source: EPA

Number of Days to Update: 30 Telephone: 202-564-2496

RECORD SOURCES AND CURRENCY
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Last EDR Contact :09/29/2014

US BROWNFIELDS: A Listing of Brownfields Sites

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

Brownfields are real property, the expansion, redevelopment, or reuse of which may be complicated by the presence or
potential presence of a hazardous substance, pollutant, or contaminant. Cleaning up and reinvesting in these properties takes
development pressures off of undeveloped, open land, and both improves and protects the environment. Assessment, Cleanup
and Redevelopment Exchange System (ACRES) stores information reported by EPA Brownfields grant recipients on
brownfields properties assessed or cleaned up with grant funding as well as information on Targeted Brownfields Assessments
performed by EPA Regions. A listing of ACRES Brownfield sites is obtained from Cleanups in My Community. Cleanups in My
Community provides information on Brownfields properties for which information is reported back to EPA, as well as areas
served by Brownfields grant programs.

Date of Government Version: 07/01/2014 Source: Environmental Protection Agency

Number of Days to Update: 25 Telephone: 202-566-2777

Last EDR Contact :09/23/2014

US CDL: Clandestine Drug Labs

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

A listing of clandestine drug lab locations.  The U.S. Department of Justice ("the Department") provides this web site as a public
service. It contains addresses of some locations where law enforcement agencies reported they found chemicals or other items
that indicated the presence of either clandestine drug laboratories or dumpsites. In most cases, the source of the entries is not
the Department, and the Department has not verified the entry and does not guarantee its accuracy. Members of the public
must verify the accuracy of all entries by, for example, contacting local law enforcement and local health departments.

Date of Government Version: 05/28/2014 Source: Drug Enforcement Administration

Number of Days to Update: 25 Telephone: 202-307-1000

Last EDR Contact :09/03/2014

US ENG CONTROLS: Engineering Controls Sites List

Standard Environmental Record Source: Federal institutional controls / engineering controls registries

Search Distance: Property

A listing of sites with engineering controls in place.  Engineering controls include various forms of caps, building foundations,
liners, and treatment methods to create pathway elimination for regulated substances to enter environmental media or effect
human health.

Date of Government Version: 06/23/2014 Source: Environmental Protection Agency

Number of Days to Update: 65 Telephone: 703-603-0695

Last EDR Contact :09/08/2014

US FIN ASSUR: Financial Assurance Information

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

All owners and operators of facilities that treat, store, or dispose of hazardous waste are required to provide proof that they will
have sufficient funds to pay for the clean up, closure, and post-closure care of their facilities.

Date of Government Version: 06/19/2014 Source: Environmental Protection Agency

Number of Days to Update: 38 Telephone: 202-566-1917

Last EDR Contact :08/14/2014

US HIST CDL: National Clandestine Laboratory Register

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

RECORD SOURCES AND CURRENCY
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A listing of clandestine drug lab locations. The U.S. Department of Justice ("the Department") provides this web site as a public
service. It contains addresses of some locations where law enforcement agencies reported they found chemicals or other items
that indicated the presence of either clandestine drug laboratories or dumpsites. In most cases, the source of the entries is not
the Department, and the Department has not verified the entry and does not guarantee its accuracy. Members of the public
must verify the accuracy of all entries by, for example, contacting local law enforcement and local health departments.

Date of Government Version: 05/28/2014 Source: Drug Enforcement Administration

Number of Days to Update: 25 Telephone: 202-307-1000

Last EDR Contact :09/03/2014

US INST CONTROL: Sites with Institutional Controls

Standard Environmental Record Source: Federal institutional controls / engineering controls registries

Search Distance: Property

A listing of sites with institutional controls in place.  Institutional controls include administrative measures, such as groundwater
use restrictions, construction restrictions, property use restrictions, and post remediation care requirements intended to prevent
exposure to contaminants remaining on site. Deed restrictions are generally required as part of the institutional controls.

Date of Government Version: 06/23/2014 Source: Environmental Protection Agency

Number of Days to Update: 65 Telephone: 703-603-0695

Last EDR Contact :09/08/2014

US MINES: Mines Master Index File

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

Contains all mine identification numbers issued for mines active or opened since 1971.  The data also includes violation
information.

Date of Government Version: 01/30/2014 Source: Department of Labor, Mine Safety and Health
Administration

Number of Days to Update: 132 Telephone: 303-231-5959

Last EDR Contact :09/04/2014

AOCONCERN: San Gabriel Valley Areas of Concern

Standard Environmental Record Source: State and tribal - equivalent CERCLIS

Search Distance: 0.333 Mile

San Gabriel Valley areas where VOC contamination is at or above the MCL as designated by region 9 EPA office.

Date of Government Version: 03/30/2009 Source: EPA Region 9

Number of Days to Update: 206 Telephone: 415-972-3178

Last EDR Contact :09/22/2014

DOD: Department of Defense Sites

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: 0.333 Mile

This data set consists of federally owned or administered lands, administered by the Department of Defense, that have any
area equal to or greater than 640 acres of the United States, Puerto Rico, and the U.S. Virgin Islands.

Date of Government Version: 12/31/2005 Source: USGS

Number of Days to Update: 62 Telephone: 888-275-8747

Last EDR Contact :07/18/2014

INDIAN RESERV: Indian Reservations

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

RECORD SOURCES AND CURRENCY
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This map layer portrays Indian administered lands of the United States that have any area equal to or greater than 640 acres.

Date of Government Version: 12/31/2005 Source: USGS

Number of Days to Update: 34 Telephone: 202-208-3710

Last EDR Contact :07/18/2014

PWS: Public Water System Data

Standard Environmental Record Source: Other Standard Environmental Records

Search Distance: Property

This Safe Drinking Water Information System (SDWIS) file contains public water systems name and address, population served
and the primary source of water

Date of Government Version: 04/12/2007 Source: EPA

Number of Days to Update: N/A Telephone: Not Reported

Last EDR Contact :09/08/2014

RECORD SOURCES AND CURRENCY
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HISTORICAL USE RECORDS

RGA LF: Recovered Government Archive Solid Waste Facilities List

Standard Environmental Record Source: Exclusive Recovered Govt. Archives

Search Distance: Property

The EDR Recovered Government Archive Landfill database provides a list of landfills derived from historical databases and
includes many records that no longer appear in current government lists. Compiled from Records formerly available from the
Department of Resources Recycling and Recovery in California.

Date of Government Version: Not Reported Source: Department of Resources Recycling and Recovery

Number of Days to Update: 196 Telephone: Not Reported

Last EDR Contact :06/01/2012

RGA LUST: Recovered Government Archive Leaking Underground Storage Tank

Standard Environmental Record Source: Exclusive Recovered Govt. Archives

Search Distance: Property

The EDR Recovered Government Archive Leaking Underground Storage Tank database provides a list of LUST incidents
derived from historical databases and includes many records that no longer appear in current government lists. Compiled from
Records formerly available from the State Water Resources Control Board in California.

Date of Government Version: Not Reported Source: State Water Resources Control Board

Number of Days to Update: 182 Telephone: Not Reported

Last EDR Contact :06/01/2012

EDR MGP: EDR Proprietary Manufactured Gas Plants

Standard Environmental Record Source: Former manufactured Gas Plants

Search Distance: 0.333 Mile

The EDR Proprietary Manufactured Gas Plant Database includes records of coal gas plants (manufactured gas plants)
compiled by EDR's researchers. Manufactured gas sites were used in the United States from the 1800's to 1950's to produce a
gas that could be distributed and used as fuel.  These plants used whale oil, rosin, coal, or a mixture of coal, oil, and water that
also produced a significant amount of waste. Many of the byproducts of the gas production, such as coal tar (oily waste
containing volatile and non-volatile chemicals), sludges, oils and other compounds are potentially hazardous to human health
and the environment. The byproduct from this process was frequently disposed of directly at the plant site and can remain or
spread slowly, serving as a continuous source of soil and groundwater contamination.

Date of Government Version: 08/28/2009 Source: EDR, Inc.

Number of Days to Update: 55 Telephone: Not Reported

Last EDR Contact :11/30/2012

EDR US Hist Auto Stat: EDR Exclusive Historic Gas Stations

Standard Environmental Record Source: Historical Gas Stations

Search Distance: 0.25 Mile

EDR has searched selected national collections of business directories and has collected listings of potential gas station/filling
station/service station sites that were available to EDR researchers.  EDR's review was limited to those categories of sources
that might, in EDR's opinion, include gas station/filling station/service station establishments. The categories reviewed included,
but were not limited to gas, gas station, gasoline station, filling station, auto, automobile repair, auto service station, service
station, etc. This database falls within a category of information EDR classifies as "High Risk Historical Records", or HRHR.
EDR's HRHR effort presents unique and sometimes proprietary data about past sites and operations that typically create
environmental concerns, but may not show up in current government records searches.

Date of Government Version: 02/20/2007 Source: EDR, Inc.

Number of Days to Update: 42 Telephone: Not Reported

Last EDR Contact :02/21/2007

EDR US Hist Cleaners: EDR Exclusive Historic Dry Cleaners

Standard Environmental Record Source: Historical Dry Cleaners

RECORD SOURCES AND CURRENCY
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Search Distance: 0.25 Mile

EDR has searched selected national collections of business directories and has collected listings of potential dry cleaner sites
that were available to EDR researchers. EDR's review was limited to those categories of sources that might, in EDR's opinion,
include dry cleaning establishments. The categories reviewed included, but were not limited to dry cleaners, cleaners, laundry,
laundromat, cleaning/laundry, wash & dry etc.  This database falls within a category of information EDR classifies as "High Risk
Historical Records", or HRHR.  EDR's HRHR effort presents unique and sometimes proprietary data about past sites and
operations that typically create environmental concerns, but may not show up in current government records searches.

Date of Government Version: 02/20/2007 Source: EDR, Inc.

Number of Days to Update: 42 Telephone: Not Reported

Last EDR Contact :02/21/2007

RECORD SOURCES AND CURRENCY
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TOPOGRAPHIC INFORMATION
 

USGS 7.5' Digital Elevation Model (DEM)
Source: United States Geologic Survey
EDR acquired the USGS 7.5' Digital Elevation Model in 2002 and updated it in 2006. The 7.5' minute DEM corresponds to the
USGS 1:24,000- and 1:25,000-scale topographic quadrangle maps. The DEM provides elevation data with consistent elevation
units and projection.
 
 

HYDROLOGIC INFORMATION
 

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 1999 from the Federal
Emergency Management Agency (FEMA). Data depicts 100-year and 500-year flood zones as defined by FEMA.
 

NWI: National Wetlands Inventory. This data, available in select counties across the country, was obtained by EDR in 2002 and
2005 from the U.S. Fish and Wildlife Service.
 
 

HYDROGEOLOGIC INFORMATION
 

AQUIFLOW Information System
Source: EDR proprietary database of groundwater flow information
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater flow at
specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has extracted the date of the
report, hydrogeologically determined groundwater flow direction and depth to water table information.
 
 

GEOLOGIC INFORMATION
 

STATSGO: State Soil Geographic Database
Source: Department of Agriculture, Natural Resources Conservation Services. The U.S. Department of Agriculture's (USDA)
Natural Resources Conservation Service (NRCS) leads the national Conservation Soil Survey (NCSS) and is responsible for
collecting, storing, maintaining and distributing soil survey information for privately owned lands in the United States. A soil map
in a soil survey is a representation of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more
detailed (SSURGO) soil survey maps.

 

SSURGO: Soil Survey Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Services (NRCS)
Telephone:  800-672-5559
SSURGO is the most detailed level of mapping done by the Natural Resources Conservation Services, mapping scales
generally range from 1:12,000 to 1:63,360. Field mapping methods using national standards are used to construct the soil maps
in the Soil Survey Geographic (SSURGO) database. SSURGO digitizing duplicates the original soil survey maps. This level of
mapping is designed for use by landowners, townships and county natural resource planning and management.
 
 

STREET AND ADDRESS INFORMATION
 

 2006 Tele Atlas North America, Inc. All rights reserved. This material is proprietary and the subject of copyright protection and
other intellectual property rights owned by or licensed to Tele Atlas North America, Inc. The use of this material is subject to the
terms of a license agreement. You will be held liable for any unauthorized copying or disclosure of this material.

RECORD SOURCES AND CURRENCY
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This report has been prepared by or under the direction of the following registered civil 
engineer who attests to the technical information contained herein.  The registered civil 
engineer has also judged the qualifications of any technical specialists providing 
engineering data upon which recommendations, conclusions, and decisions are based. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                         07/06/2016               
                         
 
 

Joseph L. Castaneda RCE 59835        Date    Seal 
Registered Civil Engineer 
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1 

I. INTRODUCTION 
 
Tentative Tract Map 37001 is a proposed residential development in the City of Moreno 
Valley.  The purpose of this study is to determine the preliminary drainage improvements 
required to provide flood protection to the onsite area from the flows emanating from the 
onsite and offsite areas.  Additionally, the study will determine the preliminary drainage 
improvements required to convey the onsite flows to the two onsite bioretention basins.  
The scope of this report will include the following: 

 Determine the peak 100-year and 10-year flow rates for the existing condition 
watershed using the Riverside County Flood Control and Water Conservation 
District (RCFC & WCD) Rational Method. 

 Determine the 100-year and 10-year flow rates for the post-project condition onsite 
and offsite areas using the Riverside County Flood Control and Water 
Conservation District (RCFC & WCD) Rational Method.  

 Determine the 2-year, 24-hour storm duration peak flow rates for the pre-project 
and post-project areas tributary to each basin using the Riverside County Flood 
Control and Water Conservation District (RCFC & WCD) Unit Hydrograph Method. 

 Determine the 100-year, 1-hour peak flow rate for the onsite and offsite areas 
tributary to the basins using the Riverside County Flood Control and Water 
Conservation District (RCFC & WCD) Unit Hydrograph Method.  

 Determine the existing condition flow rates tributary to the existing culverts, and 
perform a HEC-RAS analysis for the existing flooding condition.  

 Determine the post-project condition flow rates tributary to the existing culverts and 
streams based upon the proposed basin mitigation, and perform HEC-RAS 
analyses for the post-project condition.  

 Develop preliminary storm drain alignments and sizes required to flood protect the 
project site from offsite and onsite flows. 

 Determine the required water quality volume to be treated and the required storage 
volume of the basins to address the hydrologic conditions of concern associated 
with the Water Quality Management Plan.  

 Preparation of a preliminary hydrology and hydraulic report, which consists of 
hydrological and analytical results and exhibits. 

 
II. PROJECT SITE AND DRAINAGE OVERVIEW 

 
TTM 37001 is a proposed residential development consisting of 181 single family lots, 
open space area, streets and three bioretention basins.  The project is approximately 79 
acres located in the City of Moreno Valley, and is roughly bounded by Nason Street to the 
west, Ironwood Avenue to the South, Oliver Street to the east, and open space area to 
the north.  The project is located within Section 34 of Township 2 South, Range 3 West.   
 
The project site proposes to collect all onsite and offsite flows via subsurface storm drain.  
A portion of the northerly project boundary will enter the offsite storm drain for the peak 
100-year flow rate only.  Low-flow pipes will be provided to divert the flow up to the 2-year, 

1.aj

Packet Pg. 1912

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



PRELIMINARY HYDROLOGY AND HYDRAULIC STUDY FOR  
TENTATIVE TRACT MAP 37001 – IRONWOOD 

CITY OF MORENO VALLEY, CALIFORNIA 

 
O:\150.06.14\Engineering\Hydrology_Plan\Reports\Ironwood Prelim Hydro.docx   

2 

24-hour flow rate into the basin prior to comingling with offsite flows for water quality 
treatment and mitigation of the hydrologic conditions of concern.  The majority of the 
offsite flows will be conveyed to one of the two downstream culverts located at Ironwood 
Avenue.  Flow-by structures will be utilized within the basins that allow for a certain flow 
rate to bypass downstream to the existing culvert crossing Ironwood Avenue, and the 
remaining flow to overtop into the basins for retention.  This will ensure that the project 
does not adversely impact downstream existing properties and streams.  Analyses has 
been performed to demonstrate that flows will not increase, and will actually decrease in 
the post-project condition.  Detailed basin routing analyses will be performed during final 
engineering.   
 
The majority of the flows westerly offsite area will be conveyed directly to an existing 
culvert without passing through one of the basins.  The flows in excess of the existing 
downstream culvert capacity will be collected within a storm drain system along Nason 
Street, that will allow flows to bubble out into Nason Street south of Ironwood Avenue.  
 
The project site is tributary to three existing culverts crossing Ironwood Avenue.  Per a 
meeting with the City of Moreno Valley, the project must mitigate the peak 100-year flow 
rates tributary to these three existing culverts to a maximum flow rate equal to the existing 
capacity of these culverts.  Therefore, the basins will also serve to mitigate the 100-year 
storm event so that the existing culvert capacities are not exceeded.   
 

III. HYDROLOGY ANALYSIS 
 
The RCFC & WCD Hydrology Manual (Reference 1) was used to develop the hydrological 
parameters for the rational method and unit hydrograph method.  The calculations were 
performed using the computer program developed by Civil Cadd/Civil Design. 
 
The existing soil classification for the area consists of Soil “A”, Soil “C” and Soil “D”, as 
shown on Exhibit G.  Exhibit G is a hydrologic soils map that was obtained from the United 
States Department of Agriculture, Natural Resources Conservation Service (NRCS).  As 
recommended by the County of Riverside, an Antecedent Moisture Condition (AMC) I was 
utilized for the 2-year storm events, and an AMC II was utilized for the 10-year and 100-
year storm events.  
 
The following rainfall depths were obtained from the RCFC & WCD Hydrology Manual’s 
Isohyetal Maps. The slope of intensity duration of 0.5. 
 

Storm Event 1-hour (in) 24-hour (in) 
2-Year 0.50 2.00 

100-Year 1.20 5.00 
 
The slope value used for the rational method value is 0.50.  The rainfall maps have been 
included as Exhibit H, and the slope of intensity duration curves have been included as 
Exhibit I.   
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Pre-Project Hydrology 
 
The offsite areas were analyzed for the existing land use as undeveloped, poor cover, as 
recommended by the Riverside County Hydrology Manual.  The existing watershed areas 
were designated as Areas A, B, C, and D, as shown on Exhibit A.  Area “A” is tributary to 
the existing 42” culvert westerly along Ironwood Avenue (Culvert A1), Area “B” is tributary 
to the existing 42” culvert midway between Nason Street and Oliver Street along Ironwood 
Avenue (Culvert B1), and Area C is tributary to the easterly 24” culvert along Ironwood 
Avenue (Culvert C1, see Figure 2 for existing culvert locations).  Downstream of Ironwood 
Avenue, Areas A, B, and C confluence within the natural channel.  Area D consists of the 
most easterly area within the watershed boundary, and is tributary to an existing culvert 
east of Oliver Street.   
 
The pre-project condition rational method analyses has been included in Appendix A, and 
the pre-project condition rational method hydrology map has been included as Exhibit A.  
 
Post-Project Hydrology 
 
The post-project condition onsite and offsite rational method hydrology analyses was 
performed for five watershed areas designated as Areas A, B, C, D and E.  Area A is the 
area tributary to Basin A1 and A2, Area B is tributary to Basin B, Areas C and D are 
tributary to the west side of Oliver Street, and Area E is tributary to the intersection of 
Nason Street and Ironwood Avenue.   The rational method analysis for Area A was broken 
down into two separate hydrology models due to the number of confluences required for 
the models.  Area A1 represents Area A up to node 136 (Basin A1), and Area A1 
represents the remainder of Area A, with a user defined area utilized for Node 136 to 171.  
The rational method hydrology calculations for the post-project condition have been 
included in Appendix B, and the post-project condition hydrology map has been included 
as Exhibit B.   
 
The unit hydrograph calculations analyzed five different areas (as shown on Exhibit C and 
Exhibit D): 

 Offsite Area “A” – Offsite Area A (30.79 acres) is the area tributary to the flow-by 
structure located within Basin A1, and discharges into Culvert B1.  Offsite Area A 
was analyzed for the 100-year storm events only. 

 Offsite Area “B” – Offsite Area B (73.03 acres) is tributary to the flow-by structure 
located in Basin A2, and discharges into Culvert B1. Offsite Area B was analyzed 
for the 100-year storm events only.   

 Onsite Area “A1” – Onsite Area A1 (17.86 acres for the 100-year storm event and 
25.15 acres for the Water Quality Area and 2-year, 24-hour storm event) is tributary 
to Basin A1.  The areas differ between the 100-year and 2-year storm events due 
to the low-flow storm drain systems incorporated at Node 118 and node 121.  
These systems will be designed to by-pass the low-flows up to the 2-year, 24-hour 
storm duration so that the flows will not enter the offsite storm drain system, and 
rather be collected by the onsite systems that discharge the entire flow rate directly 
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into Basin A.  This will ensure that the entire onsite area is treated for water quality 
purposes and mitigated for the hydrologic conditions of concern.  

 Onsite Area “A2” - Onsite Area A2 (23.24 acres for the 100-year storm event and 
29.70 acres for the Water Quality Area and 2-year, 24-hour storm event) is tributary 
to Basin A2.  The areas differ between the 100-year and 2-year storm events due 
to the low-flow storm drain systems incorporated at Node 145 and node 148.  
These systems will be designed to by-pass the low-flows up to the 2-year, 24-hour 
storm duration so that the flows will not enter the offsite storm drain system, and 
rather be collected by the onsite systems that discharge the entire flow rate directly 
into Basin A2.  This will ensure that the entire onsite area is treated for water quality 
purposes and mitigated for the hydrologic conditions of concern.  

 Onsite Area “B” – Onsite Area B is the area tributary to Basin B (15.65 acres), and 
includes the total rational method Area B watershed.  This area was used for the 
water quality analysis for Basin B and for the 2-year, 24-hour unit hydrograph 
analysis for Basin B.  The area for the water quality, 2-year, 24-hour unit 
hydrograph and the 100-year unit hydrograph are the same.   

 
The unit hydrograph hydrology maps for the 100-year storm events and the 2-year, 24-
hour storm duration have been included as Exhibits C and D, respectively.  The 100-year 
unit hydrograph calculations have been included in Appendix D, and the pre-project and 
post-project 2-year, 24-hour unit hydrograph calculations have been included in Appendix 
C. 
 

IV. HEC-RAS ANALYSES 
 
HEC-RAS analyses were performed for the existing condition flow rates discussed in 
Section V and the post-project condition flow rates discussed in Section VI to determine 
the flooding limits for both conditions.  Two streams were identified in the HEC-RAS 
analysis, and have been designated as the Main Channel and the Westerly Channel.  The 
Main Channel collects flows from Culverts B1 and C1, and the Westerly Channel collects 
flows from A1.  The cross sections for the HEC-RAS analyses were developed using 1’ 
topographic mapping, and the following parameters were utilized in the HEC-RAS 
analysis: 

 Manning’s “n” value of 0.030 to represent open brush cover 
 Mixed flow regime  
 Upstream boundary conditions equal to normal depth, and a downstream 

boundary condition equal to a known water surface elevation which was 
determined by performing a Water Surface Profile Gradient Program calculation 
for the existing double 60” RCP culvert crossing Lantz Lane.  The resulting 
upstream water surface elevation using the existing condition and post-project 
condition tributary flow rates was utilized for the starting water surface elevation 
for the main channel.  

 Expansion and Contraction coefficients of 0.3 and 0.1, respectively. 
 Roadway deck and culvert elevations determined by survey shots   
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Existing Condition Results 
 

The existing condition HEC-RAS modeled the streams to four sections upstream of 
Ironwood Avenue to a point where flows enter a culvert at Darlene Drive. The flows 
were then modeled through the culverts traversing Ironwood Avenue.  Based upon 
the HEC-RAS results, the flows will overtop the roadway at Culvert B1 (with 111.1 ft3/s 
overtopping the roadway and the remaining 131.3 ft3/s passing through Culvert B1).  
The flows will also overtop the roadway at the culvert crossing Walfred Way (with 
149.5 ft3/s overtopping the roadway and the remaining 167.9 ft3/s passing through the 
culvert).  Therefore the capacity for Culvert B1 is 131.3 ft3/s, and will be utilized as the 
maximum allowable flow rate that can be discharged from the project site into Culvert 
B1. 
 
The culvert crossing Lantz Lane does not have capacity to convey the tributary flow 
of 87.2 ft3/s.  Based upon iterations with the HEC-RAS analyses, a total of 46.0 ft3/s 
can be conveyed through the culvert, and 41.2 ft3/s overtops Lantz Lane and is 
conveyed southerly within Lantz Lane.   

 
The existing condition HEC-RAS flood plain has been delineated on Exhibit K, and the 
existing condition HEC-RAS calculations has been included in Appendix H.  

 
Post-Project Condition Results 

 
The post-project condition HEC-RAS modeled the streams from Ironwood Avenue to 
a point where flows enter a culvert at Darlene Drive.  The starting flow rates for the 
post-project condition are equal to the flows discharging from Culverts A1 and B1. A 
detailed discussion for the post-project flow rates used in the HEC-RAS analyses has 
been provided in Section VI.   
 
Based upon the HEC-RAS results, the flows at Walfred Lane will overtop the roadway, 
with 1.1 ft3/s overtopping the roadway and the remaining 150.5 ft3/s passing through 
the culvert.   
 
The HEC-RAS results indicate that flows will break out at the culvert crossing Lantz Lane, 
as also determined in the existing condition HEC-RAS.  The flow rate was decreased from 
87.2 ft3/s until the flows no longer overtopped the roadway. The flow rate that will be 
conveyed through the culvert and not overtop the roadway is 46.0 ft3/s, and the remaining 
41.2 ft3/s will be conveyed southerly down Lantz Lane.   
 
The HEC-RAS calculations have been included in Appendix H and the flood plain 
delineation has been shown on Exhibit L.   
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V. EXISTING FLOODING ANALYSIS 
 
An existing condition rational method hydrology was performed for the area tributary 
to the natural streams upstream and downstream of Ironwood Avenue.  Currently, 
there are three culverts crossing Ironwood Avenue, designated as Culvert A1 (the 
westerly 42” CMP Culvert), Culvert B1 (the easterly 42” CMP Culver) and Culvert C1 
(the easterly 24” CMP Culvert).  An exhibit has been prepared (see Exhibit J) which 
summarizes the flow rate analyses, and the following paragraphs provide detailed 
descriptions of the analyses. 

 
Point 1 is located at the intersection of Ironwood Avenue and Nason Street.  The 
existing condition flow rate is 89.7 ft3/s per the existing condition rational method 
calculations at node 104 to 108 (see Exhibit A for Existing Condition Hydrology Map).  
Capacity calculations were performed for the north and south sides of Ironwood 
Avenue to determine the amount of flow that would be conveyed to the east within 
Ironwood Avenue. The north side of Ironwood Avenue would discharge into the natural 
stream tributary to Culvert A1, and has a capacity of 33.6 ft3/s.  The south side of 
Ironwood Avenue would discharge at the low-point on the south side of Culvert B1, 
and has a capacity of 21.6 ft3/s.  The remaining 34.5 ft3/s, which overtops the Ironwood 
Avenue Centerline, would be conveyed in a southerly direction along Nason Street.   

 
Point 2 is the upstream end of Culvert A1, and has a flow rate of 75.8 ft3/s.  This flow 
rate was determined by taking the existing condition flow rate from the rational method 
calculations at nodes 107 to 108 of 42.2 ft3/s, and adding the 33.6 ft3/s from the north 
side of Ironwood Avenue.  This flow rate would be conveyed to the south side of 
Ironwood, as the capacity of Culvert A1 based upon the nomographs is 78.0 ft3/s.   

 
Point 3 is located downstream of Culvert A1, and has a flow rate equal to the existing 
condition flow rate at nodes 109-215 of 142.1 ft3/s, minus the 21.6 ft3/s conveyed 
easterly in the southerly half of Ironwood Avenue to the low-point on Ironwood Avenue 
and minus the 33.4 ft3/s splitting to the south along Nason Street, for a total flow rate 
within this channel of 87.2 ft3/s.   

 
Point 4 is located downstream of the culvert crossing Lantz Lane.  Based upon 
iterations with the HEC-RAS model, a total of 46.0 ft3/s can be conveyed through the 
culvert, and the remaining 41.2 ft3/s will overtop and split to the south along Lantz 
Lane.   

 
Point 5 is the upstream point of Cuvert B1 which has a tributary flow rate of 241.6 ft3/s 
per the existing condition rational method calculations at Node 212.  However, Culvert 
B1 has a capacity of 131.3 ft3/s per the HEC-RAS calculations, therefore the remaining 
flows will overtop the roadway.  Since Ironwood Avenue is a low point at the Culvert 
B1 crossing, all flows overtopping Ironwood Avenue will enter the stream downstream 

1.aj

Packet Pg. 1917

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



PRELIMINARY HYDROLOGY AND HYDRAULIC STUDY FOR  
TENTATIVE TRACT MAP 37001 – IRONWOOD 

CITY OF MORENO VALLEY, CALIFORNIA 

 
O:\150.06.14\Engineering\Hydrology_Plan\Reports\Ironwood Prelim Hydro.docx   

7 

of Culvert B1.  Point 6 is the upstream point of Culvert C1, which has an existing 
condition flow rate of 39.2 ft3/s at node 303.  The capacity of Culvert C1 based upon 
the nomograph is 40.0 ft3/s, therefore all 39.2 ft3/s will be conveyed through the culvert.  
Both Culverts B1 and C1 are tributary to Point 7.  

 
The flow rate at Point 7, which is the location upstream of the culvert crossing Walfred 
Way, was determined by taking the flow rate from the existing condition rational 
method calculations at node 214 of 295.8 ft3/s (which is the confluence point for 
Culvert B1 and C1 flows), and adding the flows from the south side of Ironwood 
Avenue of 21.6 ft3/s, resulting in a total tributary flow rate of 317.4 ft3/s.  This flow rate 
is conveyed to Point 8, which is downstream of the culvert crossing Walfred Way.  
Based upon the HEC-RAS analyses, the flows at this culvert will overtop the roadway, 
however, the roadway incorporates a low point at this location, and therefore all flows 
will continue to the south side of the culvert crossing.   

 
Point 9 is the location where Point 4 and Point 8 flows confluence.  The flow rate at 
this location was determined by taking the existing condition flow rate at node 216 of 
489.0 ft3/s, and subtracting the 33.4 ft3/s that splits southerly along Nason Avenue and 
the 41.2 ft3/s that splits southerly along Lantz Lane, resulting in a total flow rate of 
414.5 ft3/s at Point 9. 

 
These flow rates were utilized in the HEC-RAS analyses for the existing condition, 
which is discussed in the HEC-RAS section.  The normal depth calculations for the 
street capacities of Ironwood Avenue have been included in Appendix I.  
 

VI. POST-PROJECT CONDITION FLOW RATE AND MITIGATION ANALYSES 
 

Since the post-project condition will implement basins and flow-by structures to 
mitigate runoff, unit hydrograph calculations were required in order to appropriately 
size the basins.  The rational method calculations are utilized for the sizing of storm 
drain and for the HEC-RAS flood plain analyses.   
 
Based upon the HEC-RAS analyses for the existing condition, the post-project 
condition sends 75.8 ft3/s through Culvert A1, which is the existing condition flow rate 
for Culvert A1 and Culvert B1 can convey a total of 131.3 ft3/s.  These flow rates are 
based upon the rational method hydrology analyses.  In order to determine the rational 
method flow rate for each storm drain discharging from the splitter structure, the ratio 
of the two peak flow rates to each basin was determined.  The 67.5 ft3/s tributary to 
the splitter structure within Basin A1 is 31.4% of the total flow rate tributary to Culvert 
B1 (67.5 ft3/s ÷ 215.3 ft3/s).  The Basin A2 splitter structure has 68.6% of the total 
tributary flow rate.  Therefore, each basin will contribute this percentage of the 
allowable flow rate.  Basin A1 will discharge 31.4% of the allowable flow rate tributary 
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to Culvert B1 and Basin A2 will discharge 68.6% of the allowable flow rate tributary to 
Culvert B1, resulting in 41.2 ft3/s for Basin A1 and 90.1 ft3/s for Basin A2. 
 
Offsite Area E has a total flow rate at node 505 of 91.5 ft3/s in the post-project 
condition.  Since Culvert A1 has an existing condition flow rate of 75.8 ft3/s, a structure 
will be designed at Node 505 such that 75.8 ft3/s will enter the storm drain system and 
the remaining 15.7 ft3/s will overtop to inlets provided at the intersection of Nason 
Street and Ironwood Avenue.   
 
Culvert B1 (Basins A2 an A1) has a total 100-year rational method tributary flow rate 
of 67.5 ft3/s from Offsite Area A at node 122 and 147.8 ft3/s from Offsite Area B at 
node 149, for a total tributary flow rate of 215.3 ft3/s, which is greater than the 131.3 
ft3/s allowable for Culvert B1.  Therefore, two flow-by structures will be required within 
Basins A1 and A2 to allow a limited amount of flow to bypass, and the remaining flow 
and volume to overtop into the basins.  To determine the volume required to be stored 
in order to mitigate the flows, unit hydrograph calculations were required.  In order to 
more appropriately compare the unit hydrograph flow rates and the rational method 
flow rates for the area, the ratio of the allowable rational method flow rate out (131.3 
ft3/s) compared to the inflow rational method flow rate (215.3 ft3/s) was determined, 
and is equal to 61.0%.  This percentage was multiplied by the peak unit hydrograph 
flow rates for the 100-year, 1-hour storm duration to determine the equivalent 
allowable flow rate to by-pass for the unit hydrograph calculations.  The 100-year, 1-
hour unit hydrograph for offsite area A resulted in a peak flow rate of 74.7 ft3/s and 
offsite area B resulted in a peak flow rate of 159.9 ft3/s.  Taking 61.0% of these flows 
results in 45.6 ft3/s allowable to discharge from Basin A1, and 97.5 ft3/s to discharge 
from Basin A2.  When comparing these allowable flow rates to the different durations 
for the 100-year storm event, the 1-hour storm duration for Basin A1 and the 1-hour 
and 3-hour durations for Basin A2 will require storage within Basins.   
 
In order to determine the volume required to be stored for the applicable durations, 
corresponding flow rates were found within the unit hydrograph calculations on the 
rising and recess limbs of the hydrograph.  The corresponding volumes for these flow 
rates were subtracted to obtain the volume that must overtop the splitter structure and 
be stored within the basin.  The following tables summarizes the results: 
 
Basin A1 – Area A1 Offsite Unit Hydrograph 

100-Year, 
1-hour 

Flow Rate 

Maximum 
Allowable Flow 

Rate 

Corresponding 
Flow Rates on 

limbs of hydrograph

Corresponding 
Volumes 

Volume 
Required to 
Be Retained 

74.7 ft3/s 45.6 ft3/s 
31.08 ft3/s 1.0008 ac-ft 

1.3661 ac-ft 
27.49 ft3/s 2.3669 ac-ft 
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Basin A2 – Area A2 Offsite Unit Hydrograph 
100-Year, 

1-hour 
Flow Rate 

Maximum 
Allowable Flow 

Rate 

Corresponding 
Flow Rates on 

limbs of hydrograph

Corresponding 
Volumes 

Volume 
Required to 
Be Retained 

159.9 ft3/s 97.5 ft3/s 
66.16 ft3/s 2.0783 ac-ft 

3.1096 ac-ft 
69.92 ft3/s 5.1879 ac-ft 

 
100-Year, 

3-hour 
Flow Rate 

Maximum 
Allowable Flow 

Rate 

Corresponding 
Flow Rates on 

limbs of hydrograph

Corresponding 
Volumes 

Volume 
Required to 
Be Retained 

98.6 ft3/s 97.5 ft3/s 
89.63 ft3/s 5.3343 ac-ft 

1.2671 ac-ft 
85.37 ft3/s 6.6014 ac-ft 

 
These additional volumes will be stored within the basin.  A discussion and summary 
table of the basin volumes and outflows has been provided in the following 
paragraphs. 
 
Basin A1 (Unit Hydrograph Summary) 
 100-Year Storm Events 

1-Hour 3-Hour 6-Hour 24-Hour 
Onsite Flow Rate 41.6 ft3/s 25.5 ft3/s 21.8 ft3/s 8.1 ft3/s 
Offsite Flow Rate 74.7 ft3/s 44.0 ft3/s 34.4 ft3/s 16.2 ft3/s 

Allowable Offsite Flow-
By 

45.6 ft3/s 45.6 ft3/s 45.6 ft3/s 45.6 ft3/s 

Onsite Volume 
Generated 

1.3901 ac-ft 1.8294 ac-ft 2.2213 ac-ft 3.9417 ac-ft 

Offsite Volume 
Generated 

2.6284 ac-ft 3.5390 ac-ft 3.828 ac-ft 6.3263 ac-ft 

Basin Storage Volume 3.0960 ac-ft 3.0960 ac-ft 3.0960 ac-ft 3.0960 ac-ft 
Onsite Volume 

Retained 1 
1.3901 ac-ft 1.8294 ac-ft 2.2213 ac-ft 3.0960 ac-ft 

Offsite Volume 
Retained 2 

1.3661 ac-ft 0 ac-ft 0 ac-ft 0 ac-ft 

Total Volume Retained 2.7892 ac-ft 1.8294 ac-ft 2.2213 ac-ft 3.0960 ac-ft 
Maximum Basin 

Outflow 3 
45.6 ft3/s 44.0 ft3/s 34.4 ft3/s 21.7 ft3/s 

1 – The onsite volume retained equals the total onsite volume generated, with the 
exception of the 24-hour storm duration.  This duration resulted in a larger volume 
than available to store within the basin, therefore a corresponding flow rate was 
calculated on the recess limb of the hydrograph where the calculations reached 
3.0960 ac-ft of volume generated, equaling 5.53 ft3/s of outflow.   

1.aj

Packet Pg. 1920

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



PRELIMINARY HYDROLOGY AND HYDRAULIC STUDY FOR  
TENTATIVE TRACT MAP 37001 – IRONWOOD 

CITY OF MORENO VALLEY, CALIFORNIA 

 
O:\150.06.14\Engineering\Hydrology_Plan\Reports\Ironwood Prelim Hydro.docx   

10 

2 – The offsite Volume retained for the basin was determined in the previous summary 
tables by taking the delta volume difference between the rising a recess limbs of the 
hydrograph where approximately 45.6 ft3/s occurs.  The 3-hour, 6-hour and 24-hour 
durations have peak flows less than the 45.6 ft3/s allowable, therefore the entire flow 
rates for these durations will flow-by. 
3 – The maximum basin outflow equals the maximum flow-by for the 1-hour storm 
duration, the peak flow rate for the offsite 3-hour and 6-hour storm duration, and the 
peak offsite flow rate plus the Basin A1 onsite outflow of 5.5 ft3/s, which is discussed 
in detail in the following paragraphs.  
 
Since the onsite 24-hour storm duration volume generates more volume than the 
proposed basin can store, the corresponding flow rate that would discharge from the 
basin had to be determined.  The basin storage volume is 3.096 ac-ft.  The Onsite 
Area A1 unit hydrograph calculations for the 100-year, 24-hour storm duration have a 
flow rate of 5.5 ft3/s at a volume of 3.0646 ac-ft, which is the closest volume to the 
basin volume without going over.  Therefore this is the maximum flow rate that will 
discharge from the basin for the 100-year, 24-hour storm duration from the onsite area 
is 5.5 ft3/s.  Adding this to the flow-by for the 100-year, 24-hour storm duration for the 
offsite area of 16.2 ft3/s results in a total outflow for the 24-hour storm duration of 21.7 
ft3/s.   
 
Basin A2 and Basin B (Unit Hydrograph Summary) 
 100-Year Storm Events 

1-Hour 3-Hour 6-Hour 24-Hour 
Onsite Flow Rate 4 96.7 ft3/s 56.5 ft3/s 48.4 ft3/s 17.7 ft3/s 
Offsite Flow Rate 159.9 ft3/s 98.6 ft3/s 82.6 ft3/s 36.0 ft3/s 

Allowable Offsite Flow-
By 

97.5 ft3/s 97.5 ft3/s 97.5 ft3/s 97.5 ft3/s 

Onsite Volume 
Generated 4 

3.0274 ac-ft 3.9614 ac-ft 4.7718 ac-ft 8.4048 ac-ft 

Offsite Volume 
Generated 

6.0253 ac-ft 7.7868 ac-ft 8.0310 ac-ft 12.9052 ac-ft 

Basin Storage Volume 7.9900 ac-ft 7.9900 ac-ft 7.9900 ac-ft` 7.9900 ac-ft 
Onsite Volume 

Retained 1 
3.0274 ac-ft 3.9614 ac-ft 4.7718 ac-ft 7.9900 ac-ft 

Offsite Volume 
Retained 2 

3.1096 ac-ft 1.2671 ac-ft 0 ac-ft 0 ac-ft 

Total Volume Retained 6.1370 ac-ft 5.2285 ac-ft 4.7718 ac-ft 7.9900 ac-ft 
Maximum Basin 

Outflow 3 
97.5 ft3/s 97.5 ft3/s 82.6 ft3/s 38.9 ft3/s 

1 – The onsite volume retained equals the total onsite volume generated, with the 
exception of the 24-hour storm duration.  This duration resulted in a larger volume 
than available to store within the basin, therefore a corresponding flow rate was 
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calculated on the recess limb of the hydrograph where the calculations reached 
7.9900 ac-ft of volume generated, equaling 2.9 ft3/s of outflow.  A detailed discussion 
on this is provided in the following paragraphs.  
2 – The offsite volume retained for the basin was determined in the previous summary 
tables by taking the delta volume difference between the rising and recess limbs of 
the hydrograph where approximately 97.5 ft3/s occurs.  The 6-hour and 24-hour 
durations have peak flows less than the 97.5 ft3/s allowable, therefore the entire flow 
rates for these durations will flow-by. 
3 – The maximum basin outflow equals the maximum flow-by for the 1-hour and 3-
hour storm durations, the peak flow rate for the 6-hour storm duration, and the peak 
offsite flow rate plus the Basin A2 and Basin B onsite outflow of 2.9 ft3/s, which is 
discussed in detail in the following paragraphs.  
4 – The onsite flow rate and volume is equal to the summation of Onsite Area A1 and 
Onsite Area B flow rates and volumes.  
 
Since the onsite 24-hour storm duration volume generates more volume than the 
proposed basin can store, the corresponding flow rate that would discharge from the 
basin had to be determined.  The basin storage volume is 7.9900 ac-ft, and the 
summation of the volumes generated from both onsite Area A2 and B is 8.4048 ac-ft, 
resulting in a net excess volume of 0.4148 ft3/s.  Since this basin has two tributary unit 
hydrographs that will equalize, this value was divided by two (equaling 0.2074 ac-ft) 
and subtracted from each onsite 100-year, 24-hour storm duration unit hydrograph 
total generated volume, which was 4.8091 ac-ft for Basin A2 and 3.1809 ac-ft for Basin 
B.  The corresponding flow rates at these volumes for each hydrograph was utilized 
as the peak flow rate for the onsite areas that would leave the basins, 0.8 ft3/s and 2.1 
ft3/s, respectively, totaling 2.9 ft3/s that will discharge into Culvert B1 from the onsite 
areas.  Adding this to the 100-year, 24-hour peak flow rate for the offsite area results 
in a total flow rate of 38.9 ft3/s discharging into Culvert B1 for the 100-year, 24-hour 
storm duration.   

 
At Point 1, the post-project condition flow rate is 91.5 ft3/s per the post-project rational 
method hydrology calculations at node 509 (see Exhibit B).  A pipe and inlet will be 
designed to intercept 75.8 ft3/s of this flow rate, and discharge into Culvert A1.  This 
will ensure that flows discharging from Culvert A1 will not exceed the pre-project flow 
rates in the post-project condition.  The remaining 15.7 ft3/s will be intercepted on the 
north side and south sides of Ironwood Avenue on Nason Street, in addition to 1.6 
ft3/s that is generated from Area E5.  A special system will be constructed so that the 
flows intercepted by these catch basins will be allowed to bubble out of a parkway 
drain within Nason Street south of Ironwood Avenue.   

 
There will be no flows at Point 2 entering the culvert system, since the maximum 
allowable flow for Culvert A1 will be collected at Nason Street and Ironwood Avenue 
via the proposed storm drain connecting to Culvert A1.  Points 3 and 4 will have the 
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same flow rates in the post-project condition since the same flow rate will be 
discharging from Culvert A1.   

 
Point 5 will collect the offsite flows from Area A and B.  Area A has a 100-year, 1-hour 
flow rate of 41.2 ft3/s leaving the splitter structure within Basin A1, and Area B has a 
100-year, 1-hour flow rate of 90.1 ft3/s leaving the splitter structure within Basin A2, 
which is a total of 131.3 ft3/s.  It should be noted that the storm drain system collecting 
the flows from Offsite Area A also collects a portion of the onsite areas 100-year flow 
rate.  The storm drain will convey the flows to a structure at Basin A1 in which 41.2 
ft3/s will bypass to Culvert B1, and the remaining 100-year flows will overtop into Basin 
A1.  It should be noted that during the preliminary stages, no flows will be sent to 
Culvert C1.  Should this culvert be required during final engineering, no more than 
39.2 ft3/s will be tributary to this culvert, which is the existing condition tributary flow 
rate.  

 
By sending a total flow rate of 75.8 ft3/s to Culvert A1, 131.3 ft3/s to Culvert B1, and 
nothing to Culvert C1, the flows leaving TTM 37001 will be less than the pre-project 
condition and therefore improve the existing flooding downstream of Ironwood 
Avenue.  

 
Based upon the analyses, Point 7 will have a post-project flow rate of 151.6 ft3/s, which 
was determined by taking the 131.3 ft3/s discharging form Culvert B1, and adding 20.3 
ft3/s generate by the existing Area B12 (node 214 to 215).  This flow rate is conveyed 
to Point 8.   

 
Point 9 has a post-project flow rate of 256.5 ft3/s, which is the sum of the 151.6 ft3/s 
from Point 7, the 46.0 ft3/s from Point 4, and the existing condition flow rate for Area 
B13 (node 215 to 216) of 58.9 ft3/s.   

 
These flow rates were utilized in the Post-Project Condition HEC-RAS analyses 
discussed previously.   Summary tables for the increased runoff mitigation analyses 
have been provided in Appendix G. 

 
VII. HYDRAULIC ANALYSIS 

 
The proposed project consists of subsurface storm drain systems and bioretention basins. 
The facilities will be utilized to flood protect the project site, treat onsite flows for water 
quality purposes, and mitigate flows for increased runoff/address the hydrologic 
conditions of concern.  During the preliminary stages, the storm drain systems were sized 
using normal depth.   
 
The sizing of the preliminary storm drain systems utilized a minimum 1% slope, since this 
is the minimum slope of the in-tract streets.  The offsite storm drain system Line A1 utilized 
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a minimum slope of 1.5% due to the steepness of the terrain. The offsite systems utilized 
the adjacent roadway slope where applicable, and a 1%-2% slope in other locations.  
During final engineering, detailed water surface profile gradient program calculations shall 
be performed. The normal depth calculations have been included in Appendix F, and the 
Drainage Facilities Map has been included as Exhibit E.  
 
In order to collect offsite flows tributary to the westerly project boundary, a trapezoidal 
channel will be constructed adjacent to Nason Street north of Ironwood Avenue.  This 
channel will collect the offsite flows, and discharge 75.8 ft3/s into Line A1.  The remaining 
flows will be collected within one of two inlets provided at the intersection of Nason Street 
and Ironwood Avenue. The flows will be conveyed across Ironwood Avenue, and will 
bubble out of a proposed catch basin and 12” low-flow drain connected to a parkway drain.  
This modified design was provided at the request of the City of Moreno Valley to alleviate 
flooding at the intersection of Ironwood Avenue and Nason Street.  Details for this design 
will be provided during final engineering.   
 
Due to the requirement to provide a minimum 12 foot dry travel lane within the private 
streets for the 100-year storm event per the City of Moreno Valley Design Policy, Standard 
Plan MVSI-160A-0, catch basins were required in excess of those provided to meet the 
typical street flooding design criteria of: 

 10-year storm flows contained within the top-of-curb elevation  
 100-year storm flows contained within the right-of-way elevation   

 
Since the hydrology calculations were based upon the 100-year storm event being 
contained within the top of curb elevation (which is the right-of-way), additional yield 
calculations and street capacity calculations were performed to determine the limits of 
storm drain in order to provide the 12 foot dry lane onsite.  A map has been provided as 
Exhibit E which delineates the areas and summaries the yield calculations. A spreadsheet 
has also been provided in Appendix J which summaries the yield calculations.     

 
VIII. WATER QUALITY AND HYDROLOGIC CONDITIONS OF CONCERN 

 
The project site will utilize 3 bioretention basins to treat for water quality purposes and to 
address the hydrologic conditions of concern and increased runoff mitigation.   
 
The required water quality volume was determined by using the Santa Ana Watershed 
BMP Design Volume Spreadsheets.  The effective impervious fraction utilized the 
impervious area determined by the rational method calculations for the onsite area, and 
multiplied the impervious fraction by 1.0 and the pervious fraction by 0.1 (which 
corresponds to landscaped area per the LID manual).  The results are 0.55 effective 
impervious fraction for Area A1, 0.55 effective impervious fraction for Area A2, and 0.486 
for Area B. Area B resulted in a slightly lower value due to the tributary open space area 
from the north easterly project boundary.   
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The water quality volume, per the LID Manual, must be stored within a depth equal to or 
less than 6” above the surface of the soil media (which includes the voids within the soil 
media and gravel layer).  The table below provides the required water quality volume and 
the volume provided within 6” of depth above the soil media: 
 

Area Water Quality Volume Volume Provided with 6” Above Soil Media 
A1 23,805 ft3/s 45,932 ft3/s 
A2 28,112 ft3/s 35,159 ft3/s 
B 13,140 ft3/s 50,949 ft3/s 

 
Areas A1 and A2 are greater than the maximum allowable tributary area of 25 acres, 
however, per meetings with the City of Moreno Valley, this additional area (0.15 acres for 
Area A1 and 4.7 acres for Area A2) is acceptable.  
 
Pre-Project and Post-Project Unit hydrograph calculations were performed for the 2-year, 
24-hour storm duration to determine the required storage volume to address the 
hydrologic conditions of concern.  During the preliminary stages, the required volume to 
address the Hydrologic Conditions of Concern was determined by taking the entire 2-year, 
24-hour volume and retaining the volume within the basins.  During final engineering, the 
mitigation will be validated using basin routing calculations.  The following tables 
summarize the unit hydrograph results: 
 

Area 
Pre-Project 2-Year, 

24-Hour Volume 
Post-Project 2-Year, 

24-Hour Volume 
Basin Volume 

Provided 
A1 0.4191 ac-ft 2.0957 ac-ft 3.0960 ac-ft 
A2 0.4950 ac-ft 2.4749 ac-ft 7.9900 ac-ft 1 
B 0.2608 ac-ft 1.1560 ac-ft 7.9900 ac-ft 1 

1 – Area A2 and B will be mitigated within Basins A2 and B, which will function together 
for addressing the hydrologic conditions of concern and increased runoff mitigation.  The 
total 2-year, 24-hour volume to both basins from Areas A2 and B is 3.6309 ac-ft, and the 
basin has a total available volume of 7.9900 ac-ft, therefore the basins have sufficient 
volume to address the hydrologic conditions of concern. 
 
The water quality calculations and the hydrologic conditions of concern mitigation have 
been included in Appendix G. 
 

IX. CONCLUSIONS 
 
Drainage analyses were prepared for the project site in order to determine the pre-project 
and post-project conditions, the required storm drain infrastructure to flood protect the 
project site, and the required mitigation measures for the project site.  The following 
conclusions were derived from the hydrology and hydraulic results: 
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1. The proposed storm drain alignments will provide flood protection to the project site 
for the 100-year storm events as well as provide a minimum 12 foot dry lane within the 
local streets during the 100-year storm event. 

2. The proposed bioretention basins will adequately treat for water quality purposes and 
mitigate the 2-year, 24-hour storm duration post-project condition to pre-project levels. 

3. The project will discharge flows equal to the existing culvert capacities or existing 
tributary flow rates, whichever is less, for the 100-year storm event.  During final 
engineering, detailed basin routing calculations will be performed to validate the basin 
and flow-by structure designs.   

4. The project site will not adversely impact downstream properties by mitigating 
increased flows to less than or equal to pre-project levels.  

 
X. REFERENCES 

 
1. Riverside County Flood Control and Water Conservation District Hydrology 

Manual, April 1978. 

2. Los Angeles County Flood Control Design Manual, March 1982 

3. Riverside County Stormwater Quality Best Management Practice Design 
Handbook, July 2006 
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FIGURE 1:   VICINITY MAP 
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FIGURE 2:  EXISTING FACILITY LOCATION MAP 
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APPENDIX A: OFFSITE AND ONSITE EXISTING CONDITION RATIONAL METHOD 

ANALYSIS 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0 
  Rational Hydrology Study        Date: 07/06/16  File:ARAEX100.out 
 ------------------------------------------------------------------------ 
 IRONWOOD PRE-PROJECT CONDITION HYDROLOGY 
 RATIONAL METHOD ANALYSIS, 100-YEAR STORM EVENT 
 FILENAME: ARAEX100 
                                                                               
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6279 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.200(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   669.000(Ft.) 
 Top (of initial area) elevation =  2280.000(Ft.) 
 Bottom (of initial area) elevation =  2132.000(Ft.) 
 Difference in elevation =   148.000(Ft.) 
 Slope =    0.22123  s(percent)=      22.12 
 TC = k(0.496)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.051 min. 
 Rainfall intensity =      3.090(In/Hr) for a   100.0 year storm 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  88.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      6.723(CFS) 
 Total initial stream area =        2.560(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      102.000 to Point/Station      103.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   2132.000(Ft.) 
 End of natural channel elevation =   2072.000(Ft.) 
 Length of natural channel  =   524.000(Ft.) 

1.aj

Packet Pg. 1935

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



2 
 

 Estimated mean flow rate at midpoint of channel =     16.794(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   9.68(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.1145 
 Corrected/adjusted channel slope =  0.1145 
 Travel time =    0.90 min.     TC =    9.95  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.848 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  88.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.946(In/Hr) for a   100.0 year storm 
 Subarea runoff =     19.155(CFS) for      7.670(Ac.) 
 Total runoff =     25.878(CFS) Total area =      10.230(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      103.000 to Point/Station      104.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   2072.000(Ft.) 
 End of natural channel elevation =   1980.000(Ft.) 
 Length of natural channel  =   875.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     42.637(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =  11.99(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.1051 
 Corrected/adjusted channel slope =  0.1051 
 Travel time =    1.22 min.     TC =   11.17  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.843 
 Decimal fraction soil group A = 0.010 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.990 
 RI index for soil(AMC 2)  =  87.69 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.781(In/Hr) for a   100.0 year storm 
 Subarea runoff =     31.074(CFS) for     13.250(Ac.) 
 Total runoff =     56.952(CFS) Total area =      23.480(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station      108.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1980.000(Ft.) 
 End of natural channel elevation =   1860.000(Ft.) 
 Length of natural channel  =  2380.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     78.491(CFS) 
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 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   9.92(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0504 
 Corrected/adjusted channel slope =  0.0504 
 Travel time =    4.00 min.     TC =   15.17  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.772 
 Decimal fraction soil group A = 0.410 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.050 
 Decimal fraction soil group D = 0.540 
 RI index for soil(AMC 2)  =  77.19 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.386(In/Hr) for a   100.0 year storm 
 Subarea runoff =     32.740(CFS) for     17.760(Ac.) 
 Total runoff =     89.692(CFS) Total area =      41.240(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station      108.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     41.240(Ac.) 
 Runoff from this stream =     89.692(CFS) 
 Time of concentration =   15.17 min. 
 Rainfall intensity =     2.386(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      105.000 to Point/Station      106.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   815.000(Ft.) 
 Top (of initial area) elevation =  2200.000(Ft.) 
 Bottom (of initial area) elevation =  2004.000(Ft.) 
 Difference in elevation =   196.000(Ft.) 
 Slope =    0.24049  s(percent)=      24.05 
 TC = k(0.496)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.633 min. 
 Rainfall intensity =      2.995(In/Hr) for a   100.0 year storm 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.848 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  88.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      6.963(CFS) 
 Total initial stream area =        2.740(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      106.000 to Point/Station      107.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   2004.000(Ft.) 
 End of natural channel elevation =   1920.000(Ft.) 
 Length of natural channel  =   845.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     14.256(CFS) 
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 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   8.63(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0994 
 Corrected/adjusted channel slope =  0.0994 
 Travel time =    1.63 min.     TC =   11.26  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.845 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  88.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.770(In/Hr) for a   100.0 year storm 
 Subarea runoff =     13.426(CFS) for      5.740(Ac.) 
 Total runoff =     20.389(CFS) Total area =       8.480(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      107.000 to Point/Station      108.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1920.000(Ft.) 
 End of natural channel elevation =   1860.000(Ft.) 
 Length of natural channel  =  1170.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     33.805(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   7.84(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0513 
 Corrected/adjusted channel slope =  0.0513 
 Travel time =    2.49 min.     TC =   13.75  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.781 
 Decimal fraction soil group A = 0.390 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.030 
 Decimal fraction soil group D = 0.580 
 RI index for soil(AMC 2)  =  77.69 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.507(In/Hr) for a   100.0 year storm 
 Subarea runoff =     21.840(CFS) for     11.160(Ac.) 
 Total runoff =     42.229(CFS) Total area =      19.640(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      107.000 to Point/Station      108.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =     19.640(Ac.) 
 Runoff from this stream =     42.229(CFS) 
 Time of concentration =   13.75 min. 
 Rainfall intensity =     2.507(In/Hr) 
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 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       89.692     15.17                 2.386 
 2       42.229     13.75                 2.507 
 Largest stream flow has longer time of concentration 
 Qp =     89.692 + sum of 
    Qb         Ia/Ib 
    42.229 *    0.952 =     40.205  
 Qp =    129.897 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       89.692      42.229 
 Area of streams before confluence: 
        41.240       19.640 
 Results of confluence: 
 Total flow rate =    129.897(CFS) 
 Time of concentration =    15.171 min. 
 Effective stream area after confluence =     60.880(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      108.000 to Point/Station      109.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1860.000(Ft.) 
 Downstream point/station elevation =  1859.000(Ft.) 
 Pipe length  =    88.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =   129.897(CFS) 
 Nearest computed pipe diameter  =     45.00(In.) 
 Calculated individual pipe flow  =   129.897(CFS) 
 Normal flow depth in pipe =   37.22(In.) 
 Flow top width inside pipe =   34.04(In.) 
 Critical Depth =   40.68(In.) 
 Pipe flow velocity =     13.30(Ft/s) 
 Travel time through pipe =    0.11 min. 
 Time of concentration (TC) =    15.28 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      215.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1859.000(Ft.) 
 End of natural channel elevation =   1804.000(Ft.) 
 Length of natural channel  =   776.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =    136.042(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =  13.87(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0709 
 Corrected/adjusted channel slope =  0.0709 
 Travel time =    0.93 min.     TC =   16.21  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.835 
 Decimal fraction soil group A = 0.250 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.150 
 Decimal fraction soil group D = 0.600 
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 RI index for soil(AMC 2)  =  80.89 
 Pervious area fraction =  0.600; Impervious fraction =  0.400 
 Rainfall intensity =      2.308(In/Hr) for a   100.0 year storm 
 Subarea runoff =     11.105(CFS) for      5.760(Ac.) 
 Total runoff =    141.002(CFS) Total area =      66.640(Ac.) 
 End of computations, total study area =           66.64 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.965  
 Area averaged RI index number =  82.7 
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APPENDIX A.2: AREA “B” 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0 
  Rational Hydrology Study        Date: 03/23/16  File:ARBEX100.out 
 ------------------------------------------------------------------------ 
 IRONWOOD PRE-PROJECT CONDITION HYDROLOGY 
 RATIONAL METHOD ANALYSIS, 100-YEAR STORM EVENT 
 FILENAME: ARBEX100 
                                                                               
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6279 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.200(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      201.000 to Point/Station      202.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   961.000(Ft.) 
 Top (of initial area) elevation =  2244.000(Ft.) 
 Bottom (of initial area) elevation =  2016.000(Ft.) 
 Difference in elevation =   228.000(Ft.) 
 Slope =    0.23725  s(percent)=      23.73 
 TC = k(0.496)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.317 min. 
 Rainfall intensity =      2.894(In/Hr) for a   100.0 year storm 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.847 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  88.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     11.836(CFS) 
 Total initial stream area =        4.830(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      205.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   2016.000(Ft.) 
 End of natural channel elevation =   1856.000(Ft.) 
 Length of natural channel  =  1628.000(Ft.) 
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 Estimated mean flow rate at midpoint of channel =     24.444(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   9.92(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0983 
 Corrected/adjusted channel slope =  0.0983 
 Travel time =    2.74 min.     TC =   13.05  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.836 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.210 
 Decimal fraction soil group D = 0.790 
 RI index for soil(AMC 2)  =  87.14 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.573(In/Hr) for a   100.0 year storm 
 Subarea runoff =     22.134(CFS) for     10.290(Ac.) 
 Total runoff =     33.970(CFS) Total area =      15.120(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      205.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     15.120(Ac.) 
 Runoff from this stream =     33.970(CFS) 
 Time of concentration =   13.05 min. 
 Rainfall intensity =     2.573(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      203.000 to Point/Station      204.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   652.000(Ft.) 
 Top (of initial area) elevation =  2036.000(Ft.) 
 Bottom (of initial area) elevation =  1904.000(Ft.) 
 Difference in elevation =   132.000(Ft.) 
 Slope =    0.20245  s(percent)=      20.25 
 TC = k(0.496)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.119 min. 
 Rainfall intensity =      3.078(In/Hr) for a   100.0 year storm 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  88.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      8.868(CFS) 
 Total initial stream area =        3.390(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      205.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1904.000(Ft.) 
 End of natural channel elevation =   1856.000(Ft.) 
 Length of natural channel  =   600.000(Ft.) 
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 Estimated mean flow rate at midpoint of channel =     15.616(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   7.93(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0800 
 Corrected/adjusted channel slope =  0.0800 
 Travel time =    1.26 min.     TC =   10.38  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.844 
 Decimal fraction soil group A = 0.010 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.040 
 Decimal fraction soil group D = 0.950 
 RI index for soil(AMC 2)  =  87.50 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.885(In/Hr) for a   100.0 year storm 
 Subarea runoff =     12.569(CFS) for      5.160(Ac.) 
 Total runoff =     21.436(CFS) Total area =       8.550(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      205.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      8.550(Ac.) 
 Runoff from this stream =     21.436(CFS) 
 Time of concentration =   10.38 min. 
 Rainfall intensity =     2.885(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       33.970     13.05                 2.573 
 2       21.436     10.38                 2.885 
 Largest stream flow has longer time of concentration 
 Qp =     33.970 + sum of 
    Qb         Ia/Ib 
    21.436 *    0.892 =     19.116  
 Qp =     53.086 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       33.970      21.436 
 Area of streams before confluence: 
        15.120        8.550 
 Results of confluence: 
 Total flow rate =     53.086(CFS) 
 Time of concentration =    13.052 min. 
 Effective stream area after confluence =     23.670(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      212.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1856.000(Ft.) 
 End of natural channel elevation =   1828.000(Ft.) 
 Length of natural channel  =   694.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     68.662(CFS) 
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 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   8.53(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0403 
 Corrected/adjusted channel slope =  0.0403 
 Travel time =    1.36 min.     TC =   14.41  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.799 
 Decimal fraction soil group A = 0.190 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.450 
 Decimal fraction soil group D = 0.360 
 RI index for soil(AMC 2)  =  81.23 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.449(In/Hr) for a   100.0 year storm 
 Subarea runoff =     27.191(CFS) for     13.890(Ac.) 
 Total runoff =     80.277(CFS) Total area =      37.560(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      212.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     37.560(Ac.) 
 Runoff from this stream =     80.277(CFS) 
 Time of concentration =   14.41 min. 
 Rainfall intensity =     2.449(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      207.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   837.000(Ft.) 
 Top (of initial area) elevation =  2200.000(Ft.) 
 Bottom (of initial area) elevation =  1980.000(Ft.) 
 Difference in elevation =   220.000(Ft.) 
 Slope =    0.26284  s(percent)=      26.28 
 TC = k(0.496)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.564 min. 
 Rainfall intensity =      3.006(In/Hr) for a   100.0 year storm 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.849 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  88.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     13.927(CFS) 
 Total initial stream area =        5.460(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      212.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1980.000(Ft.) 
 End of natural channel elevation =   1828.000(Ft.) 
 Length of natural channel  =  2154.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     31.642(CFS) 
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 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   9.03(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0706 
 Corrected/adjusted channel slope =  0.0706 
 Travel time =    3.98 min.     TC =   13.54  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.797 
 Decimal fraction soil group A = 0.290 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.710 
 RI index for soil(AMC 2)  =  80.38 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.526(In/Hr) for a   100.0 year storm 
 Subarea runoff =     27.974(CFS) for     13.890(Ac.) 
 Total runoff =     41.901(CFS) Total area =      19.350(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      212.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =     19.350(Ac.) 
 Runoff from this stream =     41.901(CFS) 
 Time of concentration =   13.54 min. 
 Rainfall intensity =     2.526(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      209.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   911.000(Ft.) 
 Top (of initial area) elevation =  2248.000(Ft.) 
 Bottom (of initial area) elevation =  2060.000(Ft.) 
 Difference in elevation =   188.000(Ft.) 
 Slope =    0.20637  s(percent)=      20.64 
 TC = k(0.496)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.385 min. 
 Rainfall intensity =      2.884(In/Hr) for a   100.0 year storm 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.847 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  88.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     14.970(CFS) 
 Total initial stream area =        6.130(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      209.000 to Point/Station      210.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   2060.000(Ft.) 
 End of natural channel elevation =   1984.000(Ft.) 
 Length of natural channel  =   754.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     33.041(CFS) 
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 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =  10.92(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.1008 
 Corrected/adjusted channel slope =  0.1008 
 Travel time =    1.15 min.     TC =   11.54  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.844 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  88.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.737(In/Hr) for a   100.0 year storm 
 Subarea runoff =     34.183(CFS) for     14.800(Ac.) 
 Total runoff =     49.153(CFS) Total area =      20.930(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      211.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1984.000(Ft.) 
 End of natural channel elevation =   1884.000(Ft.) 
 Length of natural channel  =  1494.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =     66.990(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =  10.90(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0669 
 Corrected/adjusted channel slope =  0.0669 
 Travel time =    2.28 min.     TC =   13.82  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.812 
 Decimal fraction soil group A = 0.180 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.050 
 Decimal fraction soil group D = 0.770 
 RI index for soil(AMC 2)  =  83.18 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.500(In/Hr) for a   100.0 year storm 
 Subarea runoff =     30.857(CFS) for     15.190(Ac.) 
 Total runoff =     80.010(CFS) Total area =      36.120(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      211.000 to Point/Station      212.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1884.000(Ft.) 
 End of natural channel elevation =   1828.000(Ft.) 
 Length of natural channel  =  1441.000(Ft.) 
 Estimated mean flow rate at midpoint of channel =    110.833(CFS) 
 
 Natural valley channel type used 
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 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   9.65(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0389 
 Corrected/adjusted channel slope =  0.0389 
 Travel time =    2.49 min.     TC =   16.31  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.748 
 Decimal fraction soil group A = 0.540 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.010 
 Decimal fraction soil group D = 0.450 
 RI index for soil(AMC 2)  =  74.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.302(In/Hr) for a   100.0 year storm 
 Subarea runoff =     47.903(CFS) for     27.830(Ac.) 
 Total runoff =    127.913(CFS) Total area =      63.950(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      211.000 to Point/Station      212.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =     63.950(Ac.) 
 Runoff from this stream =    127.913(CFS) 
 Time of concentration =   16.31 min. 
 Rainfall intensity =     2.302(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       80.277     14.41                 2.449 
 2       41.901     13.54                 2.526 
 3      127.913     16.31                 2.302 
 Largest stream flow has longer time of concentration 
 Qp =    127.913 + sum of 
    Qb         Ia/Ib 
    80.277 *    0.940 =     75.459  
    Qb         Ia/Ib 
    41.901 *    0.911 =     38.181  
 Qp =    241.554 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
       80.277      41.901     127.913 
 Area of streams before confluence: 
        37.560       19.350       63.950 
 Results of confluence: 
 Total flow rate =    241.554(CFS) 
 Time of concentration =    16.307 min. 
 Effective stream area after confluence =    120.860(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      212.000 to Point/Station      213.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1828.000(Ft.) 
 Downstream point/station elevation =  1827.000(Ft.) 
 Pipe length  =    87.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =   241.554(CFS) 
 Nearest computed pipe diameter  =     57.00(In.) 
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 Calculated individual pipe flow  =   241.554(CFS) 
 Normal flow depth in pipe =   46.31(In.) 
 Flow top width inside pipe =   44.50(In.) 
 Critical Depth =   51.97(In.) 
 Pipe flow velocity =     15.67(Ft/s) 
 Travel time through pipe =    0.09 min. 
 Time of concentration (TC) =    16.40 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      213.000 to Point/Station      214.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =  1827.000(Ft.) 
 Downstream point elevation =  1820.000(Ft.) 
 Channel length thru subarea  =   247.000(Ft.) 
 Channel base width =   20.000(Ft.) 
 Slope or 'Z' of left channel bank =   4.000 
 Slope or 'Z' of right channel bank =   4.000 
 Manning's 'N'    = 0.035 
 Maximum depth of channel  =    4.000(Ft.) 
 Flow(q) thru subarea =    241.554(CFS) 
 Depth of flow =   1.291(Ft.), Average velocity =   7.432(Ft/s) 
 Channel flow top width =   30.332(Ft.) 
 Flow Velocity =    7.43(Ft/s) 
 Travel time  =    0.55 min. 
 Time of concentration =   16.95 min. 
 
 Sub-Channel No. 1 Critical depth =      1.484(Ft.) 
   '     '       '     Critical flow top width =     31.875(Ft.) 
   '     '       '     Critical flow velocity=    6.274(Ft/s) 
   '     '       '     Critical flow area =     38.501(Sq.Ft) 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      213.000 to Point/Station      214.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =    120.860(Ac.) 
 Runoff from this stream =    241.554(CFS) 
 Time of concentration =   16.95 min. 
 Rainfall intensity =     2.257(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      304.000 to Point/Station      214.000 
 **** USER DEFINED FLOW INFORMATION AT A POINT **** 
 ______________________________________________________________________ 
 Rainfall intensity =      2.102(In/Hr) for a   100.0 year storm 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.796 
 Decimal fraction soil group A = 0.110 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.560 
 Decimal fraction soil group D = 0.330 
 RI index for soil(AMC 2)  =  82.90 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 User specified values are as follows: 
 TC =  19.55 min.  Rain intensity =       2.10(In/Hr) 
 Total area =        20.88(Ac.)  Total runoff =     39.18(CFS) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      304.000 to Point/Station      214.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =     20.880(Ac.) 
 Runoff from this stream =     39.180(CFS) 
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 Time of concentration =   19.55 min. 
 Rainfall intensity =     2.102(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1      241.554     16.95                 2.257 
 2       39.180     19.55                 2.102 
 Largest stream flow has longer or shorter time of concentration 
 Qp =    241.554 + sum of 
    Qa          Tb/Ta 
    39.180 *    0.867 =     33.977  
 Qp =    275.531 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
      241.554      39.180 
 Area of streams before confluence: 
       120.860       20.880 
 Results of confluence: 
 Total flow rate =    275.531(CFS) 
 Time of concentration =    16.954 min. 
 Effective stream area after confluence =    141.740(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      214.000 to Point/Station      215.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =  1820.000(Ft.) 
 Downstream point elevation =  1804.000(Ft.) 
 Channel length thru subarea  =   413.000(Ft.) 
 Channel base width =   50.000(Ft.) 
 Slope or 'Z' of left channel bank =   4.000 
 Slope or 'Z' of right channel bank =   4.000 
 Estimated mean flow rate at midpoint of channel =    285.725(CFS) 
 Manning's 'N'    = 0.035 
 Maximum depth of channel  =    4.000(Ft.) 
 Flow(q) thru subarea =    285.725(CFS) 
 Depth of flow =   0.786(Ft.), Average velocity =   6.836(Ft/s) 
 Channel flow top width =   56.291(Ft.) 
 Flow Velocity =    6.84(Ft/s) 
 Travel time  =    1.01 min. 
 Time of concentration =   17.96 min. 
 
 Sub-Channel No. 1 Critical depth =      0.984(Ft.) 
   '     '       '     Critical flow top width =     57.875(Ft.) 
   '     '       '     Critical flow velocity=    5.381(Ft/s) 
   '     '       '     Critical flow area =     53.095(Sq.Ft) 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.831 
 Decimal fraction soil group A = 0.240 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.280 
 Decimal fraction soil group D = 0.480 
 RI index for soil(AMC 2)  =  80.59 
 Pervious area fraction =  0.600; Impervious fraction =  0.400 
 Rainfall intensity =      2.193(In/Hr) for a   100.0 year storm 
 Subarea runoff =     20.305(CFS) for     11.140(Ac.) 
 Total runoff =    295.835(CFS) Total area =     152.880(Ac.) 
 Depth of flow =   0.803(Ft.), Average velocity =   6.926(Ft/s) 
 
 Sub-Channel No. 1 Critical depth =      1.000(Ft.) 
   '     '       '     Critical flow top width =     58.000(Ft.) 
   '     '       '     Critical flow velocity=    5.478(Ft/s) 
   '     '       '     Critical flow area =     54.000(Sq.Ft) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      214.000 to Point/Station      215.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =    152.880(Ac.) 
 Runoff from this stream =    295.835(CFS) 
 Time of concentration =   17.96 min. 
 Rainfall intensity =     2.193(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      215.000 
 **** USER DEFINED FLOW INFORMATION AT A POINT **** 
 ______________________________________________________________________ 
 Rainfall intensity =      2.323(In/Hr) for a   100.0 year storm 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.807 
 Decimal fraction soil group A = 0.230 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.030 
 Decimal fraction soil group D = 0.740 
 RI index for soil(AMC 2)  =  82.70 
 Pervious area fraction =  0.965; Impervious fraction =  0.035 
 User specified values are as follows: 
 TC =  16.01 min.  Rain intensity =       2.32(In/Hr) 
 Total area =        66.64(Ac.)  Total runoff =    142.15(CFS) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      215.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =     66.640(Ac.) 
 Runoff from this stream =    142.150(CFS) 
 Time of concentration =   16.01 min. 
 Rainfall intensity =     2.323(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1      295.835     17.96                 2.193 
 2      142.150     16.01                 2.323 
 Largest stream flow has longer time of concentration 
 Qp =    295.835 + sum of 
    Qb         Ia/Ib 
   142.150 *    0.944 =    134.209  
 Qp =    430.045 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
      295.835     142.150 
 Area of streams before confluence: 
       152.880       66.640 
 Results of confluence: 
 Total flow rate =    430.045(CFS) 
 Time of concentration =    17.961 min. 
 Effective stream area after confluence =    219.520(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      215.000 to Point/Station      216.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =  1804.000(Ft.) 
 Downstream point elevation =  1784.000(Ft.) 
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 Channel length thru subarea  =  1045.000(Ft.) 
 Channel base width =   50.000(Ft.) 
 Slope or 'Z' of left channel bank =   4.000 
 Slope or 'Z' of right channel bank =   4.000 
 Estimated mean flow rate at midpoint of channel =    459.535(CFS) 
 Manning's 'N'    = 0.035 
 Maximum depth of channel  =    4.000(Ft.) 
 Flow(q) thru subarea =    459.535(CFS) 
 Depth of flow =   1.281(Ft.), Average velocity =   6.507(Ft/s) 
 Channel flow top width =   60.249(Ft.) 
 Flow Velocity =    6.51(Ft/s) 
 Travel time  =    2.68 min. 
 Time of concentration =   20.64 min. 
 
 Sub-Channel No. 1 Critical depth =      1.328(Ft.) 
   '     '       '     Critical flow top width =     60.625(Ft.) 
   '     '       '     Critical flow velocity=    6.255(Ft/s) 
   '     '       '     Critical flow area =     73.462(Sq.Ft) 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.833 
 Decimal fraction soil group A = 0.200 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.170 
 Decimal fraction soil group D = 0.630 
 RI index for soil(AMC 2)  =  82.23 
 Pervious area fraction =  0.600; Impervious fraction =  0.400 
 Rainfall intensity =      2.046(In/Hr) for a   100.0 year storm 
 Subarea runoff =     58.912(CFS) for     34.550(Ac.) 
 Total runoff =    488.957(CFS) Total area =     254.070(Ac.) 
 Depth of flow =   1.329(Ft.), Average velocity =   6.653(Ft/s) 
 
 Sub-Channel No. 1 Critical depth =      1.375(Ft.) 
   '     '       '     Critical flow top width =     61.000(Ft.) 
   '     '       '     Critical flow velocity=    6.407(Ft/s) 
   '     '       '     Critical flow area =     76.313(Sq.Ft) 
 
 End of computations, total study area =          254.07 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.919  
 Area averaged RI index number =  82.4 
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APPENDIX A.3: AREA “C” 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 05/05/15  File:ARCEX100.out 
 ------------------------------------------------------------------------ 
 IRONWOOD PRE-PROJECT CONDITION HYDROLOGY 
 RATIONAL METHOD ANALYSIS, 100-YEAR STORM EVENT 
 FILENAME: ARCEX100 
                                                                                
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6269 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.200(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      301.000 to Point/Station      302.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =  1000.000(Ft.) 
 Top (of initial area) elevation =  1964.000(Ft.) 
 Bottom (of initial area) elevation =  1850.000(Ft.) 
 Difference in elevation =   114.000(Ft.) 
 Slope =    0.11400  s(percent)=      11.40 
 TC = k(0.605)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   14.792 min. 
 Rainfall intensity =      2.417(In/Hr) for a   100.0 year storm 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.784 
 Decimal fraction soil group A = 0.250 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.480 
 Decimal fraction soil group D = 0.270 
 RI index for soil(AMC 2)  =  78.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     15.777(CFS) 
 Total initial stream area =        8.330(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      302.000 to Point/Station      303.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1850.000(Ft.) 
 End of natural channel elevation =   1832.000(Ft.) 
 Length of natural channel  =   626.000(Ft.) 
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 Estimated mean flow rate at midpoint of channel =     27.662(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   5.55(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0288 
 Corrected/adjusted channel slope =  0.0288 
 Travel time =    1.88 min.     TC =   16.67  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.819 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.610 
 Decimal fraction soil group D = 0.390 
 RI index for soil(AMC 2)  =  85.55 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.277(In/Hr) for a   100.0 year storm 
 Subarea runoff =     23.398(CFS) for     12.550(Ac.) 
 Total runoff =     39.176(CFS) Total area =      20.880(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      303.000 to Point/Station      304.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1832.000(Ft.) 
 Downstream point/station elevation =  1831.000(Ft.) 
 Pipe length  =   100.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    39.176(CFS) 
 Nearest computed pipe diameter  =     30.00(In.) 
 Calculated individual pipe flow  =    39.176(CFS) 
 Normal flow depth in pipe =   23.46(In.) 
 Flow top width inside pipe =   24.77(In.) 
 Critical Depth =   25.34(In.) 
 Pipe flow velocity =      9.51(Ft/s) 
 Travel time through pipe =    0.18 min. 
 Time of concentration (TC) =    16.85 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      304.000 to Point/Station      214.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =  1831.000(Ft.) 
 Downstream point elevation =  1820.000(Ft.) 
 Channel length thru subarea  =   541.000(Ft.) 
 Channel base width =   25.000(Ft.) 
 Slope or 'Z' of left channel bank =   4.000 
 Slope or 'Z' of right channel bank =   4.000 
 Manning's 'N'    = 0.035 
 Maximum depth of channel  =    4.000(Ft.) 
 Flow(q) thru subarea =     39.176(CFS) 
 Depth of flow =   0.438(Ft.), Average velocity =   3.340(Ft/s) 
 Channel flow top width =   28.507(Ft.) 
 Flow Velocity =    3.34(Ft/s) 
 Travel time  =    2.70 min. 
 Time of concentration =   19.55 min. 
 
 Sub-Channel No. 1 Critical depth =      0.414(Ft.) 
   '     '       '     Critical flow top width =     28.313(Ft.) 
   '     '       '     Critical flow velocity=    3.549(Ft/s) 
   '     '       '     Critical flow area =     11.037(Sq.Ft) 
 
 End of computations, total study area =           20.88 (Ac.) 
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 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  82.9 
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APPENDIX A.4: AREA “D” 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 05/05/15  File:ARDEX100.out 
 ------------------------------------------------------------------------ 
 IRONWOOD PRE-PROJECT CONDITION HYDROLOGY 
 RATIONAL METHOD ANALYSIS, 100-YEAR STORM EVENT 
 FILENAME: ARDEX100 
                                                                                
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6269 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.200(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      401.000 to Point/Station      402.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   705.000(Ft.) 
 Top (of initial area) elevation =  1960.000(Ft.) 
 Bottom (of initial area) elevation =  1856.000(Ft.) 
 Difference in elevation =   104.000(Ft.) 
 Slope =    0.14752  s(percent)=      14.75 
 TC = k(0.501)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.132 min. 
 Rainfall intensity =      2.920(In/Hr) for a   100.0 year storm 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.845 
 Decimal fraction soil group A = 0.020 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.980 
 RI index for soil(AMC 2)  =  87.50 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      3.849(CFS) 
 Total initial stream area =        1.560(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      402.000 to Point/Station      403.000 
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of natural channel elevation =   1856.000(Ft.) 
 End of natural channel elevation =   1840.000(Ft.) 
 Length of natural channel  =   335.000(Ft.) 
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 Estimated mean flow rate at midpoint of channel =     11.608(CFS) 
 
 Natural valley channel type used 
 L.A. County flood control district formula for channel velocity: 
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5) 
 Velocity using mean channel flow =   5.67(Ft/s) 
 
 Correction to map slope used on extremely rugged channels with 
 drops and waterfalls (Plate D-6.2) 
  Normal channel slope =  0.0478 
 Corrected/adjusted channel slope =  0.0478 
 Travel time =    0.98 min.     TC =   11.12  min. 
 
 
  Adding area flow to channel 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.806 
 Decimal fraction soil group A = 0.260 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.210 
 Decimal fraction soil group D = 0.530 
 RI index for soil(AMC 2)  =  80.34 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.788(In/Hr) for a   100.0 year storm 
 Subarea runoff =     14.129(CFS) for      6.290(Ac.) 
 Total runoff =     17.978(CFS) Total area =       7.850(Ac.) 
 End of computations, total study area =            7.85 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  81.8 
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APPENDIX B: ONSITE AND OFFSITE POST-PROJECT RATIONAL METHOD 

HYDROLOGY ANALYSIS 
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APPENDIX B.1: AREA “A” 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 05/13/16  File:ARA1100.out 
 ------------------------------------------------------------------------ 
 IRONWOOD 
 100-YEAR RATIONAL TABLING METHOD 
 AREA A (PART 1) 
 FN: ARA1100.RRV 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 TRI-8 Builders - S/N   615 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.200(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   692.000(Ft.) 
 Top (of initial area) elevation =  2009.500(Ft.) 
 Bottom (of initial area) elevation =  1918.000(Ft.) 
 Difference in elevation =    91.500(Ft.) 
 Slope =    0.13223  s(percent)=      13.22 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.866 min. 
 Rainfall intensity =      2.820(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      7.601(CFS) 
 Total initial stream area =        3.170(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      102.000 to Point/Station      103.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     10.274(CFS) 
 Depth of flow =   0.618(Ft.), Average velocity =   3.838(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
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  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     10.274(CFS) 
   '     '  flow top width =      8.288(Ft.) 
   '     '    velocity=    3.838(Ft/s) 
   '     '  area =      2.677(Sq.Ft) 
   '     '  Froude number =     1.190  
 
 Upstream point elevation =  1918.000(Ft.) 
 Downstream point elevation =  1905.000(Ft.) 
 Flow length =   347.000(Ft.) 
 Travel time  =    1.51 min. 
 Time of concentration =   12.37 min. 
 Depth of flow =   0.618(Ft.) 
 Average velocity =   3.838(Ft/s) 
 Total irregular channel flow =    10.274(CFS) 
 Irregular channel normal depth above invert elev. =   0.618(Ft.) 
 Average velocity of channel(s) =   3.838(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.846 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.070 
 Decimal fraction soil group D = 0.930 
 RI index for soil(AMC 2)  =  88.79 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.643(In/Hr) for a   100.0 year storm 
 Subarea runoff =      4.986(CFS) for      2.230(Ac.) 
 Total runoff =     12.587(CFS) Total area =       5.400(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      103.000 to Point/Station      107.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1901.000(Ft.) 
 Downstream point/station elevation =  1896.000(Ft.) 
 Pipe length  =   486.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    12.587(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    12.587(CFS) 
 Normal flow depth in pipe =   13.99(In.) 
 Flow top width inside pipe =   19.80(In.) 
 Critical Depth =   15.86(In.) 
 Pipe flow velocity =      7.39(Ft/s) 
 Travel time through pipe =    1.10 min. 
 Time of concentration (TC) =    13.47 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      103.000 to Point/Station      107.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =      5.400(Ac.) 
 Runoff from this stream =     12.587(CFS) 
 Time of concentration =   13.47 min. 
 Rainfall intensity =     2.533(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station      105.000 
 **** INITIAL AREA EVALUATION **** 
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 ______________________________________________________________________ 
 Initial area flow distance =   961.000(Ft.) 
 Top (of initial area) elevation =  2250.000(Ft.) 
 Bottom (of initial area) elevation =  2016.000(Ft.) 
 Difference in elevation =   234.000(Ft.) 
 Slope =    0.24350  s(percent)=      24.35 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.966 min. 
 Rainfall intensity =      2.807(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     11.525(CFS) 
 Total initial stream area =        4.830(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      105.000 to Point/Station      106.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     21.379(CFS) 
 Depth of flow =   0.649(Ft.), Average velocity =   7.258(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     21.380(CFS) 
   '     '  flow top width =      8.611(Ft.) 
   '     '    velocity=    7.258(Ft/s) 
   '     '  area =      2.946(Sq.Ft) 
   '     '  Froude number =     2.187  
 
 Upstream point elevation =  2016.000(Ft.) 
 Downstream point elevation =  1902.000(Ft.) 
 Flow length =   918.000(Ft.) 
 Travel time  =    2.11 min. 
 Time of concentration =   13.07 min. 
 Depth of flow =   0.649(Ft.) 
 Average velocity =   7.258(Ft/s) 
 Total irregular channel flow =    21.379(CFS) 
 Irregular channel normal depth above invert elev. =   0.649(Ft.) 
 Average velocity of channel(s) =   7.258(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.845 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.080 
 Decimal fraction soil group D = 0.920 
 RI index for soil(AMC 2)  =  88.76 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.571(In/Hr) for a   100.0 year storm 
 Subarea runoff =     17.932(CFS) for      8.260(Ac.) 
 Total runoff =     29.457(CFS) Total area =      13.090(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      106.000 to Point/Station      107.000 
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 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1898.000(Ft.) 
 Downstream point/station elevation =  1896.000(Ft.) 
 Pipe length  =   194.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    29.457(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    29.457(CFS) 
 Normal flow depth in pipe =   20.72(In.) 
 Flow top width inside pipe =   22.82(In.) 
 Critical Depth =   22.59(In.) 
 Pipe flow velocity =      8.99(Ft/s) 
 Travel time through pipe =    0.36 min. 
 Time of concentration (TC) =    13.43 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      106.000 to Point/Station      107.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     13.090(Ac.) 
 Runoff from this stream =     29.457(CFS) 
 Time of concentration =   13.43 min. 
 Rainfall intensity =     2.536(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       12.587     13.47          2.533 
 2       29.457     13.43          2.536 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     29.457 + sum of 
    Qa          Tb/Ta 
    12.587 *    0.997 =     12.555 
 Qp =     42.013 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       12.587      29.457 
 Area of streams before confluence: 
         5.400       13.090 
 
 
 Results of confluence: 
 Total flow rate =     42.013(CFS) 
 Time of concentration =    13.434 min. 
 Effective stream area after confluence  =     18.490(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      107.000 to Point/Station      110.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1896.000(Ft.) 
 Downstream point/station elevation =  1886.000(Ft.) 
 Pipe length  =   412.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    42.013(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    42.013(CFS) 
 Normal flow depth in pipe =   19.50(In.) 
 Flow top width inside pipe =   24.19(In.) 
 Critical Depth =   25.38(In.) 
 Pipe flow velocity =     13.67(Ft/s) 
 Travel time through pipe =    0.50 min. 
 Time of concentration (TC) =    13.94 min. 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      107.000 to Point/Station      110.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     18.490(Ac.) 
 Runoff from this stream =     42.013(CFS) 
 Time of concentration =   13.94 min. 
 Rainfall intensity =     2.490(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      108.000 to Point/Station      109.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   918.000(Ft.) 
 Top (of initial area) elevation =  2033.000(Ft.) 
 Bottom (of initial area) elevation =  1908.000(Ft.) 
 Difference in elevation =   125.000(Ft.) 
 Slope =    0.13617  s(percent)=      13.62 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.095 min. 
 Rainfall intensity =      2.673(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.848 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      9.199(CFS) 
 Total initial stream area =        4.060(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      110.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1904.000(Ft.) 
 Downstream point/station elevation =  1886.000(Ft.) 
 Pipe length  =   193.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     9.199(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     9.199(CFS) 
 Normal flow depth in pipe =    8.46(In.) 
 Flow top width inside pipe =   10.94(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     15.54(Ft/s) 
 Travel time through pipe =    0.21 min. 
 Time of concentration (TC) =    12.30 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      110.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      4.060(Ac.) 
 Runoff from this stream =      9.199(CFS) 
 Time of concentration =   12.30 min. 
 Rainfall intensity =     2.650(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
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 1       42.013     13.94          2.490 
 2        9.199     12.30          2.650 
 Largest stream flow has longer time of concentration 
 Qp =     42.013 + sum of 
    Qb         Ia/Ib 
     9.199 *    0.940 =      8.643 
 Qp =     50.655 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       42.013       9.199 
 Area of streams before confluence: 
        18.490        4.060 
 
 
 Results of confluence: 
 Total flow rate =     50.655(CFS) 
 Time of concentration =    13.936 min. 
 Effective stream area after confluence  =     22.550(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      110.000 to Point/Station      116.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1886.000(Ft.) 
 Downstream point/station elevation =  1884.000(Ft.) 
 Pipe length  =    45.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    50.655(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    50.655(CFS) 
 Normal flow depth in pipe =   17.86(In.) 
 Flow top width inside pipe =   25.55(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     18.14(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    13.98 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      110.000 to Point/Station      116.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     22.550(Ac.) 
 Runoff from this stream =     50.655(CFS) 
 Time of concentration =   13.98 min. 
 Rainfall intensity =     2.486(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      111.000 to Point/Station      112.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   229.000(Ft.) 
 Top (of initial area) elevation =  1927.000(Ft.) 
 Bottom (of initial area) elevation =  1896.000(Ft.) 
 Difference in elevation =    31.000(Ft.) 
 Slope =    0.13537  s(percent)=      13.54 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.949 min. 
 Rainfall intensity =      3.526(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.860 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
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 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      1.425(CFS) 
 Total initial stream area =        0.470(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      112.000 to Point/Station      115.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1892.000(Ft.) 
 Downstream point/station elevation =  1886.000(Ft.) 
 Pipe length  =   102.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.425(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.425(CFS) 
 Normal flow depth in pipe =    3.71(In.) 
 Flow top width inside pipe =    8.86(In.) 
 Critical Depth =    6.60(In.) 
 Pipe flow velocity =      8.31(Ft/s) 
 Travel time through pipe =    0.20 min. 
 Time of concentration (TC) =     7.15 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      112.000 to Point/Station      115.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      0.470(Ac.) 
 Runoff from this stream =      1.425(CFS) 
 Time of concentration =    7.15 min. 
 Rainfall intensity =     3.475(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      113.000 to Point/Station      114.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   229.000(Ft.) 
 Top (of initial area) elevation =  1927.000(Ft.) 
 Bottom (of initial area) elevation =  1891.000(Ft.) 
 Difference in elevation =    36.000(Ft.) 
 Slope =    0.15721  s(percent)=      15.72 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.744 min. 
 Rainfall intensity =      3.579(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.860 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      1.478(CFS) 
 Total initial stream area =        0.480(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      114.000 to Point/Station      115.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1887.000(Ft.) 
 Downstream point/station elevation =  1886.000(Ft.) 
 Pipe length  =    11.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.478(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     1.478(CFS) 
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 Normal flow depth in pipe =    4.34(In.) 
 Flow top width inside pipe =    5.37(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =      9.71(Ft/s) 
 Travel time through pipe =    0.02 min. 
 Time of concentration (TC) =     6.76 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      114.000 to Point/Station      115.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      0.480(Ac.) 
 Runoff from this stream =      1.478(CFS) 
 Time of concentration =    6.76 min. 
 Rainfall intensity =     3.574(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        1.425      7.15                 3.475 
 2        1.478      6.76                 3.574 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      1.478 + sum of 
    Qa          Tb/Ta 
     1.425 *    0.945 =      1.347  
 Qp =      2.825 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        1.425       1.478 
 Area of streams before confluence: 
         0.470        0.480 
 Results of confluence: 
 Total flow rate =      2.825(CFS) 
 Time of concentration =     6.763 min. 
 Effective stream area after confluence =      0.950(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      115.000 to Point/Station      116.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1886.000(Ft.) 
 Downstream point/station elevation =  1884.000(Ft.) 
 Pipe length  =    85.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.825(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.825(CFS) 
 Normal flow depth in pipe =    6.12(In.) 
 Flow top width inside pipe =   12.00(In.) 
 Critical Depth =    8.65(In.) 
 Pipe flow velocity =      7.02(Ft/s) 
 Travel time through pipe =    0.20 min. 
 Time of concentration (TC) =     6.96 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      115.000 to Point/Station      116.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      0.950(Ac.) 
 Runoff from this stream =      2.825(CFS) 
 Time of concentration =    6.96 min. 
 Rainfall intensity =     3.522(In/Hr) 
 Summary of stream data: 
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 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       50.655     13.98          2.486 
 2        2.825      6.96          3.522 
 Largest stream flow has longer time of concentration 
 Qp =     50.655 + sum of 
    Qb         Ia/Ib 
     2.825 *    0.706 =      1.994 
 Qp =     52.650 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       50.655       2.825 
 Area of streams before confluence: 
        22.550        0.950 
 
 
 Results of confluence: 
 Total flow rate =     52.650(CFS) 
 Time of concentration =    13.978 min. 
 Effective stream area after confluence  =     23.500(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      116.000 to Point/Station      119.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1884.000(Ft.) 
 Downstream point/station elevation =  1876.000(Ft.) 
 Pipe length  =    12.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    52.650(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =    52.650(CFS) 
 Normal flow depth in pipe =   12.28(In.) 
 Flow top width inside pipe =   11.56(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     49.00(Ft/s) 
 Travel time through pipe =    0.00 min. 
 Time of concentration (TC) =    13.98 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      116.000 to Point/Station      119.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     23.500(Ac.) 
 Runoff from this stream =     52.650(CFS) 
 Time of concentration =   13.98 min. 
 Rainfall intensity =     2.486(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      117.000 to Point/Station      118.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   988.000(Ft.) 
 Top (of initial area) elevation =  1900.700(Ft.) 
 Bottom (of initial area) elevation =  1882.000(Ft.) 
 Difference in elevation =    18.700(Ft.) 
 Slope =    0.01893  s(percent)=       1.89 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   13.600 min. 
 Rainfall intensity =      2.520(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.814 
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 Decimal fraction soil group A = 0.080 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.420 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 2)  =  69.04 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =     10.911(CFS) 
 Total initial stream area =        5.320(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      118.000 to Point/Station      119.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1878.000(Ft.) 
 Downstream point/station elevation =  1876.000(Ft.) 
 Pipe length  =    38.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    10.911(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =    10.911(CFS) 
 Normal flow depth in pipe =    9.56(In.) 
 Flow top width inside pipe =   14.42(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     13.20(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =    13.65 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      118.000 to Point/Station      119.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      5.320(Ac.) 
 Runoff from this stream =     10.911(CFS) 
 Time of concentration =   13.65 min. 
 Rainfall intensity =     2.516(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       52.650     13.98          2.486 
 2       10.911     13.65          2.516 
 Largest stream flow has longer time of concentration 
 Qp =     52.650 + sum of 
    Qb         Ia/Ib 
    10.911 *    0.988 =     10.780 
 Qp =     63.430 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       52.650      10.911 
 Area of streams before confluence: 
        23.500        5.320 
 
 
 Results of confluence: 
 Total flow rate =     63.430(CFS) 
 Time of concentration =    13.982 min. 
 Effective stream area after confluence  =     28.820(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      119.000 to Point/Station      122.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1876.000(Ft.) 

1.aj

Packet Pg. 1972

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



 

11 
 

 Downstream point/station elevation =  1853.000(Ft.) 
 Pipe length  =   362.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    63.430(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    63.430(CFS) 
 Normal flow depth in pipe =   18.47(In.) 
 Flow top width inside pipe =   25.10(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     21.87(Ft/s) 
 Travel time through pipe =    0.28 min. 
 Time of concentration (TC) =    14.26 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      119.000 to Point/Station      122.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     28.820(Ac.) 
 Runoff from this stream =     63.430(CFS) 
 Time of concentration =   14.26 min. 
 Rainfall intensity =     2.462(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      120.000 to Point/Station      121.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   367.000(Ft.) 
 Top (of initial area) elevation =  1872.900(Ft.) 
 Bottom (of initial area) elevation =  1857.000(Ft.) 
 Difference in elevation =    15.900(Ft.) 
 Slope =    0.04332  s(percent)=       4.33 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.755 min. 
 Rainfall intensity =      3.338(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.832 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  69.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      5.468(CFS) 
 Total initial stream area =        1.970(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      121.000 to Point/Station      122.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1855.000(Ft.) 
 Downstream point/station elevation =  1853.000(Ft.) 
 Pipe length  =    45.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.468(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     5.468(CFS) 
 Normal flow depth in pipe =    7.59(In.) 
 Flow top width inside pipe =   11.57(In.) 
 Critical Depth =   11.25(In.) 
 Pipe flow velocity =     10.43(Ft/s) 
 Travel time through pipe =    0.07 min. 
 Time of concentration (TC) =     7.83 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      121.000 to Point/Station      122.000 
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 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      1.970(Ac.) 
 Runoff from this stream =      5.468(CFS) 
 Time of concentration =    7.83 min. 
 Rainfall intensity =     3.322(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       63.430     14.26          2.462 
 2        5.468      7.83          3.322 
 Largest stream flow has longer time of concentration 
 Qp =     63.430 + sum of 
    Qb         Ia/Ib 
     5.468 *    0.741 =      4.051 
 Qp =     67.481 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       63.430       5.468 
 Area of streams before confluence: 
        28.820        1.970 
 
 
 Results of confluence: 
 Total flow rate =     67.481(CFS) 
 Time of concentration =    14.258 min. 
 Effective stream area after confluence  =     30.790(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      122.000 to Point/Station      136.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1853.000(Ft.) 
 Downstream point/station elevation =  1833.000(Ft.) 
 Pipe length  =   573.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    67.481(CFS) 
 Nearest computed pipe diameter  =     30.00(In.) 
 Calculated individual pipe flow  =    67.481(CFS) 
 Normal flow depth in pipe =   21.84(In.) 
 Flow top width inside pipe =   26.70(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     17.61(Ft/s) 
 Travel time through pipe =    0.54 min. 
 Time of concentration (TC) =    14.80 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      122.000 to Point/Station      136.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     30.790(Ac.) 
 Runoff from this stream =     67.481(CFS) 
 Time of concentration =   14.80 min. 
 Rainfall intensity =     2.416(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      123.000 to Point/Station      124.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   625.000(Ft.) 
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 Top (of initial area) elevation =  1900.000(Ft.) 
 Bottom (of initial area) elevation =  1869.000(Ft.) 
 Difference in elevation =    31.000(Ft.) 
 Slope =    0.04960  s(percent)=       4.96 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.339 min. 
 Rainfall intensity =      3.042(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.735 
 Decimal fraction soil group A = 0.740 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.260 
 RI index for soil(AMC 2)  =  43.18 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      6.151(CFS) 
 Total initial stream area =        2.750(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      124.000 to Point/Station      125.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1869.000(Ft.) 
 End of street segment elevation =  1848.000(Ft.) 
 Length of street segment  =   695.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.083 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =     11.262(CFS) 
 Depth of flow =   0.412(Ft.), Average velocity =   5.690(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.000(Ft.) 
 Flow velocity =   5.69(Ft/s) 
 Travel time =    2.04 min.     TC =   11.38  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.810 
 Decimal fraction soil group A = 0.190 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.160 
 Decimal fraction soil group D = 0.650 
 RI index for soil(AMC 2)  =  65.87 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      2.756(In/Hr) for a   100.0 year storm 
 Subarea runoff =     10.199(CFS) for      4.570(Ac.) 
 Total runoff =     16.350(CFS) Total area =       7.320(Ac.) 
 Street flow at end of street =     16.350(CFS) 
 Half street flow at end of street =     16.350(CFS) 
 Depth of flow =   0.462(Ft.), Average velocity =   6.592(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Flow width (from curb towards crown)=  10.000(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      125.000 to Point/Station      129.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1846.000(Ft.) 
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 Downstream point/station elevation =  1841.000(Ft.) 
 Pipe length  =    82.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    16.350(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =    16.350(CFS) 
 Normal flow depth in pipe =   10.36(In.) 
 Flow top width inside pipe =   17.79(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     15.51(Ft/s) 
 Travel time through pipe =    0.09 min. 
 Time of concentration (TC) =    11.46 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      125.000 to Point/Station      129.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      7.320(Ac.) 
 Runoff from this stream =     16.350(CFS) 
 Time of concentration =   11.46 min. 
 Rainfall intensity =     2.745(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      126.000 to Point/Station      127.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   595.000(Ft.) 
 Top (of initial area) elevation =  1871.800(Ft.) 
 Bottom (of initial area) elevation =  1859.000(Ft.) 
 Difference in elevation =    12.800(Ft.) 
 Slope =    0.02151  s(percent)=       2.15 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.823 min. 
 Rainfall intensity =      2.825(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.756 
 Decimal fraction soil group A = 0.570 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.080 
 Decimal fraction soil group D = 0.350 
 RI index for soil(AMC 2)  =  50.01 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      3.566(CFS) 
 Total initial stream area =        1.670(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      127.000 to Point/Station      128.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1859.000(Ft.) 
 End of street segment elevation =  1845.000(Ft.) 
 Length of street segment  =   492.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.083 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      5.104(CFS) 
 Depth of flow =   0.339(Ft.), Average velocity =   4.083(Ft/s) 
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 Note:  depth of flow exceeds top of street crown. 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.000(Ft.) 
 Flow velocity =   4.08(Ft/s) 
 Travel time =    2.01 min.     TC =   12.83  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.822 
 Decimal fraction soil group A = 0.090 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.020 
 Decimal fraction soil group D = 0.890 
 RI index for soil(AMC 2)  =  71.01 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      2.595(In/Hr) for a   100.0 year storm 
 Subarea runoff =      3.071(CFS) for      1.440(Ac.) 
 Total runoff =      6.638(CFS) Total area =       3.110(Ac.) 
 Street flow at end of street =      6.638(CFS) 
 Half street flow at end of street =      6.638(CFS) 
 Depth of flow =   0.360(Ft.), Average velocity =   4.532(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Flow width (from curb towards crown)=  10.000(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      128.000 to Point/Station      129.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1843.000(Ft.) 
 Downstream point/station elevation =  1841.000(Ft.) 
 Pipe length  =    16.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.638(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     6.638(CFS) 
 Normal flow depth in pipe =    6.19(In.) 
 Flow top width inside pipe =   11.99(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     16.25(Ft/s) 
 Travel time through pipe =    0.02 min. 
 Time of concentration (TC) =    12.85 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      128.000 to Point/Station      129.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      3.110(Ac.) 
 Runoff from this stream =      6.638(CFS) 
 Time of concentration =   12.85 min. 
 Rainfall intensity =     2.593(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       16.350     11.46                 2.745 
 2        6.638     12.85                 2.593 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     16.350 + sum of 
    Qa          Tb/Ta 
     6.638 *    0.892 =      5.923  
 Qp =     22.273 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       16.350       6.638 
 Area of streams before confluence: 
         7.320        3.110 
 Results of confluence: 
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 Total flow rate =     22.273(CFS) 
 Time of concentration =    11.463 min. 
 Effective stream area after confluence =     10.430(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      129.000 to Point/Station      132.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1841.000(Ft.) 
 Downstream point/station elevation =  1834.000(Ft.) 
 Pipe length  =    48.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    22.273(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =    22.273(CFS) 
 Normal flow depth in pipe =   11.16(In.) 
 Flow top width inside pipe =   13.10(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     22.76(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    11.50 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      129.000 to Point/Station      132.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =     10.430(Ac.) 
 Runoff from this stream =     22.273(CFS) 
 Time of concentration =   11.50 min. 
 Rainfall intensity =     2.741(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      130.000 to Point/Station      131.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   844.000(Ft.) 
 Top (of initial area) elevation =  1892.000(Ft.) 
 Bottom (of initial area) elevation =  1840.000(Ft.) 
 Difference in elevation =    52.000(Ft.) 
 Slope =    0.06161  s(percent)=       6.16 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.085 min. 
 Rainfall intensity =      2.927(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.817 
 Decimal fraction soil group A = 0.130 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.440 
 Decimal fraction soil group D = 0.430 
 RI index for soil(AMC 2)  =  66.77 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      6.527(CFS) 
 Total initial stream area =        2.730(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      131.000 to Point/Station      132.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1836.000(Ft.) 
 Downstream point/station elevation =  1834.000(Ft.) 
 Pipe length  =    97.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.527(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     6.527(CFS) 
 Normal flow depth in pipe =    9.28(In.) 
 Flow top width inside pipe =   14.57(In.) 
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 Critical Depth =   12.34(In.) 
 Pipe flow velocity =      8.19(Ft/s) 
 Travel time through pipe =    0.20 min. 
 Time of concentration (TC) =    10.28 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      131.000 to Point/Station      132.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      2.730(Ac.) 
 Runoff from this stream =      6.527(CFS) 
 Time of concentration =   10.28 min. 
 Rainfall intensity =     2.899(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       22.273     11.50                 2.741 
 2        6.527     10.28                 2.899 
 Largest stream flow has longer time of concentration 
 Qp =     22.273 + sum of 
    Qb         Ia/Ib 
     6.527 *    0.946 =      6.172  
 Qp =     28.445 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       22.273       6.527 
 Area of streams before confluence: 
        10.430        2.730 
 Results of confluence: 
 Total flow rate =     28.445(CFS) 
 Time of concentration =    11.498 min. 
 Effective stream area after confluence =     13.160(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      132.000 to Point/Station      136.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1834.000(Ft.) 
 Downstream point/station elevation =  1833.000(Ft.) 
 Pipe length  =   184.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    28.445(CFS) 
 Nearest computed pipe diameter  =     30.00(In.) 
 Calculated individual pipe flow  =    28.445(CFS) 
 Normal flow depth in pipe =   23.11(In.) 
 Flow top width inside pipe =   25.24(In.) 
 Critical Depth =   21.82(In.) 
 Pipe flow velocity =      7.00(Ft/s) 
 Travel time through pipe =    0.44 min. 
 Time of concentration (TC) =    11.94 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      132.000 to Point/Station      136.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     13.160(Ac.) 
 Runoff from this stream =     28.445(CFS) 
 Time of concentration =   11.94 min. 
 Rainfall intensity =     2.690(In/Hr) 
 Program is now starting with Main Stream No. 3 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      133.000 to Point/Station      134.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   526.000(Ft.) 
 Top (of initial area) elevation =  1920.000(Ft.) 
 Bottom (of initial area) elevation =  1867.600(Ft.) 
 Difference in elevation =    52.400(Ft.) 
 Slope =    0.09962  s(percent)=       9.96 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.582 min. 
 Rainfall intensity =      3.376(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.730 
 Decimal fraction soil group A = 0.830 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.170 
 RI index for soil(AMC 2)  =  39.31 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      1.182(CFS) 
 Total initial stream area =        0.480(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      134.000 to Point/Station      135.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1867.600(Ft.) 
 End of street segment elevation =  1844.000(Ft.) 
 Length of street segment  =  1195.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.083 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      3.509(CFS) 
 Depth of flow =   0.325(Ft.), Average velocity =   3.163(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   9.914(Ft.) 
 Flow velocity =   3.16(Ft/s) 
 Travel time =    6.30 min.     TC =   13.88  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.756 
 Decimal fraction soil group A = 0.490 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.120 
 Decimal fraction soil group D = 0.390 
 RI index for soil(AMC 2)  =  53.21 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      2.495(In/Hr) for a   100.0 year storm 
 Subarea runoff =      3.566(CFS) for      1.890(Ac.) 
 Total runoff =      4.748(CFS) Total area =       2.370(Ac.) 
 Street flow at end of street =      4.748(CFS) 
 Half street flow at end of street =      4.748(CFS) 
 Depth of flow =   0.348(Ft.), Average velocity =   3.554(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Flow width (from curb towards crown)=  10.000(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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 Process from Point/Station      135.000 to Point/Station      136.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1844.000(Ft.) 
 Downstream point/station elevation =  1833.000(Ft.) 
 Pipe length  =    45.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.748(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     4.748(CFS) 
 Normal flow depth in pipe =    4.92(In.) 
 Flow top width inside pipe =    8.96(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     19.20(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    13.92 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      135.000 to Point/Station      136.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3 
 Stream flow area =      2.370(Ac.) 
 Runoff from this stream =      4.748(CFS) 
 Time of concentration =   13.92 min. 
 Rainfall intensity =     2.491(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       67.481     14.80          2.416 
 2       28.445     11.94          2.690 
 3        4.748     13.92          2.491 
 Largest stream flow has longer time of concentration 
 Qp =     67.481 + sum of 
    Qb         Ia/Ib 
    28.445 *    0.898 =     25.545 
    Qb         Ia/Ib 
     4.748 *    0.970 =      4.604 
 Qp =     97.631 
 
 Total of 3 main streams to confluence: 
 Flow rates before confluence point: 
       67.481      28.445       4.748 
 Area of streams before confluence: 
        30.790       13.160        2.370 
 
 
 Results of confluence: 
 Total flow rate =     97.631(CFS) 
 Time of concentration =    14.800 min. 
 Effective stream area after confluence  =     46.320(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      136.000 to Point/Station      136.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.780 
 Decimal fraction soil group A = 0.320 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.140 
 Decimal fraction soil group D = 0.540 
 RI index for soil(AMC 2)  =  60.40 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    14.80 min. 
 Rainfall intensity =      2.416(In/Hr) for a   100.0 year storm 
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 Subarea runoff =      4.394(CFS) for      2.330(Ac.) 
 Total runoff =    102.024(CFS) Total area =      48.650(Ac.) 
 End of computations, total study area =           48.65 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.742  
 Area averaged RI index number =  74.8 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0 
  Rational Hydrology Study        Date: 05/19/16  File:ARA2100.out 
 ------------------------------------------------------------------------ 
 IRONWOOD 
 100-YEAR RATIONAL TABLING METHOD 
 AREA A (PART 2) 
 FN: ARA2100.RRV 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6279 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.200(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      137.000 to Point/Station      138.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   911.000(Ft.) 
 Top (of initial area) elevation =  2256.000(Ft.) 
 Bottom (of initial area) elevation =  2060.000(Ft.) 
 Difference in elevation =   196.000(Ft.) 
 Slope =    0.21515  s(percent)=      21.51 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.004 min. 
 Rainfall intensity =      2.802(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     14.601(CFS) 
 Total initial stream area =        6.130(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      138.000 to Point/Station      139.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     30.990(CFS) 
 Depth of flow =   0.779(Ft.), Average velocity =   7.467(Ft/s) 
  ******* Irregular Channel Data *********** 
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 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     30.990(CFS) 
   '     '  flow top width =      9.934(Ft.) 
   '     '    velocity=    7.467(Ft/s) 
   '     '  area =      4.151(Sq.Ft) 
   '     '  Froude number =     2.036  
 
 Upstream point elevation =  2060.000(Ft.) 
 Downstream point elevation =  1984.000(Ft.) 
 Flow length =   754.000(Ft.) 
 Travel time  =    1.68 min. 
 Time of concentration =   12.69 min. 
 Depth of flow =   0.779(Ft.) 
 Average velocity =   7.467(Ft/s) 
 Total irregular channel flow =    30.990(CFS) 
 Irregular channel normal depth above invert elev. =   0.779(Ft.) 
 Average velocity of channel(s) =   7.467(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.847 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.610(In/Hr) for a   100.0 year storm 
 Subarea runoff =     32.696(CFS) for     14.800(Ac.) 
 Total runoff =     47.297(CFS) Total area =      20.930(Ac.) 
 Depth of flow =   0.920(Ft.), Average velocity =   8.376(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      139.000 to Point/Station      143.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     63.581(CFS) 
 Depth of flow =   1.120(Ft.), Average velocity =   7.830(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     63.581(CFS) 
   '     '  flow top width =     13.398(Ft.) 
   '     '    velocity=    7.830(Ft/s) 
   '     '  area =      8.120(Sq.Ft) 
   '     '  Froude number =     1.772  
 
 Upstream point elevation =  1984.000(Ft.) 
 Downstream point elevation =  1884.000(Ft.) 
 Flow length =  1478.000(Ft.) 
 Travel time  =    3.15 min. 
 Time of concentration =   15.83 min. 
 Depth of flow =   1.120(Ft.) 
 Average velocity =   7.830(Ft/s) 
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 Total irregular channel flow =    63.581(CFS) 
 Irregular channel normal depth above invert elev. =   1.120(Ft.) 
 Average velocity of channel(s) =   7.830(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.816 
 Decimal fraction soil group A = 0.190 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.050 
 Decimal fraction soil group D = 0.760 
 RI index for soil(AMC 2)  =  84.67 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.336(In/Hr) for a   100.0 year storm 
 Subarea runoff =     32.470(CFS) for     17.040(Ac.) 
 Total runoff =     79.767(CFS) Total area =      37.970(Ac.) 
 Depth of flow =   1.226(Ft.), Average velocity =   8.311(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      139.000 to Point/Station      143.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     37.970(Ac.) 
 Runoff from this stream =     79.767(CFS) 
 Time of concentration =   15.83 min. 
 Rainfall intensity =     2.336(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      140.000 to Point/Station      141.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   837.000(Ft.) 
 Top (of initial area) elevation =  2228.000(Ft.) 
 Bottom (of initial area) elevation =  1980.000(Ft.) 
 Difference in elevation =   248.000(Ft.) 
 Slope =    0.29630  s(percent)=      29.63 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.977 min. 
 Rainfall intensity =      2.943(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.852 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     13.694(CFS) 
 Total initial stream area =        5.460(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      141.000 to Point/Station      142.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     17.443(CFS) 
 Depth of flow =   0.630(Ft.), Average velocity =   6.276(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
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 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     17.443(CFS) 
   '     '  flow top width =      8.413(Ft.) 
   '     '    velocity=    6.276(Ft/s) 
   '     '  area =      2.780(Sq.Ft) 
   '     '  Froude number =     1.924  
 
 Upstream point elevation =  1980.000(Ft.) 
 Downstream point elevation =  1917.000(Ft.) 
 Flow length =   648.000(Ft.) 
 Travel time  =    1.72 min. 
 Time of concentration =   11.70 min. 
 Depth of flow =   0.630(Ft.) 
 Average velocity =   6.276(Ft/s) 
 Total irregular channel flow =    17.443(CFS) 
 Irregular channel normal depth above invert elev. =   0.630(Ft.) 
 Average velocity of channel(s) =   6.276(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.847 
 Decimal fraction soil group A = 0.010 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.990 
 RI index for soil(AMC 2)  =  88.78 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.718(In/Hr) for a   100.0 year storm 
 Subarea runoff =      7.416(CFS) for      3.220(Ac.) 
 Total runoff =     21.110(CFS) Total area =       8.680(Ac.) 
 Depth of flow =   0.677(Ft.), Average velocity =   6.624(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      142.000 to Point/Station      143.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     41.476(CFS) 
 Depth of flow =   0.996(Ft.), Average velocity =   6.342(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     41.476(CFS) 
   '     '  flow top width =     12.138(Ft.) 
   '     '    velocity=    6.342(Ft/s) 
   '     '  area =      6.540(Sq.Ft) 
   '     '  Froude number =     1.523  
 
 Upstream point elevation =  1917.000(Ft.) 
 Downstream point elevation =  1884.000(Ft.) 
 Flow length =   636.000(Ft.) 
 Travel time  =    1.67 min. 
 Time of concentration =   13.37 min. 
 Depth of flow =   0.996(Ft.) 
 Average velocity =   6.342(Ft/s) 
 Total irregular channel flow =    41.476(CFS) 
 Irregular channel normal depth above invert elev. =   0.996(Ft.) 
 Average velocity of channel(s) =   6.342(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.803 
 Decimal fraction soil group A = 0.350 
 Decimal fraction soil group B = 0.000 
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 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.650 
 RI index for soil(AMC 2)  =  81.30 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.542(In/Hr) for a   100.0 year storm 
 Subarea runoff =     40.669(CFS) for     19.920(Ac.) 
 Total runoff =     61.778(CFS) Total area =      28.600(Ac.) 
 Depth of flow =   1.167(Ft.), Average velocity =   7.047(Ft/s) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      142.000 to Point/Station      143.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     28.600(Ac.) 
 Runoff from this stream =     61.778(CFS) 
 Time of concentration =   13.37 min. 
 Rainfall intensity =     2.542(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       79.767     15.83          2.336 
 2       61.778     13.37          2.542 
 Largest stream flow has longer time of concentration 
 Qp =     79.767 + sum of 
    Qb         Ia/Ib 
    61.778 *    0.919 =     56.770 
 Qp =    136.537 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       79.767      61.778 
 Area of streams before confluence: 
        37.970       28.600 
 
 
 Results of confluence: 
 Total flow rate =    136.537(CFS) 
 Time of concentration =    15.833 min. 
 Effective stream area after confluence  =     66.570(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      143.000 to Point/Station      146.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1880.000(Ft.) 
 Downstream point/station elevation =  1870.000(Ft.) 
 Pipe length  =   133.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =   136.537(CFS) 
 Nearest computed pipe diameter  =     33.00(In.) 
 Calculated individual pipe flow  =   136.537(CFS) 
 Normal flow depth in pipe =   25.45(In.) 
 Flow top width inside pipe =   27.72(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     27.76(Ft/s) 
 Travel time through pipe =    0.08 min. 
 Time of concentration (TC) =    15.91 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      143.000 to Point/Station      146.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
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 Stream flow area =     66.570(Ac.) 
 Runoff from this stream =    136.537(CFS) 
 Time of concentration =   15.91 min. 
 Rainfall intensity =     2.330(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      144.000 to Point/Station      145.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   643.000(Ft.) 
 Top (of initial area) elevation =  1891.100(Ft.) 
 Bottom (of initial area) elevation =  1875.000(Ft.) 
 Difference in elevation =    16.100(Ft.) 
 Slope =    0.02504  s(percent)=       2.50 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.830 min. 
 Rainfall intensity =      2.825(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.736 
 Decimal fraction soil group A = 0.680 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.100 
 Decimal fraction soil group D = 0.220 
 RI index for soil(AMC 2)  =  45.16 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      6.923(CFS) 
 Total initial stream area =        3.330(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      145.000 to Point/Station      146.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1871.000(Ft.) 
 Downstream point/station elevation =  1870.000(Ft.) 
 Pipe length  =     9.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.923(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     6.923(CFS) 
 Normal flow depth in pipe =    6.58(In.) 
 Flow top width inside pipe =   11.94(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     15.70(Ft/s) 
 Travel time through pipe =    0.01 min. 
 Time of concentration (TC) =    10.84 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      145.000 to Point/Station      146.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      3.330(Ac.) 
 Runoff from this stream =      6.923(CFS) 
 Time of concentration =   10.84 min. 
 Rainfall intensity =     2.823(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1      136.537     15.91          2.330 
 2        6.923     10.84          2.823 
 Largest stream flow has longer time of concentration 
 Qp =    136.537 + sum of 
    Qb         Ia/Ib 
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     6.923 *    0.825 =      5.714 
 Qp =    142.251 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
      136.537       6.923 
 Area of streams before confluence: 
        66.570        3.330 
 
 
 Results of confluence: 
 Total flow rate =    142.251(CFS) 
 Time of concentration =    15.912 min. 
 Effective stream area after confluence  =     69.900(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      146.000 to Point/Station      149.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1870.000(Ft.) 
 Downstream point/station elevation =  1869.000(Ft.) 
 Pipe length  =    50.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =   142.251(CFS) 
 Nearest computed pipe diameter  =     42.00(In.) 
 Calculated individual pipe flow  =   142.251(CFS) 
 Normal flow depth in pipe =   34.41(In.) 
 Flow top width inside pipe =   32.33(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     16.86(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =    15.96 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      146.000 to Point/Station      149.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     69.900(Ac.) 
 Runoff from this stream =    142.251(CFS) 
 Time of concentration =   15.96 min. 
 Rainfall intensity =     2.327(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      147.000 to Point/Station      148.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   705.000(Ft.) 
 Top (of initial area) elevation =  1890.300(Ft.) 
 Bottom (of initial area) elevation =  1875.000(Ft.) 
 Difference in elevation =    15.300(Ft.) 
 Slope =    0.02170  s(percent)=       2.17 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.562 min. 
 Rainfall intensity =      2.734(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.764 
 Decimal fraction soil group A = 0.480 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.220 
 Decimal fraction soil group D = 0.300 
 RI index for soil(AMC 2)  =  53.04 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      6.539(CFS) 
 Total initial stream area =        3.130(Ac.) 
 Pervious area fraction = 0.500 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      148.000 to Point/Station      149.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1871.000(Ft.) 
 Downstream point/station elevation =  1869.000(Ft.) 
 Pipe length  =     8.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.539(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     6.539(CFS) 
 Normal flow depth in pipe =    6.04(In.) 
 Flow top width inside pipe =    8.46(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     20.75(Ft/s) 
 Travel time through pipe =    0.01 min. 
 Time of concentration (TC) =    11.57 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      148.000 to Point/Station      149.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      3.130(Ac.) 
 Runoff from this stream =      6.539(CFS) 
 Time of concentration =   11.57 min. 
 Rainfall intensity =     2.733(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1      142.251     15.96          2.327 
 2        6.539     11.57          2.733 
 Largest stream flow has longer time of concentration 
 Qp =    142.251 + sum of 
    Qb         Ia/Ib 
     6.539 *    0.851 =      5.567 
 Qp =    147.818 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
      142.251       6.539 
 Area of streams before confluence: 
        69.900        3.130 
 
 
 Results of confluence: 
 Total flow rate =    147.818(CFS) 
 Time of concentration =    15.962 min. 
 Effective stream area after confluence  =     73.030(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      149.000 to Point/Station      171.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1869.000(Ft.) 
 Downstream point/station elevation =  1826.000(Ft.) 
 Pipe length  =  1353.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =   147.818(CFS) 
 Nearest computed pipe diameter  =     39.00(In.) 
 Calculated individual pipe flow  =   147.818(CFS) 
 Normal flow depth in pipe =   32.11(In.) 
 Flow top width inside pipe =   29.75(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     20.22(Ft/s) 
 Travel time through pipe =    1.11 min. 
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 Time of concentration (TC) =    17.08 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      149.000 to Point/Station      171.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     73.030(Ac.) 
 Runoff from this stream =    147.818(CFS) 
 Time of concentration =   17.08 min. 
 Rainfall intensity =     2.249(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      150.000 to Point/Station      151.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   840.000(Ft.) 
 Top (of initial area) elevation =  1871.900(Ft.) 
 Bottom (of initial area) elevation =  1847.500(Ft.) 
 Difference in elevation =    24.400(Ft.) 
 Slope =    0.02905  s(percent)=       2.90 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.699 min. 
 Rainfall intensity =      2.718(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.745 
 Decimal fraction soil group A = 0.600 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.150 
 Decimal fraction soil group D = 0.250 
 RI index for soil(AMC 2)  =  48.30 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      9.577(CFS) 
 Total initial stream area =        4.730(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      151.000 to Point/Station      154.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1843.500(Ft.) 
 Downstream point/station elevation =  1839.000(Ft.) 
 Pipe length  =   248.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     9.577(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =     9.577(CFS) 
 Normal flow depth in pipe =   10.85(In.) 
 Flow top width inside pipe =   17.61(In.) 
 Critical Depth =   14.33(In.) 
 Pipe flow velocity =      8.60(Ft/s) 
 Travel time through pipe =    0.48 min. 
 Time of concentration (TC) =    12.18 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      151.000 to Point/Station      154.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      4.730(Ac.) 
 Runoff from this stream =      9.577(CFS) 
 Time of concentration =   12.18 min. 
 Rainfall intensity =     2.663(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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 Process from Point/Station      152.000 to Point/Station      153.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   335.000(Ft.) 
 Top (of initial area) elevation =  1849.300(Ft.) 
 Bottom (of initial area) elevation =  1844.000(Ft.) 
 Difference in elevation =     5.300(Ft.) 
 Slope =    0.01582  s(percent)=       1.58 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.146 min. 
 Rainfall intensity =      3.074(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.697 
 Decimal fraction soil group A = 0.940 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.060 
 RI index for soil(AMC 2)  =  34.58 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      1.843(CFS) 
 Total initial stream area =        0.860(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      153.000 to Point/Station      154.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1844.000(Ft.) 
 Downstream point/station elevation =  1839.000(Ft.) 
 Pipe length  =     4.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.843(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     1.843(CFS) 
 Normal flow depth in pipe =    2.23(In.) 
 Flow top width inside pipe =    5.80(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     27.77(Ft/s) 
 Travel time through pipe =    0.00 min. 
 Time of concentration (TC) =     9.15 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      153.000 to Point/Station      154.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      0.860(Ac.) 
 Runoff from this stream =      1.843(CFS) 
 Time of concentration =    9.15 min. 
 Rainfall intensity =     3.073(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        9.577     12.18                 2.663 
 2        1.843      9.15                 3.073 
 Largest stream flow has longer time of concentration 
 Qp =      9.577 + sum of 
    Qb         Ia/Ib 
     1.843 *    0.867 =      1.597  
 Qp =     11.174 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        9.577       1.843 
 Area of streams before confluence: 
         4.730        0.860 
 Results of confluence: 
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 Total flow rate =     11.174(CFS) 
 Time of concentration =    12.180 min. 
 Effective stream area after confluence =      5.590(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      154.000 to Point/Station      157.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1839.000(Ft.) 
 Downstream point/station elevation =  1838.500(Ft.) 
 Pipe length  =    32.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    11.174(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =    11.174(CFS) 
 Normal flow depth in pipe =   12.75(In.) 
 Flow top width inside pipe =   16.36(In.) 
 Critical Depth =   15.34(In.) 
 Pipe flow velocity =      8.34(Ft/s) 
 Travel time through pipe =    0.06 min. 
 Time of concentration (TC) =    12.24 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      154.000 to Point/Station      157.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      5.590(Ac.) 
 Runoff from this stream =     11.174(CFS) 
 Time of concentration =   12.24 min. 
 Rainfall intensity =     2.656(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      155.000 to Point/Station      156.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   960.000(Ft.) 
 Top (of initial area) elevation =  1869.500(Ft.) 
 Bottom (of initial area) elevation =  1848.000(Ft.) 
 Difference in elevation =    21.500(Ft.) 
 Slope =    0.02240  s(percent)=       2.24 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   13.000 min. 
 Rainfall intensity =      2.578(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.747 
 Decimal fraction soil group A = 0.580 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.420 
 RI index for soil(AMC 2)  =  50.06 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      6.970(CFS) 
 Total initial stream area =        3.620(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      156.000 to Point/Station      157.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1844.000(Ft.) 
 Downstream point/station elevation =  1838.500(Ft.) 
 Pipe length  =    35.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.970(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     6.970(CFS) 
 Normal flow depth in pipe =    5.95(In.) 
 Flow top width inside pipe =   12.00(In.) 
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 Critical depth could not be calculated. 
 Pipe flow velocity =     17.92(Ft/s) 
 Travel time through pipe =    0.03 min. 
 Time of concentration (TC) =    13.03 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      156.000 to Point/Station      157.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      3.620(Ac.) 
 Runoff from this stream =      6.970(CFS) 
 Time of concentration =   13.03 min. 
 Rainfall intensity =     2.575(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       11.174     12.24                 2.656 
 2        6.970     13.03                 2.575 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     11.174 + sum of 
    Qa          Tb/Ta 
     6.970 *    0.939 =      6.548  
 Qp =     17.722 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       11.174       6.970 
 Area of streams before confluence: 
         5.590        3.620 
 Results of confluence: 
 Total flow rate =     17.722(CFS) 
 Time of concentration =    12.244 min. 
 Effective stream area after confluence =      9.210(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      157.000 to Point/Station      160.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1838.500(Ft.) 
 Downstream point/station elevation =  1835.500(Ft.) 
 Pipe length  =    46.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    17.722(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =    17.722(CFS) 
 Normal flow depth in pipe =   10.69(In.) 
 Flow top width inside pipe =   17.68(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     16.22(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =    12.29 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      157.000 to Point/Station      160.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      9.210(Ac.) 
 Runoff from this stream =     17.722(CFS) 
 Time of concentration =   12.29 min. 
 Rainfall intensity =     2.651(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      158.000 to Point/Station      159.000 

1.aj

Packet Pg. 1994

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



 

13 
 

 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   999.000(Ft.) 
 Top (of initial area) elevation =  1896.600(Ft.) 
 Bottom (of initial area) elevation =  1843.500(Ft.) 
 Difference in elevation =    53.100(Ft.) 
 Slope =    0.05315  s(percent)=       5.32 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.112 min. 
 Rainfall intensity =      2.788(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.768 
 Decimal fraction soil group A = 0.500 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 2)  =  53.50 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =     11.177(CFS) 
 Total initial stream area =        5.220(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      159.000 to Point/Station      160.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1837.500(Ft.) 
 Downstream point/station elevation =  1835.500(Ft.) 
 Pipe length  =    33.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    11.177(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =    11.177(CFS) 
 Normal flow depth in pipe =    9.27(In.) 
 Flow top width inside pipe =   14.58(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     14.03(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    11.15 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      159.000 to Point/Station      160.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      5.220(Ac.) 
 Runoff from this stream =     11.177(CFS) 
 Time of concentration =   11.15 min. 
 Rainfall intensity =     2.784(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       17.722     12.29                 2.651 
 2       11.177     11.15                 2.784 
 Largest stream flow has longer time of concentration 
 Qp =     17.722 + sum of 
    Qb         Ia/Ib 
    11.177 *    0.952 =     10.646  
 Qp =     28.368 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       17.722      11.177 
 Area of streams before confluence: 
         9.210        5.220 
 Results of confluence: 
 Total flow rate =     28.368(CFS) 
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 Time of concentration =    12.291 min. 
 Effective stream area after confluence =     14.430(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      160.000 to Point/Station      163.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1835.500(Ft.) 
 Downstream point/station elevation =  1835.000(Ft.) 
 Pipe length  =    16.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    28.368(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    28.368(CFS) 
 Normal flow depth in pipe =   17.48(In.) 
 Flow top width inside pipe =   15.68(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     13.27(Ft/s) 
 Travel time through pipe =    0.02 min. 
 Time of concentration (TC) =    12.31 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      160.000 to Point/Station      163.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =     14.430(Ac.) 
 Runoff from this stream =     28.368(CFS) 
 Time of concentration =   12.31 min. 
 Rainfall intensity =     2.649(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      160.100 to Point/Station      161.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   452.000(Ft.) 
 Top (of initial area) elevation =  1855.100(Ft.) 
 Bottom (of initial area) elevation =  1850.000(Ft.) 
 Difference in elevation =     5.100(Ft.) 
 Slope =    0.01128  s(percent)=       1.13 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.031 min. 
 Rainfall intensity =      2.799(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.825 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.780 
 Decimal fraction soil group D = 0.220 
 RI index for soil(AMC 2)  =  70.32 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      2.654(CFS) 
 Total initial stream area =        1.150(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      161.000 to Point/Station      162.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1850.000(Ft.) 
 End of street segment elevation =  1843.500(Ft.) 
 Length of street segment  =   620.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.083 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
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 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      5.508(CFS) 
 Depth of flow =   0.391(Ft.), Average velocity =   3.114(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.000(Ft.) 
 Flow velocity =   3.11(Ft/s) 
 Travel time =    3.32 min.     TC =   14.35  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.761 
 Decimal fraction soil group A = 0.440 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.210 
 Decimal fraction soil group D = 0.350 
 RI index for soil(AMC 2)  =  54.82 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      2.454(In/Hr) for a   100.0 year storm 
 Subarea runoff =      5.619(CFS) for      3.010(Ac.) 
 Total runoff =      8.273(CFS) Total area =       4.160(Ac.) 
 Street flow at end of street =      8.273(CFS) 
 Half street flow at end of street =      8.273(CFS) 
 Depth of flow =   0.440(Ft.), Average velocity =   3.657(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Flow width (from curb towards crown)=  10.000(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      162.000 to Point/Station      163.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1837.500(Ft.) 
 Downstream point/station elevation =  1835.000(Ft.) 
 Pipe length  =    18.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     8.273(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     8.273(CFS) 
 Normal flow depth in pipe =    6.86(In.) 
 Flow top width inside pipe =   11.88(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     17.83(Ft/s) 
 Travel time through pipe =    0.02 min. 
 Time of concentration (TC) =    14.37 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      162.000 to Point/Station      163.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      4.160(Ac.) 
 Runoff from this stream =      8.273(CFS) 
 Time of concentration =   14.37 min. 
 Rainfall intensity =     2.452(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       28.368     12.31                 2.649 
 2        8.273     14.37                 2.452 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     28.368 + sum of 
    Qa          Tb/Ta 
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     8.273 *    0.857 =      7.090  
 Qp =     35.458 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       28.368       8.273 
 Area of streams before confluence: 
        14.430        4.160 
 Results of confluence: 
 Total flow rate =     35.458(CFS) 
 Time of concentration =    12.311 min. 
 Effective stream area after confluence =     18.590(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      163.000 to Point/Station      171.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1835.000(Ft.) 
 Downstream point/station elevation =  1826.000(Ft.) 
 Pipe length  =   151.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    35.458(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    35.458(CFS) 
 Normal flow depth in pipe =   15.82(In.) 
 Flow top width inside pipe =   18.10(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     18.24(Ft/s) 
 Travel time through pipe =    0.14 min. 
 Time of concentration (TC) =    12.45 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      163.000 to Point/Station      171.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     18.590(Ac.) 
 Runoff from this stream =     35.458(CFS) 
 Time of concentration =   12.45 min. 
 Rainfall intensity =     2.634(In/Hr) 
 Program is now starting with Main Stream No. 3 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      164.000 to Point/Station      165.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   354.000(Ft.) 
 Top (of initial area) elevation =  1854.000(Ft.) 
 Bottom (of initial area) elevation =  1844.000(Ft.) 
 Difference in elevation =    10.000(Ft.) 
 Slope =    0.02825  s(percent)=       2.82 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.327 min. 
 Rainfall intensity =      3.221(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.830 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.970 
 Decimal fraction soil group D = 0.030 
 RI index for soil(AMC 2)  =  69.18 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      3.101(CFS) 
 Total initial stream area =        1.160(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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 Process from Point/Station      165.000 to Point/Station      166.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1844.000(Ft.) 
 End of street segment elevation =  1831.000(Ft.) 
 Length of street segment  =   838.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.083 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      4.921(CFS) 
 Depth of flow =   0.361(Ft.), Average velocity =   3.352(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.000(Ft.) 
 Flow velocity =   3.35(Ft/s) 
 Travel time =    4.17 min.     TC =   12.49  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.815 
 Decimal fraction soil group A = 0.100 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.350 
 Decimal fraction soil group D = 0.550 
 RI index for soil(AMC 2)  =  68.60 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      2.630(In/Hr) for a   100.0 year storm 
 Subarea runoff =      3.580(CFS) for      1.670(Ac.) 
 Total runoff =      6.681(CFS) Total area =       2.830(Ac.) 
 Street flow at end of street =      6.681(CFS) 
 Half street flow at end of street =      6.681(CFS) 
 Depth of flow =   0.391(Ft.), Average velocity =   3.784(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Flow width (from curb towards crown)=  10.000(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      166.000 to Point/Station      171.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1827.000(Ft.) 
 Downstream point/station elevation =  1826.000(Ft.) 
 Pipe length  =    40.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.681(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     6.681(CFS) 
 Normal flow depth in pipe =    8.85(In.) 
 Flow top width inside pipe =   14.76(In.) 
 Critical Depth =   12.48(In.) 
 Pipe flow velocity =      8.87(Ft/s) 
 Travel time through pipe =    0.08 min. 
 Time of concentration (TC) =    12.57 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      166.000 to Point/Station      171.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3 
 Stream flow area =      2.830(Ac.) 
 Runoff from this stream =      6.681(CFS) 
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 Time of concentration =   12.57 min. 
 Rainfall intensity =     2.622(In/Hr) 
 Program is now starting with Main Stream No. 4 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      167.000 to Point/Station      168.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   232.000(Ft.) 
 Top (of initial area) elevation =  1847.900(Ft.) 
 Bottom (of initial area) elevation =  1836.000(Ft.) 
 Difference in elevation =    11.900(Ft.) 
 Slope =    0.05129  s(percent)=       5.13 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.241 min. 
 Rainfall intensity =      3.721(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.820 
 Decimal fraction soil group A = 0.220 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.520 
 Decimal fraction soil group D = 0.260 
 RI index for soil(AMC 2)  =  62.42 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      0.702(CFS) 
 Total initial stream area =        0.230(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      168.000 to Point/Station      170.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1833.000(Ft.) 
 Downstream point/station elevation =  1832.000(Ft.) 
 Pipe length  =    45.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.702(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.702(CFS) 
 Normal flow depth in pipe =    4.21(In.) 
 Flow top width inside pipe =    5.49(In.) 
 Critical Depth =    5.07(In.) 
 Pipe flow velocity =      4.77(Ft/s) 
 Travel time through pipe =    0.16 min. 
 Time of concentration (TC) =     6.40 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      168.000 to Point/Station      170.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 4 in normal stream number 1 
 Stream flow area =      0.230(Ac.) 
 Runoff from this stream =      0.702(CFS) 
 Time of concentration =    6.40 min. 
 Rainfall intensity =     3.675(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      169.000 to Point/Station      170.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   228.000(Ft.) 
 Top (of initial area) elevation =  1847.900(Ft.) 
 Bottom (of initial area) elevation =  1836.000(Ft.) 
 Difference in elevation =    11.900(Ft.) 
 Slope =    0.05219  s(percent)=       5.22 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.176 min. 
 Rainfall intensity =      3.740(In/Hr) for a   100.0 year storm 
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 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.830 
 Decimal fraction soil group A = 0.140 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.500 
 Decimal fraction soil group D = 0.360 
 RI index for soil(AMC 2)  =  65.98 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      0.435(CFS) 
 Total initial stream area =        0.140(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      169.000 to Point/Station      170.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 4 in normal stream number 2 
 Stream flow area =      0.140(Ac.) 
 Runoff from this stream =      0.435(CFS) 
 Time of concentration =    6.18 min. 
 Rainfall intensity =     3.740(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        0.702      6.40                 3.675 
 2        0.435      6.18                 3.740 
 Largest stream flow has longer time of concentration 
 Qp =      0.702 + sum of 
    Qb         Ia/Ib 
     0.435 *    0.983 =      0.427  
 Qp =      1.129 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        0.702       0.435 
 Area of streams before confluence: 
         0.230        0.140 
 Results of confluence: 
 Total flow rate =      1.129(CFS) 
 Time of concentration =     6.398 min. 
 Effective stream area after confluence =      0.370(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      170.000 to Point/Station      171.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1832.000(Ft.) 
 Downstream point/station elevation =  1826.000(Ft.) 
 Pipe length  =    31.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.129(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     1.129(CFS) 
 Normal flow depth in pipe =    2.85(In.) 
 Flow top width inside pipe =    5.99(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     12.29(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =     6.44 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      170.000 to Point/Station      171.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 4 
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 Stream flow area =      0.370(Ac.) 
 Runoff from this stream =      1.129(CFS) 
 Time of concentration =    6.44 min. 
 Rainfall intensity =     3.663(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1      147.818     17.08          2.249 
 2       35.458     12.45          2.634 
 3        6.681     12.57          2.622 
 4        1.129      6.44          3.663 
 Largest stream flow has longer time of concentration 
 Qp =    147.818 + sum of 
    Qb         Ia/Ib 
    35.458 *    0.854 =     30.274 
    Qb         Ia/Ib 
     6.681 *    0.858 =      5.732 
    Qb         Ia/Ib 
     1.129 *    0.614 =      0.693 
 Qp =    184.517 
 
 Total of 4 main streams to confluence: 
 Flow rates before confluence point: 
      147.818      35.458       6.681       1.129 
 Area of streams before confluence: 
        73.030       18.590        2.830        0.370 
 
 
 Results of confluence: 
 Total flow rate =    184.517(CFS) 
 Time of concentration =    17.077 min. 
 Effective stream area after confluence  =     94.820(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      171.000 to Point/Station      171.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.757 
 Decimal fraction soil group A = 0.400 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.320 
 Decimal fraction soil group D = 0.280 
 RI index for soil(AMC 2)  =  55.88 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    17.08 min. 
 Rainfall intensity =      2.249(In/Hr) for a   100.0 year storm 
 Subarea runoff =      2.467(CFS) for      1.450(Ac.) 
 Total runoff =    186.985(CFS) Total area =      96.270(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      171.000 to Point/Station      172.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1826.000(Ft.) 
 Downstream point/station elevation =  1820.000(Ft.) 
 Pipe length  =   173.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =   186.985(CFS) 
 Nearest computed pipe diameter  =     42.00(In.) 
 Calculated individual pipe flow  =   186.985(CFS) 
 Normal flow depth in pipe =   34.31(In.) 
 Flow top width inside pipe =   32.48(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     22.20(Ft/s) 
 Travel time through pipe =    0.13 min. 
 Time of concentration (TC) =    17.21 min. 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      171.000 to Point/Station      172.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     96.270(Ac.) 
 Runoff from this stream =    186.985(CFS) 
 Time of concentration =   17.21 min. 
 Rainfall intensity =     2.241(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      136.000 to Point/Station      136.000 
 **** USER DEFINED FLOW INFORMATION AT A POINT **** 
 ______________________________________________________________________ 
 Rainfall intensity =      2.416(In/Hr) for a   100.0 year storm 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.795 
 Decimal fraction soil group A = 1.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  74.80 
 Pervious area fraction =  0.742; Impervious fraction =  0.258 
 User specified values are as follows: 
 TC =  14.80 min.  Rain intensity =       2.42(In/Hr) 
 Total area =        48.65(Ac.)  Total runoff =    102.02(CFS) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      136.000 to Point/Station      172.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1835.000(Ft.) 
 Downstream point/station elevation =  1820.000(Ft.) 
 Pipe length  =   444.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =   102.024(CFS) 
 Nearest computed pipe diameter  =     33.00(In.) 
 Calculated individual pipe flow  =   102.024(CFS) 
 Normal flow depth in pipe =   28.78(In.) 
 Flow top width inside pipe =   22.04(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     18.55(Ft/s) 
 Travel time through pipe =    0.40 min. 
 Time of concentration (TC) =    15.20 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      136.000 to Point/Station      172.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     48.650(Ac.) 
 Runoff from this stream =    102.024(CFS) 
 Time of concentration =   15.20 min. 
 Rainfall intensity =     2.384(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1      186.985     17.21          2.241 
 2      102.024     15.20          2.384 
 Largest stream flow has longer time of concentration 
 Qp =    186.985 + sum of 
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    Qb         Ia/Ib 
   102.024 *    0.940 =     95.887 
 Qp =    282.872 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
      186.985     102.024 
 Area of streams before confluence: 
        96.270       48.650 
 
 
 Results of confluence: 
 Total flow rate =    282.872(CFS) 
 Time of concentration =    17.207 min. 
 Effective stream area after confluence  =    144.920(Ac.) 
 End of computations, total study area =          144.92 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.811  
 Area averaged RI index number =  75.3 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 05/13/16  File:ARA110.out 
 ------------------------------------------------------------------------ 
 IRONWOOD 
 10-YEAR RATIONAL TABLING METHOD 
 AREA A (PART 1) 
 FN: ARA110.RRV 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 TRI-8 Builders - S/N   615 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.788(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   692.000(Ft.) 
 Top (of initial area) elevation =  2009.500(Ft.) 
 Bottom (of initial area) elevation =  1918.000(Ft.) 
 Difference in elevation =    91.500(Ft.) 
 Slope =    0.13223  s(percent)=      13.22 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.866 min. 
 Rainfall intensity =      1.852(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.826 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      4.851(CFS) 
 Total initial stream area =        3.170(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      102.000 to Point/Station      103.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      6.557(CFS) 
 Depth of flow =   0.524(Ft.), Average velocity =   3.369(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
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  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      6.557(CFS) 
   '     '  flow top width =      7.336(Ft.) 
   '     '    velocity=    3.369(Ft/s) 
   '     '  area =      1.947(Sq.Ft) 
   '     '  Froude number =     1.152  
 
 Upstream point elevation =  1918.000(Ft.) 
 Downstream point elevation =  1905.000(Ft.) 
 Flow length =   347.000(Ft.) 
 Travel time  =    1.72 min. 
 Time of concentration =   12.58 min. 
 Depth of flow =   0.524(Ft.) 
 Average velocity =   3.369(Ft/s) 
 Total irregular channel flow =     6.557(CFS) 
 Irregular channel normal depth above invert elev. =   0.524(Ft.) 
 Average velocity of channel(s) =   3.369(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.820 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.070 
 Decimal fraction soil group D = 0.930 
 RI index for soil(AMC 2)  =  88.79 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.721(In/Hr) for a    10.0 year storm 
 Subarea runoff =      3.146(CFS) for      2.230(Ac.) 
 Total runoff =      7.997(CFS) Total area =       5.400(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      103.000 to Point/Station      107.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1901.000(Ft.) 
 Downstream point/station elevation =  1896.000(Ft.) 
 Pipe length  =   486.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     7.997(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =     7.997(CFS) 
 Normal flow depth in pipe =   11.64(In.) 
 Flow top width inside pipe =   17.21(In.) 
 Critical Depth =   13.15(In.) 
 Pipe flow velocity =      6.62(Ft/s) 
 Travel time through pipe =    1.22 min. 
 Time of concentration (TC) =    13.81 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      103.000 to Point/Station      107.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =      5.400(Ac.) 
 Runoff from this stream =      7.997(CFS) 
 Time of concentration =   13.81 min. 
 Rainfall intensity =     1.643(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      104.000 to Point/Station      105.000 
 **** INITIAL AREA EVALUATION **** 
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 ______________________________________________________________________ 
 Initial area flow distance =   961.000(Ft.) 
 Top (of initial area) elevation =  2250.000(Ft.) 
 Bottom (of initial area) elevation =  2016.000(Ft.) 
 Difference in elevation =   234.000(Ft.) 
 Slope =    0.24350  s(percent)=      24.35 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.966 min. 
 Rainfall intensity =      1.843(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.826 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      7.355(CFS) 
 Total initial stream area =        4.830(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      105.000 to Point/Station      106.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     13.643(CFS) 
 Depth of flow =   0.550(Ft.), Average velocity =   6.378(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     13.643(CFS) 
   '     '  flow top width =      7.598(Ft.) 
   '     '    velocity=    6.378(Ft/s) 
   '     '  area =      2.139(Sq.Ft) 
   '     '  Froude number =     2.118  
 
 Upstream point elevation =  2016.000(Ft.) 
 Downstream point elevation =  1902.000(Ft.) 
 Flow length =   918.000(Ft.) 
 Travel time  =    2.40 min. 
 Time of concentration =   13.37 min. 
 Depth of flow =   0.550(Ft.) 
 Average velocity =   6.378(Ft/s) 
 Total irregular channel flow =    13.643(CFS) 
 Irregular channel normal depth above invert elev. =   0.550(Ft.) 
 Average velocity of channel(s) =   6.378(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.817 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.080 
 Decimal fraction soil group D = 0.920 
 RI index for soil(AMC 2)  =  88.76 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.670(In/Hr) for a    10.0 year storm 
 Subarea runoff =     11.272(CFS) for      8.260(Ac.) 
 Total runoff =     18.626(CFS) Total area =      13.090(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      106.000 to Point/Station      107.000 
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 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1898.000(Ft.) 
 Downstream point/station elevation =  1896.000(Ft.) 
 Pipe length  =   194.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    18.626(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    18.626(CFS) 
 Normal flow depth in pipe =   16.41(In.) 
 Flow top width inside pipe =   22.32(In.) 
 Critical Depth =   18.64(In.) 
 Pipe flow velocity =      8.14(Ft/s) 
 Travel time through pipe =    0.40 min. 
 Time of concentration (TC) =    13.76 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      106.000 to Point/Station      107.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     13.090(Ac.) 
 Runoff from this stream =     18.626(CFS) 
 Time of concentration =   13.76 min. 
 Rainfall intensity =     1.645(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        7.997     13.81          1.643 
 2       18.626     13.76          1.645 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     18.626 + sum of 
    Qa          Tb/Ta 
     7.997 *    0.997 =      7.971 
 Qp =     26.598 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
        7.997      18.626 
 Area of streams before confluence: 
         5.400       13.090 
 
 
 Results of confluence: 
 Total flow rate =     26.598(CFS) 
 Time of concentration =    13.762 min. 
 Effective stream area after confluence  =     18.490(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      107.000 to Point/Station      110.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1896.000(Ft.) 
 Downstream point/station elevation =  1886.000(Ft.) 
 Pipe length  =   412.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    26.598(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    26.598(CFS) 
 Normal flow depth in pipe =   15.57(In.) 
 Flow top width inside pipe =   22.91(In.) 
 Critical Depth =   21.58(In.) 
 Pipe flow velocity =     12.33(Ft/s) 
 Travel time through pipe =    0.56 min. 
 Time of concentration (TC) =    14.32 min. 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      107.000 to Point/Station      110.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     18.490(Ac.) 
 Runoff from this stream =     26.598(CFS) 
 Time of concentration =   14.32 min. 
 Rainfall intensity =     1.613(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      108.000 to Point/Station      109.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   918.000(Ft.) 
 Top (of initial area) elevation =  2033.000(Ft.) 
 Bottom (of initial area) elevation =  1908.000(Ft.) 
 Difference in elevation =   125.000(Ft.) 
 Slope =    0.13617  s(percent)=      13.62 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.095 min. 
 Rainfall intensity =      1.755(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.823 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      5.863(CFS) 
 Total initial stream area =        4.060(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      110.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1904.000(Ft.) 
 Downstream point/station elevation =  1886.000(Ft.) 
 Pipe length  =   193.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.863(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     5.863(CFS) 
 Normal flow depth in pipe =    6.27(In.) 
 Flow top width inside pipe =   11.99(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     14.11(Ft/s) 
 Travel time through pipe =    0.23 min. 
 Time of concentration (TC) =    12.32 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      109.000 to Point/Station      110.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      4.060(Ac.) 
 Runoff from this stream =      5.863(CFS) 
 Time of concentration =   12.32 min. 
 Rainfall intensity =     1.739(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
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 1       26.598     14.32          1.613 
 2        5.863     12.32          1.739 
 Largest stream flow has longer time of concentration 
 Qp =     26.598 + sum of 
    Qb         Ia/Ib 
     5.863 *    0.928 =      5.438 
 Qp =     32.036 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       26.598       5.863 
 Area of streams before confluence: 
        18.490        4.060 
 
 
 Results of confluence: 
 Total flow rate =     32.036(CFS) 
 Time of concentration =    14.319 min. 
 Effective stream area after confluence  =     22.550(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      110.000 to Point/Station      116.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1886.000(Ft.) 
 Downstream point/station elevation =  1884.000(Ft.) 
 Pipe length  =    45.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    32.036(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    32.036(CFS) 
 Normal flow depth in pipe =   16.50(In.) 
 Flow top width inside pipe =   17.23(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     15.82(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =    14.37 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      110.000 to Point/Station      116.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     22.550(Ac.) 
 Runoff from this stream =     32.036(CFS) 
 Time of concentration =   14.37 min. 
 Rainfall intensity =     1.610(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      111.000 to Point/Station      112.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   229.000(Ft.) 
 Top (of initial area) elevation =  1927.000(Ft.) 
 Bottom (of initial area) elevation =  1896.000(Ft.) 
 Difference in elevation =    31.000(Ft.) 
 Slope =    0.13537  s(percent)=      13.54 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.949 min. 
 Rainfall intensity =      2.315(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.840 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
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 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      0.914(CFS) 
 Total initial stream area =        0.470(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      112.000 to Point/Station      115.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1892.000(Ft.) 
 Downstream point/station elevation =  1886.000(Ft.) 
 Pipe length  =   102.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.914(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.914(CFS) 
 Normal flow depth in pipe =    3.60(In.) 
 Flow top width inside pipe =    5.88(In.) 
 Critical Depth =    5.55(In.) 
 Pipe flow velocity =      7.43(Ft/s) 
 Travel time through pipe =    0.23 min. 
 Time of concentration (TC) =     7.18 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      112.000 to Point/Station      115.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      0.470(Ac.) 
 Runoff from this stream =      0.914(CFS) 
 Time of concentration =    7.18 min. 
 Rainfall intensity =     2.278(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      113.000 to Point/Station      114.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   229.000(Ft.) 
 Top (of initial area) elevation =  1927.000(Ft.) 
 Bottom (of initial area) elevation =  1891.000(Ft.) 
 Difference in elevation =    36.000(Ft.) 
 Slope =    0.15721  s(percent)=      15.72 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.744 min. 
 Rainfall intensity =      2.350(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.841 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      0.949(CFS) 
 Total initial stream area =        0.480(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      114.000 to Point/Station      115.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1887.000(Ft.) 
 Downstream point/station elevation =  1886.000(Ft.) 
 Pipe length  =    11.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.949(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.949(CFS) 
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 Normal flow depth in pipe =    3.21(In.) 
 Flow top width inside pipe =    5.98(In.) 
 Critical Depth =    5.60(In.) 
 Pipe flow velocity =      8.86(Ft/s) 
 Travel time through pipe =    0.02 min. 
 Time of concentration (TC) =     6.76 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      114.000 to Point/Station      115.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      0.480(Ac.) 
 Runoff from this stream =      0.949(CFS) 
 Time of concentration =    6.76 min. 
 Rainfall intensity =     2.347(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        0.914      7.18                 2.278 
 2        0.949      6.76                 2.347 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      0.949 + sum of 
    Qa          Tb/Ta 
     0.914 *    0.942 =      0.862  
 Qp =      1.811 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        0.914       0.949 
 Area of streams before confluence: 
         0.470        0.480 
 Results of confluence: 
 Total flow rate =      1.811(CFS) 
 Time of concentration =     6.765 min. 
 Effective stream area after confluence =      0.950(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      115.000 to Point/Station      116.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1886.000(Ft.) 
 Downstream point/station elevation =  1884.000(Ft.) 
 Pipe length  =    85.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.811(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.811(CFS) 
 Normal flow depth in pipe =    5.62(In.) 
 Flow top width inside pipe =    8.72(In.) 
 Critical Depth =    7.39(In.) 
 Pipe flow velocity =      6.24(Ft/s) 
 Travel time through pipe =    0.23 min. 
 Time of concentration (TC) =     6.99 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      115.000 to Point/Station      116.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      0.950(Ac.) 
 Runoff from this stream =      1.811(CFS) 
 Time of concentration =    6.99 min. 
 Rainfall intensity =     2.308(In/Hr) 
 Summary of stream data: 
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 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       32.036     14.37          1.610 
 2        1.811      6.99          2.308 
 Largest stream flow has longer time of concentration 
 Qp =     32.036 + sum of 
    Qb         Ia/Ib 
     1.811 *    0.698 =      1.263 
 Qp =     33.299 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       32.036       1.811 
 Area of streams before confluence: 
        22.550        0.950 
 
 
 Results of confluence: 
 Total flow rate =     33.299(CFS) 
 Time of concentration =    14.367 min. 
 Effective stream area after confluence  =     23.500(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      116.000 to Point/Station      119.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1884.000(Ft.) 
 Downstream point/station elevation =  1876.000(Ft.) 
 Pipe length  =    12.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    33.299(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =    33.299(CFS) 
 Normal flow depth in pipe =    8.65(In.) 
 Flow top width inside pipe =   14.82(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     45.46(Ft/s) 
 Travel time through pipe =    0.00 min. 
 Time of concentration (TC) =    14.37 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      116.000 to Point/Station      119.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     23.500(Ac.) 
 Runoff from this stream =     33.299(CFS) 
 Time of concentration =   14.37 min. 
 Rainfall intensity =     1.610(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      117.000 to Point/Station      118.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   988.000(Ft.) 
 Top (of initial area) elevation =  1900.700(Ft.) 
 Bottom (of initial area) elevation =  1882.000(Ft.) 
 Difference in elevation =    18.700(Ft.) 
 Slope =    0.01893  s(percent)=       1.89 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   13.600 min. 
 Rainfall intensity =      1.655(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.781 
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 Decimal fraction soil group A = 0.080 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.420 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 2)  =  69.04 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      6.873(CFS) 
 Total initial stream area =        5.320(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      118.000 to Point/Station      119.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1878.000(Ft.) 
 Downstream point/station elevation =  1876.000(Ft.) 
 Pipe length  =    38.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.873(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     6.873(CFS) 
 Normal flow depth in pipe =    8.43(In.) 
 Flow top width inside pipe =   10.98(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     11.66(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =    13.65 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      118.000 to Point/Station      119.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      5.320(Ac.) 
 Runoff from this stream =      6.873(CFS) 
 Time of concentration =   13.65 min. 
 Rainfall intensity =     1.652(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       33.299     14.37          1.610 
 2        6.873     13.65          1.652 
 Largest stream flow has longer time of concentration 
 Qp =     33.299 + sum of 
    Qb         Ia/Ib 
     6.873 *    0.975 =      6.699 
 Qp =     39.999 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       33.299       6.873 
 Area of streams before confluence: 
        23.500        5.320 
 
 
 Results of confluence: 
 Total flow rate =     39.999(CFS) 
 Time of concentration =    14.371 min. 
 Effective stream area after confluence  =     28.820(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      119.000 to Point/Station      122.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1876.000(Ft.) 
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 Downstream point/station elevation =  1853.000(Ft.) 
 Pipe length  =   362.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    39.999(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    39.999(CFS) 
 Normal flow depth in pipe =   17.25(In.) 
 Flow top width inside pipe =   16.09(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     18.93(Ft/s) 
 Travel time through pipe =    0.32 min. 
 Time of concentration (TC) =    14.69 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      119.000 to Point/Station      122.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     28.820(Ac.) 
 Runoff from this stream =     39.999(CFS) 
 Time of concentration =   14.69 min. 
 Rainfall intensity =     1.593(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      120.000 to Point/Station      121.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   367.000(Ft.) 
 Top (of initial area) elevation =  1872.900(Ft.) 
 Bottom (of initial area) elevation =  1857.000(Ft.) 
 Difference in elevation =    15.900(Ft.) 
 Slope =    0.04332  s(percent)=       4.33 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.755 min. 
 Rainfall intensity =      2.192(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.803 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  69.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      3.469(CFS) 
 Total initial stream area =        1.970(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      121.000 to Point/Station      122.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1855.000(Ft.) 
 Downstream point/station elevation =  1853.000(Ft.) 
 Pipe length  =    45.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.469(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     3.469(CFS) 
 Normal flow depth in pipe =    7.34(In.) 
 Flow top width inside pipe =    6.99(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =      9.00(Ft/s) 
 Travel time through pipe =    0.08 min. 
 Time of concentration (TC) =     7.84 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      121.000 to Point/Station      122.000 
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 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      1.970(Ac.) 
 Runoff from this stream =      3.469(CFS) 
 Time of concentration =    7.84 min. 
 Rainfall intensity =     2.180(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       39.999     14.69          1.593 
 2        3.469      7.84          2.180 
 Largest stream flow has longer time of concentration 
 Qp =     39.999 + sum of 
    Qb         Ia/Ib 
     3.469 *    0.730 =      2.534 
 Qp =     42.533 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       39.999       3.469 
 Area of streams before confluence: 
        28.820        1.970 
 
 
 Results of confluence: 
 Total flow rate =     42.533(CFS) 
 Time of concentration =    14.690 min. 
 Effective stream area after confluence  =     30.790(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      122.000 to Point/Station      136.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1853.000(Ft.) 
 Downstream point/station elevation =  1833.000(Ft.) 
 Pipe length  =   573.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    42.533(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    42.533(CFS) 
 Normal flow depth in pipe =   19.83(In.) 
 Flow top width inside pipe =   18.19(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     15.33(Ft/s) 
 Travel time through pipe =    0.62 min. 
 Time of concentration (TC) =    15.31 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      122.000 to Point/Station      136.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     30.790(Ac.) 
 Runoff from this stream =     42.533(CFS) 
 Time of concentration =   15.31 min. 
 Rainfall intensity =     1.560(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      123.000 to Point/Station      124.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   625.000(Ft.) 
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 Top (of initial area) elevation =  1900.000(Ft.) 
 Bottom (of initial area) elevation =  1869.000(Ft.) 
 Difference in elevation =    31.000(Ft.) 
 Slope =    0.04960  s(percent)=       4.96 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.339 min. 
 Rainfall intensity =      1.997(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.690 
 Decimal fraction soil group A = 0.740 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.260 
 RI index for soil(AMC 2)  =  43.18 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      3.787(CFS) 
 Total initial stream area =        2.750(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      124.000 to Point/Station      125.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1869.000(Ft.) 
 End of street segment elevation =  1848.000(Ft.) 
 Length of street segment  =   695.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.083 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      6.934(CFS) 
 Depth of flow =   0.362(Ft.), Average velocity =   4.696(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.000(Ft.) 
 Flow velocity =   4.70(Ft/s) 
 Travel time =    2.47 min.     TC =   11.81  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.774 
 Decimal fraction soil group A = 0.190 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.160 
 Decimal fraction soil group D = 0.650 
 RI index for soil(AMC 2)  =  65.87 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      1.776(In/Hr) for a    10.0 year storm 
 Subarea runoff =      6.283(CFS) for      4.570(Ac.) 
 Total runoff =     10.071(CFS) Total area =       7.320(Ac.) 
 Street flow at end of street =     10.071(CFS) 
 Half street flow at end of street =     10.071(CFS) 
 Depth of flow =   0.399(Ft.), Average velocity =   5.444(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Flow width (from curb towards crown)=  10.000(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      125.000 to Point/Station      129.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1846.000(Ft.) 
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 Downstream point/station elevation =  1841.000(Ft.) 
 Pipe length  =    82.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    10.071(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =    10.071(CFS) 
 Normal flow depth in pipe =    8.65(In.) 
 Flow top width inside pipe =   14.82(In.) 
 Critical Depth =   14.23(In.) 
 Pipe flow velocity =     13.75(Ft/s) 
 Travel time through pipe =    0.10 min. 
 Time of concentration (TC) =    11.91 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      125.000 to Point/Station      129.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      7.320(Ac.) 
 Runoff from this stream =     10.071(CFS) 
 Time of concentration =   11.91 min. 
 Rainfall intensity =     1.769(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      126.000 to Point/Station      127.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   595.000(Ft.) 
 Top (of initial area) elevation =  1871.800(Ft.) 
 Bottom (of initial area) elevation =  1859.000(Ft.) 
 Difference in elevation =    12.800(Ft.) 
 Slope =    0.02151  s(percent)=       2.15 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.823 min. 
 Rainfall intensity =      1.855(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.712 
 Decimal fraction soil group A = 0.570 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.080 
 Decimal fraction soil group D = 0.350 
 RI index for soil(AMC 2)  =  50.01 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      2.206(CFS) 
 Total initial stream area =        1.670(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      127.000 to Point/Station      128.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1859.000(Ft.) 
 End of street segment elevation =  1845.000(Ft.) 
 Length of street segment  =   492.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.083 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      3.157(CFS) 
 Depth of flow =   0.301(Ft.), Average velocity =   3.558(Ft/s) 

1.aj

Packet Pg. 2019

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



 

15 
 

 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   8.721(Ft.) 
 Flow velocity =   3.56(Ft/s) 
 Travel time =    2.30 min.     TC =   13.13  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.790 
 Decimal fraction soil group A = 0.090 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.020 
 Decimal fraction soil group D = 0.890 
 RI index for soil(AMC 2)  =  71.01 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      1.685(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.917(CFS) for      1.440(Ac.) 
 Total runoff =      4.122(CFS) Total area =       3.110(Ac.) 
 Street flow at end of street =      4.122(CFS) 
 Half street flow at end of street =      4.122(CFS) 
 Depth of flow =   0.323(Ft.), Average velocity =   3.778(Ft/s) 
 Flow width (from curb towards crown)=   9.821(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      128.000 to Point/Station      129.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1843.000(Ft.) 
 Downstream point/station elevation =  1841.000(Ft.) 
 Pipe length  =    16.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.122(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     4.122(CFS) 
 Normal flow depth in pipe =    5.57(In.) 
 Flow top width inside pipe =    8.74(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     14.34(Ft/s) 
 Travel time through pipe =    0.02 min. 
 Time of concentration (TC) =    13.15 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      128.000 to Point/Station      129.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      3.110(Ac.) 
 Runoff from this stream =      4.122(CFS) 
 Time of concentration =   13.15 min. 
 Rainfall intensity =     1.683(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       10.071     11.91                 1.769 
 2        4.122     13.15                 1.683 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     10.071 + sum of 
    Qa          Tb/Ta 
     4.122 *    0.906 =      3.733  
 Qp =     13.804 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       10.071       4.122 
 Area of streams before confluence: 
         7.320        3.110 
 Results of confluence: 
 Total flow rate =     13.804(CFS) 
 Time of concentration =    11.906 min. 
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 Effective stream area after confluence =     10.430(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      129.000 to Point/Station      132.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1841.000(Ft.) 
 Downstream point/station elevation =  1834.000(Ft.) 
 Pipe length  =    48.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    13.804(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =    13.804(CFS) 
 Normal flow depth in pipe =    8.03(In.) 
 Flow top width inside pipe =   14.96(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     20.67(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    11.94 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      129.000 to Point/Station      132.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =     10.430(Ac.) 
 Runoff from this stream =     13.804(CFS) 
 Time of concentration =   11.94 min. 
 Rainfall intensity =     1.766(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      130.000 to Point/Station      131.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   844.000(Ft.) 
 Top (of initial area) elevation =  1892.000(Ft.) 
 Bottom (of initial area) elevation =  1840.000(Ft.) 
 Difference in elevation =    52.000(Ft.) 
 Slope =    0.06161  s(percent)=       6.16 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.085 min. 
 Rainfall intensity =      1.922(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.785 
 Decimal fraction soil group A = 0.130 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.440 
 Decimal fraction soil group D = 0.430 
 RI index for soil(AMC 2)  =  66.77 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      4.116(CFS) 
 Total initial stream area =        2.730(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      131.000 to Point/Station      132.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1836.000(Ft.) 
 Downstream point/station elevation =  1834.000(Ft.) 
 Pipe length  =    97.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.116(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     4.116(CFS) 
 Normal flow depth in pipe =    8.16(In.) 
 Flow top width inside pipe =   11.20(In.) 
 Critical Depth =   10.28(In.) 
 Pipe flow velocity =      7.24(Ft/s) 
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 Travel time through pipe =    0.22 min. 
 Time of concentration (TC) =    10.31 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      131.000 to Point/Station      132.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      2.730(Ac.) 
 Runoff from this stream =      4.116(CFS) 
 Time of concentration =   10.31 min. 
 Rainfall intensity =     1.901(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       13.804     11.94                 1.766 
 2        4.116     10.31                 1.901 
 Largest stream flow has longer time of concentration 
 Qp =     13.804 + sum of 
    Qb         Ia/Ib 
     4.116 *    0.929 =      3.824  
 Qp =     17.628 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       13.804       4.116 
 Area of streams before confluence: 
        10.430        2.730 
 Results of confluence: 
 Total flow rate =     17.628(CFS) 
 Time of concentration =    11.944 min. 
 Effective stream area after confluence =     13.160(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      132.000 to Point/Station      136.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1834.000(Ft.) 
 Downstream point/station elevation =  1833.000(Ft.) 
 Pipe length  =   184.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    17.628(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    17.628(CFS) 
 Normal flow depth in pipe =   17.81(In.) 
 Flow top width inside pipe =   25.59(In.) 
 Critical Depth =   17.61(In.) 
 Pipe flow velocity =      6.34(Ft/s) 
 Travel time through pipe =    0.48 min. 
 Time of concentration (TC) =    12.43 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      132.000 to Point/Station      136.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     13.160(Ac.) 
 Runoff from this stream =     17.628(CFS) 
 Time of concentration =   12.43 min. 
 Rainfall intensity =     1.731(In/Hr) 
 Program is now starting with Main Stream No. 3 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      133.000 to Point/Station      134.000 
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 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   526.000(Ft.) 
 Top (of initial area) elevation =  1920.000(Ft.) 
 Bottom (of initial area) elevation =  1867.600(Ft.) 
 Difference in elevation =    52.400(Ft.) 
 Slope =    0.09962  s(percent)=       9.96 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.582 min. 
 Rainfall intensity =      2.217(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.683 
 Decimal fraction soil group A = 0.830 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.170 
 RI index for soil(AMC 2)  =  39.31 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      0.727(CFS) 
 Total initial stream area =        0.480(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      134.000 to Point/Station      135.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1867.600(Ft.) 
 End of street segment elevation =  1844.000(Ft.) 
 Length of street segment  =  1195.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.083 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      2.158(CFS) 
 Depth of flow =   0.286(Ft.), Average velocity =   2.839(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   7.959(Ft.) 
 Flow velocity =   2.84(Ft/s) 
 Travel time =    7.01 min.     TC =   14.60  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.710 
 Decimal fraction soil group A = 0.490 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.120 
 Decimal fraction soil group D = 0.390 
 RI index for soil(AMC 2)  =  53.21 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      1.598(In/Hr) for a    10.0 year storm 
 Subarea runoff =      2.142(CFS) for      1.890(Ac.) 
 Total runoff =      2.869(CFS) Total area =       2.370(Ac.) 
 Street flow at end of street =      2.869(CFS) 
 Half street flow at end of street =      2.869(CFS) 
 Depth of flow =   0.308(Ft.), Average velocity =   3.022(Ft/s) 
 Flow width (from curb towards crown)=   9.071(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      135.000 to Point/Station      136.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
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 Upstream point/station elevation =  1844.000(Ft.) 
 Downstream point/station elevation =  1833.000(Ft.) 
 Pipe length  =    45.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.869(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     2.869(CFS) 
 Normal flow depth in pipe =    3.68(In.) 
 Flow top width inside pipe =    8.85(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     16.88(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    14.64 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      135.000 to Point/Station      136.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3 
 Stream flow area =      2.370(Ac.) 
 Runoff from this stream =      2.869(CFS) 
 Time of concentration =   14.64 min. 
 Rainfall intensity =     1.595(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       42.533     15.31          1.560 
 2       17.628     12.43          1.731 
 3        2.869     14.64          1.595 
 Largest stream flow has longer time of concentration 
 Qp =     42.533 + sum of 
    Qb         Ia/Ib 
    17.628 *    0.901 =     15.881 
    Qb         Ia/Ib 
     2.869 *    0.978 =      2.806 
 Qp =     61.220 
 
 Total of 3 main streams to confluence: 
 Flow rates before confluence point: 
       42.533      17.628       2.869 
 Area of streams before confluence: 
        30.790       13.160        2.370 
 
 
 Results of confluence: 
 Total flow rate =     61.220(CFS) 
 Time of concentration =    15.313 min. 
 Effective stream area after confluence  =     46.320(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      136.000 to Point/Station      136.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.738 
 Decimal fraction soil group A = 0.320 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.140 
 Decimal fraction soil group D = 0.540 
 RI index for soil(AMC 2)  =  60.40 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    15.31 min. 
 Rainfall intensity =      1.560(In/Hr) for a    10.0 year storm 
 Subarea runoff =      2.684(CFS) for      2.330(Ac.) 
 Total runoff =     63.903(CFS) Total area =      48.650(Ac.) 
 End of computations, total study area =           48.65 (Ac.) 
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 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.742  
 Area averaged RI index number =  74.8 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 05/13/16  File:ARA210.out 
 ------------------------------------------------------------------------ 
 IRONWOOD 
 10-YEAR RATIONAL TABLING METHOD 
 AREA A (PART 2) 
 FN: ARA210.RRV 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 TRI-8 Builders - S/N   615 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.788(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      137.000 to Point/Station      138.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   911.000(Ft.) 
 Top (of initial area) elevation =  2256.000(Ft.) 
 Bottom (of initial area) elevation =  2060.000(Ft.) 
 Difference in elevation =   196.000(Ft.) 
 Slope =    0.21515  s(percent)=      21.51 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.004 min. 
 Rainfall intensity =      1.840(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.826 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      9.317(CFS) 
 Total initial stream area =        6.130(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      138.000 to Point/Station      139.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     20.564(CFS) 
 Depth of flow =   0.666(Ft.), Average velocity =   6.661(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
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  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     20.564(CFS) 
   '     '  flow top width =      8.777(Ft.) 
   '     '    velocity=    6.661(Ft/s) 
   '     '  area =      3.087(Sq.Ft) 
   '     '  Froude number =     1.979  
 
 Upstream point elevation =  2060.000(Ft.) 
 Downstream point elevation =  1984.000(Ft.) 
 Flow length =   754.000(Ft.) 
 Travel time  =    1.89 min. 
 Time of concentration =   12.89 min. 
 Depth of flow =   0.666(Ft.) 
 Average velocity =   6.661(Ft/s) 
 Total irregular channel flow =    20.564(CFS) 
 Irregular channel normal depth above invert elev. =   0.666(Ft.) 
 Average velocity of channel(s) =   6.661(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.820 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.700(In/Hr) for a    10.0 year storm 
 Subarea runoff =     20.644(CFS) for     14.800(Ac.) 
 Total runoff =     29.961(CFS) Total area =      20.930(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      139.000 to Point/Station      143.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     42.157(CFS) 
 Depth of flow =   0.951(Ft.), Average velocity =   7.020(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     42.157(CFS) 
   '     '  flow top width =     11.681(Ft.) 
   '     '    velocity=    7.020(Ft/s) 
   '     '  area =      6.005(Sq.Ft) 
   '     '  Froude number =     1.725  
 
 Upstream point elevation =  1984.000(Ft.) 
 Downstream point elevation =  1884.000(Ft.) 
 Flow length =  1478.000(Ft.) 
 Travel time  =    3.51 min. 
 Time of concentration =   16.40 min. 
 Depth of flow =   0.951(Ft.) 
 Average velocity =   7.020(Ft/s) 
 Total irregular channel flow =    42.157(CFS) 
 Irregular channel normal depth above invert elev. =   0.951(Ft.) 
 Average velocity of channel(s) =   7.020(Ft/s) 
  Adding area flow to channel 
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 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.776 
 Decimal fraction soil group A = 0.190 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.050 
 Decimal fraction soil group D = 0.760 
 RI index for soil(AMC 2)  =  84.67 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.507(In/Hr) for a    10.0 year storm 
 Subarea runoff =     19.924(CFS) for     17.040(Ac.) 
 Total runoff =     49.884(CFS) Total area =      37.970(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      139.000 to Point/Station      143.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     37.970(Ac.) 
 Runoff from this stream =     49.884(CFS) 
 Time of concentration =   16.40 min. 
 Rainfall intensity =     1.507(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      140.000 to Point/Station      141.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   837.000(Ft.) 
 Top (of initial area) elevation =  2228.000(Ft.) 
 Bottom (of initial area) elevation =  1980.000(Ft.) 
 Difference in elevation =   248.000(Ft.) 
 Slope =    0.29630  s(percent)=      29.63 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.977 min. 
 Rainfall intensity =      1.932(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.829 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      8.749(CFS) 
 Total initial stream area =        5.460(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      141.000 to Point/Station      142.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     11.329(CFS) 
 Depth of flow =   0.537(Ft.), Average velocity =   5.539(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     11.329(CFS) 
   '     '  flow top width =      7.471(Ft.) 
   '     '    velocity=    5.539(Ft/s) 
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   '     '  area =      2.045(Sq.Ft) 
   '     '  Froude number =     1.866  
 
 Upstream point elevation =  1980.000(Ft.) 
 Downstream point elevation =  1917.000(Ft.) 
 Flow length =   648.000(Ft.) 
 Travel time  =    1.95 min. 
 Time of concentration =   11.93 min. 
 Depth of flow =   0.537(Ft.) 
 Average velocity =   5.539(Ft/s) 
 Total irregular channel flow =    11.329(CFS) 
 Irregular channel normal depth above invert elev. =   0.537(Ft.) 
 Average velocity of channel(s) =   5.539(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.822 
 Decimal fraction soil group A = 0.010 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.990 
 RI index for soil(AMC 2)  =  88.78 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.767(In/Hr) for a    10.0 year storm 
 Subarea runoff =      4.676(CFS) for      3.220(Ac.) 
 Total runoff =     13.425(CFS) Total area =       8.680(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      142.000 to Point/Station      143.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     28.830(CFS) 
 Depth of flow =   0.863(Ft.), Average velocity =   5.751(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     28.831(CFS) 
   '     '  flow top width =     10.782(Ft.) 
   '     '    velocity=    5.751(Ft/s) 
   '     '  area =      5.013(Sq.Ft) 
   '     '  Froude number =     1.486  
 
 Upstream point elevation =  1917.000(Ft.) 
 Downstream point elevation =  1884.000(Ft.) 
 Flow length =   636.000(Ft.) 
 Travel time  =    1.84 min. 
 Time of concentration =   13.77 min. 
 Depth of flow =   0.863(Ft.) 
 Average velocity =   5.751(Ft/s) 
 Total irregular channel flow =    28.830(CFS) 
 Irregular channel normal depth above invert elev. =   0.863(Ft.) 
 Average velocity of channel(s) =   5.751(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.759 
 Decimal fraction soil group A = 0.350 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.650 
 RI index for soil(AMC 2)  =  81.30 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.645(In/Hr) for a    10.0 year storm 
 Subarea runoff =     24.854(CFS) for     19.920(Ac.) 
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 Total runoff =     38.280(CFS) Total area =      28.600(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      142.000 to Point/Station      143.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     28.600(Ac.) 
 Runoff from this stream =     38.280(CFS) 
 Time of concentration =   13.77 min. 
 Rainfall intensity =     1.645(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       49.884     16.40          1.507 
 2       38.280     13.77          1.645 
 Largest stream flow has longer time of concentration 
 Qp =     49.884 + sum of 
    Qb         Ia/Ib 
    38.280 *    0.916 =     35.077 
 Qp =     84.962 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       49.884      38.280 
 Area of streams before confluence: 
        37.970       28.600 
 
 
 Results of confluence: 
 Total flow rate =     84.962(CFS) 
 Time of concentration =    16.399 min. 
 Effective stream area after confluence  =     66.570(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      143.000 to Point/Station      146.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1880.000(Ft.) 
 Downstream point/station elevation =  1870.000(Ft.) 
 Pipe length  =   133.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    84.962(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    84.962(CFS) 
 Normal flow depth in pipe =   22.13(In.) 
 Flow top width inside pipe =   20.77(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     24.35(Ft/s) 
 Travel time through pipe =    0.09 min. 
 Time of concentration (TC) =    16.49 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      143.000 to Point/Station      146.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     66.570(Ac.) 
 Runoff from this stream =     84.962(CFS) 
 Time of concentration =   16.49 min. 
 Rainfall intensity =     1.503(In/Hr) 
 Program is now starting with Main Stream No. 2 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      144.000 to Point/Station      145.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   643.000(Ft.) 
 Top (of initial area) elevation =  1891.100(Ft.) 
 Bottom (of initial area) elevation =  1875.000(Ft.) 
 Difference in elevation =    16.100(Ft.) 
 Slope =    0.02504  s(percent)=       2.50 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.830 min. 
 Rainfall intensity =      1.855(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.690 
 Decimal fraction soil group A = 0.680 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.100 
 Decimal fraction soil group D = 0.220 
 RI index for soil(AMC 2)  =  45.16 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      4.263(CFS) 
 Total initial stream area =        3.330(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      145.000 to Point/Station      146.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1871.000(Ft.) 
 Downstream point/station elevation =  1870.000(Ft.) 
 Pipe length  =     9.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.263(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     4.263(CFS) 
 Normal flow depth in pipe =    5.94(In.) 
 Flow top width inside pipe =    8.53(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     13.78(Ft/s) 
 Travel time through pipe =    0.01 min. 
 Time of concentration (TC) =    10.84 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      145.000 to Point/Station      146.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      3.330(Ac.) 
 Runoff from this stream =      4.263(CFS) 
 Time of concentration =   10.84 min. 
 Rainfall intensity =     1.854(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       84.962     16.49          1.503 
 2        4.263     10.84          1.854 
 Largest stream flow has longer time of concentration 
 Qp =     84.962 + sum of 
    Qb         Ia/Ib 
     4.263 *    0.811 =      3.457 
 Qp =     88.419 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       84.962       4.263 
 Area of streams before confluence: 
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        66.570        3.330 
 
 
 Results of confluence: 
 Total flow rate =     88.419(CFS) 
 Time of concentration =    16.490 min. 
 Effective stream area after confluence  =     69.900(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      146.000 to Point/Station      149.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1870.000(Ft.) 
 Downstream point/station elevation =  1869.000(Ft.) 
 Pipe length  =    50.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    88.419(CFS) 
 Nearest computed pipe diameter  =     36.00(In.) 
 Calculated individual pipe flow  =    88.419(CFS) 
 Normal flow depth in pipe =   27.66(In.) 
 Flow top width inside pipe =   30.38(In.) 
 Critical Depth =   34.03(In.) 
 Pipe flow velocity =     15.17(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =    16.55 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      146.000 to Point/Station      149.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     69.900(Ac.) 
 Runoff from this stream =     88.419(CFS) 
 Time of concentration =   16.55 min. 
 Rainfall intensity =     1.501(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      147.000 to Point/Station      148.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   705.000(Ft.) 
 Top (of initial area) elevation =  1890.300(Ft.) 
 Bottom (of initial area) elevation =  1875.000(Ft.) 
 Difference in elevation =    15.300(Ft.) 
 Slope =    0.02170  s(percent)=       2.17 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.562 min. 
 Rainfall intensity =      1.795(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.721 
 Decimal fraction soil group A = 0.480 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.220 
 Decimal fraction soil group D = 0.300 
 RI index for soil(AMC 2)  =  53.04 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      4.054(CFS) 
 Total initial stream area =        3.130(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      148.000 to Point/Station      149.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1871.000(Ft.) 
 Downstream point/station elevation =  1869.000(Ft.) 
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 Pipe length  =     8.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.054(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     4.054(CFS) 
 Normal flow depth in pipe =    4.45(In.) 
 Flow top width inside pipe =    9.00(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     18.63(Ft/s) 
 Travel time through pipe =    0.01 min. 
 Time of concentration (TC) =    11.57 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      148.000 to Point/Station      149.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      3.130(Ac.) 
 Runoff from this stream =      4.054(CFS) 
 Time of concentration =   11.57 min. 
 Rainfall intensity =     1.794(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       88.419     16.55          1.501 
 2        4.054     11.57          1.794 
 Largest stream flow has longer time of concentration 
 Qp =     88.419 + sum of 
    Qb         Ia/Ib 
     4.054 *    0.836 =      3.390 
 Qp =     91.808 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       88.419       4.054 
 Area of streams before confluence: 
        69.900        3.130 
 
 
 Results of confluence: 
 Total flow rate =     91.808(CFS) 
 Time of concentration =    16.545 min. 
 Effective stream area after confluence  =     73.030(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      149.000 to Point/Station      171.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1869.000(Ft.) 
 Downstream point/station elevation =  1826.000(Ft.) 
 Pipe length  =  1353.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    91.808(CFS) 
 Nearest computed pipe diameter  =     33.00(In.) 
 Calculated individual pipe flow  =    91.808(CFS) 
 Normal flow depth in pipe =   26.30(In.) 
 Flow top width inside pipe =   26.55(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     18.09(Ft/s) 
 Travel time through pipe =    1.25 min. 
 Time of concentration (TC) =    17.79 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      149.000 to Point/Station      171.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
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 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     73.030(Ac.) 
 Runoff from this stream =     91.808(CFS) 
 Time of concentration =   17.79 min. 
 Rainfall intensity =     1.447(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      154.000 to Point/Station      155.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   840.000(Ft.) 
 Top (of initial area) elevation =  1871.900(Ft.) 
 Bottom (of initial area) elevation =  1847.500(Ft.) 
 Difference in elevation =    24.400(Ft.) 
 Slope =    0.02905  s(percent)=       2.90 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.699 min. 
 Rainfall intensity =      1.785(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.700 
 Decimal fraction soil group A = 0.600 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.150 
 Decimal fraction soil group D = 0.250 
 RI index for soil(AMC 2)  =  48.30 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      5.909(CFS) 
 Total initial stream area =        4.730(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      155.000 to Point/Station      158.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1843.500(Ft.) 
 Downstream point/station elevation =  1839.000(Ft.) 
 Pipe length  =   248.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.909(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     5.909(CFS) 
 Normal flow depth in pipe =    9.06(In.) 
 Flow top width inside pipe =   14.67(In.) 
 Critical Depth =   11.80(In.) 
 Pipe flow velocity =      7.62(Ft/s) 
 Travel time through pipe =    0.54 min. 
 Time of concentration (TC) =    12.24 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      155.000 to Point/Station      158.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      4.730(Ac.) 
 Runoff from this stream =      5.909(CFS) 
 Time of concentration =   12.24 min. 
 Rainfall intensity =     1.745(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      156.000 to Point/Station      157.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   335.000(Ft.) 
 Top (of initial area) elevation =  1849.300(Ft.) 
 Bottom (of initial area) elevation =  1844.000(Ft.) 
 Difference in elevation =     5.300(Ft.) 
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 Slope =    0.01582  s(percent)=       1.58 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.146 min. 
 Rainfall intensity =      2.018(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.650 
 Decimal fraction soil group A = 0.940 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.060 
 RI index for soil(AMC 2)  =  34.58 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      1.128(CFS) 
 Total initial stream area =        0.860(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      157.000 to Point/Station      158.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1844.000(Ft.) 
 Downstream point/station elevation =  1839.000(Ft.) 
 Pipe length  =     4.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.128(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     1.128(CFS) 
 Normal flow depth in pipe =    1.72(In.) 
 Flow top width inside pipe =    5.43(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     24.21(Ft/s) 
 Travel time through pipe =    0.00 min. 
 Time of concentration (TC) =     9.15 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      157.000 to Point/Station      158.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      0.860(Ac.) 
 Runoff from this stream =      1.128(CFS) 
 Time of concentration =    9.15 min. 
 Rainfall intensity =     2.018(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        5.909     12.24                 1.745 
 2        1.128      9.15                 2.018 
 Largest stream flow has longer time of concentration 
 Qp =      5.909 + sum of 
    Qb         Ia/Ib 
     1.128 *    0.865 =      0.975  
 Qp =      6.884 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        5.909       1.128 
 Area of streams before confluence: 
         4.730        0.860 
 Results of confluence: 
 Total flow rate =      6.884(CFS) 
 Time of concentration =    12.242 min. 
 Effective stream area after confluence =      5.590(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      158.000 to Point/Station      159.000 
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 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1839.000(Ft.) 
 Downstream point/station elevation =  1835.500(Ft.) 
 Pipe length  =    67.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.884(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     6.884(CFS) 
 Normal flow depth in pipe =    8.46(In.) 
 Flow top width inside pipe =   10.94(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     11.63(Ft/s) 
 Travel time through pipe =    0.10 min. 
 Time of concentration (TC) =    12.34 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      158.000 to Point/Station      159.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      5.590(Ac.) 
 Runoff from this stream =      6.884(CFS) 
 Time of concentration =   12.34 min. 
 Rainfall intensity =     1.738(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      150.000 to Point/Station      151.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   960.000(Ft.) 
 Top (of initial area) elevation =  1869.500(Ft.) 
 Bottom (of initial area) elevation =  1848.000(Ft.) 
 Difference in elevation =    21.500(Ft.) 
 Slope =    0.02240  s(percent)=       2.24 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   13.000 min. 
 Rainfall intensity =      1.693(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.702 
 Decimal fraction soil group A = 0.580 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.420 
 RI index for soil(AMC 2)  =  50.06 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      4.302(CFS) 
 Total initial stream area =        3.620(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      151.000 to Point/Station      159.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1844.000(Ft.) 
 Downstream point/station elevation =  1835.500(Ft.) 
 Pipe length  =    53.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.302(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     4.302(CFS) 
 Normal flow depth in pipe =    5.29(In.) 
 Flow top width inside pipe =    8.86(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     15.96(Ft/s) 
 Travel time through pipe =    0.06 min. 
 Time of concentration (TC) =    13.06 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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 Process from Point/Station      151.000 to Point/Station      159.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      3.620(Ac.) 
 Runoff from this stream =      4.302(CFS) 
 Time of concentration =   13.06 min. 
 Rainfall intensity =     1.689(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      152.000 to Point/Station      153.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   999.000(Ft.) 
 Top (of initial area) elevation =  1896.600(Ft.) 
 Bottom (of initial area) elevation =  1843.500(Ft.) 
 Difference in elevation =    53.100(Ft.) 
 Slope =    0.05315  s(percent)=       5.32 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.112 min. 
 Rainfall intensity =      1.831(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.726 
 Decimal fraction soil group A = 0.500 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 2)  =  53.50 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      6.935(CFS) 
 Total initial stream area =        5.220(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      153.000 to Point/Station      159.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1837.500(Ft.) 
 Downstream point/station elevation =  1835.500(Ft.) 
 Pipe length  =    33.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.935(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     6.935(CFS) 
 Normal flow depth in pipe =    8.05(In.) 
 Flow top width inside pipe =   11.28(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     12.38(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    11.16 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      153.000 to Point/Station      159.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 3 
 Stream flow area =      5.220(Ac.) 
 Runoff from this stream =      6.935(CFS) 
 Time of concentration =   11.16 min. 
 Rainfall intensity =     1.827(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        6.884     12.34                 1.738 
 2        4.302     13.06                 1.689 
 3        6.935     11.16                 1.827 
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 Largest stream flow has longer or shorter time of concentration 
 Qp =      6.935 + sum of 
    Qa          Tb/Ta 
     6.884 *    0.904 =      6.225  
    Qa          Tb/Ta 
     4.302 *    0.855 =      3.676  
 Qp =     16.836 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
        6.884       4.302       6.935 
 Area of streams before confluence: 
         5.590        3.620        5.220 
 Results of confluence: 
 Total flow rate =     16.836(CFS) 
 Time of concentration =    11.156 min. 
 Effective stream area after confluence =     14.430(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      159.000 to Point/Station      163.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1835.500(Ft.) 
 Downstream point/station elevation =  1835.000(Ft.) 
 Pipe length  =    35.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    16.836(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    16.836(CFS) 
 Normal flow depth in pipe =   15.42(In.) 
 Flow top width inside pipe =   18.55(In.) 
 Critical Depth =   18.06(In.) 
 Pipe flow velocity =      8.90(Ft/s) 
 Travel time through pipe =    0.07 min. 
 Time of concentration (TC) =    11.22 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      159.000 to Point/Station      163.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =     14.430(Ac.) 
 Runoff from this stream =     16.836(CFS) 
 Time of concentration =   11.22 min. 
 Rainfall intensity =     1.822(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      160.000 to Point/Station      161.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   452.000(Ft.) 
 Top (of initial area) elevation =  1855.100(Ft.) 
 Bottom (of initial area) elevation =  1850.000(Ft.) 
 Difference in elevation =     5.100(Ft.) 
 Slope =    0.01128  s(percent)=       1.13 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.031 min. 
 Rainfall intensity =      1.838(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.795 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.780 
 Decimal fraction soil group D = 0.220 
 RI index for soil(AMC 2)  =  70.32 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      1.679(CFS) 
 Total initial stream area =        1.150(Ac.) 
 Pervious area fraction = 0.500 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      161.000 to Point/Station      162.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1850.000(Ft.) 
 End of street segment elevation =  1843.500(Ft.) 
 Length of street segment  =   620.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.083 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      3.876(CFS) 
 Depth of flow =   0.357(Ft.), Average velocity =   2.709(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.000(Ft.) 
 Flow velocity =   2.71(Ft/s) 
 Travel time =    3.81 min.     TC =   14.85  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.716 
 Decimal fraction soil group A = 0.440 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.210 
 Decimal fraction soil group D = 0.350 
 RI index for soil(AMC 2)  =  54.82 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      1.584(In/Hr) for a    10.0 year storm 
 Subarea runoff =      3.413(CFS) for      3.010(Ac.) 
 Total runoff =      5.092(CFS) Total area =       4.160(Ac.) 
 Street flow at end of street =      5.092(CFS) 
 Half street flow at end of street =      5.092(CFS) 
 Depth of flow =   0.383(Ft.), Average velocity =   3.018(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Flow width (from curb towards crown)=  10.000(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      162.000 to Point/Station      163.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1837.500(Ft.) 
 Downstream point/station elevation =  1835.000(Ft.) 
 Pipe length  =    18.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.092(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     5.092(CFS) 
 Normal flow depth in pipe =    6.23(In.) 
 Flow top width inside pipe =    8.30(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     15.59(Ft/s) 
 Travel time through pipe =    0.02 min. 
 Time of concentration (TC) =    14.86 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      162.000 to Point/Station      163.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
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 Stream flow area =      4.160(Ac.) 
 Runoff from this stream =      5.092(CFS) 
 Time of concentration =   14.86 min. 
 Rainfall intensity =     1.583(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       16.836     11.22                 1.822 
 2        5.092     14.86                 1.583 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     16.836 + sum of 
    Qa          Tb/Ta 
     5.092 *    0.755 =      3.844  
 Qp =     20.680 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       16.836       5.092 
 Area of streams before confluence: 
        14.430        4.160 
 Results of confluence: 
 Total flow rate =     20.680(CFS) 
 Time of concentration =    11.222 min. 
 Effective stream area after confluence =     18.590(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      163.000 to Point/Station      171.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1835.000(Ft.) 
 Downstream point/station elevation =  1826.000(Ft.) 
 Pipe length  =   151.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    20.680(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =    20.680(CFS) 
 Normal flow depth in pipe =   12.26(In.) 
 Flow top width inside pipe =   16.78(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     16.15(Ft/s) 
 Travel time through pipe =    0.16 min. 
 Time of concentration (TC) =    11.38 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      163.000 to Point/Station      171.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =     18.590(Ac.) 
 Runoff from this stream =     20.680(CFS) 
 Time of concentration =   11.38 min. 
 Rainfall intensity =     1.810(In/Hr) 
 Program is now starting with Main Stream No. 3 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      164.000 to Point/Station      165.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   354.000(Ft.) 
 Top (of initial area) elevation =  1854.000(Ft.) 
 Bottom (of initial area) elevation =  1844.000(Ft.) 
 Difference in elevation =    10.000(Ft.) 
 Slope =    0.02825  s(percent)=       2.82 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.327 min. 
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 Rainfall intensity =      2.115(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.801 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.970 
 Decimal fraction soil group D = 0.030 
 RI index for soil(AMC 2)  =  69.18 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      1.966(CFS) 
 Total initial stream area =        1.160(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      165.000 to Point/Station      166.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1844.000(Ft.) 
 End of street segment elevation =  1831.000(Ft.) 
 Length of street segment  =   838.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.083 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      3.382(CFS) 
 Depth of flow =   0.331(Ft.), Average velocity =   2.888(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.000(Ft.) 
 Flow velocity =   2.89(Ft/s) 
 Travel time =    4.84 min.     TC =   13.16  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.780 
 Decimal fraction soil group A = 0.100 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.350 
 Decimal fraction soil group D = 0.550 
 RI index for soil(AMC 2)  =  68.60 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      1.682(In/Hr) for a    10.0 year storm 
 Subarea runoff =      2.192(CFS) for      1.670(Ac.) 
 Total runoff =      4.158(CFS) Total area =       2.830(Ac.) 
 Street flow at end of street =      4.158(CFS) 
 Half street flow at end of street =      4.158(CFS) 
 Depth of flow =   0.347(Ft.), Average velocity =   3.135(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Flow width (from curb towards crown)=  10.000(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      166.000 to Point/Station      171.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1827.000(Ft.) 
 Downstream point/station elevation =  1826.000(Ft.) 
 Pipe length  =    40.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.158(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     4.158(CFS) 
 Normal flow depth in pipe =    7.66(In.) 
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 Flow top width inside pipe =   11.53(In.) 
 Critical Depth =   10.32(In.) 
 Pipe flow velocity =      7.85(Ft/s) 
 Travel time through pipe =    0.08 min. 
 Time of concentration (TC) =    13.25 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      166.000 to Point/Station      171.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3 
 Stream flow area =      2.830(Ac.) 
 Runoff from this stream =      4.158(CFS) 
 Time of concentration =   13.25 min. 
 Rainfall intensity =     1.677(In/Hr) 
 Program is now starting with Main Stream No. 4 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      167.000 to Point/Station      168.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   232.000(Ft.) 
 Top (of initial area) elevation =  1847.900(Ft.) 
 Bottom (of initial area) elevation =  1836.000(Ft.) 
 Difference in elevation =    11.900(Ft.) 
 Slope =    0.05129  s(percent)=       5.13 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.241 min. 
 Rainfall intensity =      2.443(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.789 
 Decimal fraction soil group A = 0.220 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.520 
 Decimal fraction soil group D = 0.260 
 RI index for soil(AMC 2)  =  62.42 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      0.443(CFS) 
 Total initial stream area =        0.230(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      168.000 to Point/Station      170.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1833.000(Ft.) 
 Downstream point/station elevation =  1832.000(Ft.) 
 Pipe length  =    45.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.443(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.443(CFS) 
 Normal flow depth in pipe =    3.11(In.) 
 Flow top width inside pipe =    6.00(In.) 
 Critical Depth =    4.07(In.) 
 Pipe flow velocity =      4.32(Ft/s) 
 Travel time through pipe =    0.17 min. 
 Time of concentration (TC) =     6.41 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      168.000 to Point/Station      170.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 4 in normal stream number 1 
 Stream flow area =      0.230(Ac.) 
 Runoff from this stream =      0.443(CFS) 
 Time of concentration =    6.41 min. 
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 Rainfall intensity =     2.410(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      169.000 to Point/Station      170.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   228.000(Ft.) 
 Top (of initial area) elevation =  1847.900(Ft.) 
 Bottom (of initial area) elevation =  1836.000(Ft.) 
 Difference in elevation =    11.900(Ft.) 
 Slope =    0.05219  s(percent)=       5.22 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.176 min. 
 Rainfall intensity =      2.456(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.802 
 Decimal fraction soil group A = 0.140 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.500 
 Decimal fraction soil group D = 0.360 
 RI index for soil(AMC 2)  =  65.98 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      0.276(CFS) 
 Total initial stream area =        0.140(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      169.000 to Point/Station      170.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 4 in normal stream number 2 
 Stream flow area =      0.140(Ac.) 
 Runoff from this stream =      0.276(CFS) 
 Time of concentration =    6.18 min. 
 Rainfall intensity =     2.456(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        0.443      6.41                 2.410 
 2        0.276      6.18                 2.456 
 Largest stream flow has longer time of concentration 
 Qp =      0.443 + sum of 
    Qb         Ia/Ib 
     0.276 *    0.981 =      0.270  
 Qp =      0.714 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        0.443       0.276 
 Area of streams before confluence: 
         0.230        0.140 
 Results of confluence: 
 Total flow rate =      0.714(CFS) 
 Time of concentration =     6.414 min. 
 Effective stream area after confluence =      0.370(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      170.000 to Point/Station      171.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1832.000(Ft.) 
 Downstream point/station elevation =  1826.000(Ft.) 
 Pipe length  =    31.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.714(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
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 Calculated individual pipe flow  =     0.714(CFS) 
 Normal flow depth in pipe =    2.21(In.) 
 Flow top width inside pipe =    5.79(In.) 
 Critical Depth =    5.10(In.) 
 Pipe flow velocity =     10.88(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =     6.46 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      170.000 to Point/Station      171.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 4 
 Stream flow area =      0.370(Ac.) 
 Runoff from this stream =      0.714(CFS) 
 Time of concentration =    6.46 min. 
 Rainfall intensity =     2.401(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       91.808     17.79          1.447 
 2       20.680     11.38          1.810 
 3        4.158     13.25          1.677 
 4        0.714      6.46          2.401 
 Largest stream flow has longer time of concentration 
 Qp =     91.808 + sum of 
    Qb         Ia/Ib 
    20.680 *    0.800 =     16.538 
    Qb         Ia/Ib 
     4.158 *    0.863 =      3.588 
    Qb         Ia/Ib 
     0.714 *    0.603 =      0.430 
 Qp =    112.364 
 
 Total of 4 main streams to confluence: 
 Flow rates before confluence point: 
       91.808      20.680       4.158       0.714 
 Area of streams before confluence: 
        73.030       18.590        2.830        0.370 
 
 
 Results of confluence: 
 Total flow rate =    112.364(CFS) 
 Time of concentration =    17.792 min. 
 Effective stream area after confluence  =     94.820(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      171.000 to Point/Station      171.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.710 
 Decimal fraction soil group A = 0.400 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.320 
 Decimal fraction soil group D = 0.280 
 RI index for soil(AMC 2)  =  55.88 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    17.79 min. 
 Rainfall intensity =      1.447(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.491(CFS) for      1.450(Ac.) 
 Total runoff =    113.855(CFS) Total area =      96.270(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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 Process from Point/Station      171.000 to Point/Station      172.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1826.000(Ft.) 
 Downstream point/station elevation =  1820.000(Ft.) 
 Pipe length  =   173.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =   113.855(CFS) 
 Nearest computed pipe diameter  =     36.00(In.) 
 Calculated individual pipe flow  =   113.855(CFS) 
 Normal flow depth in pipe =   27.14(In.) 
 Flow top width inside pipe =   31.01(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     19.93(Ft/s) 
 Travel time through pipe =    0.14 min. 
 Time of concentration (TC) =    17.94 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      171.000 to Point/Station      172.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     96.270(Ac.) 
 Runoff from this stream =    113.855(CFS) 
 Time of concentration =   17.94 min. 
 Rainfall intensity =     1.441(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      136.000 to Point/Station      136.000 
 **** USER DEFINED FLOW INFORMATION AT A POINT **** 
 ______________________________________________________________________ 
 Rainfall intensity =      1.560(In/Hr) for a    10.0 year storm 
 USER INPUT of soil data for subarea         
 Runoff Coefficient = 0.751 
 Decimal fraction soil group A = 1.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  74.80 
 Pervious area fraction =  0.742; Impervious fraction =  0.258 
 User specified values are as follows: 
 TC =  15.31 min.  Rain intensity =       1.56(In/Hr) 
 Total area =        48.65(Ac.)  Total runoff =     63.90(CFS) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      136.000 to Point/Station      172.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1835.000(Ft.) 
 Downstream point/station elevation =  1820.000(Ft.) 
 Pipe length  =   444.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    63.903(CFS) 
 Nearest computed pipe diameter  =     30.00(In.) 
 Calculated individual pipe flow  =    63.903(CFS) 
 Normal flow depth in pipe =   21.19(In.) 
 Flow top width inside pipe =   27.33(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     17.23(Ft/s) 
 Travel time through pipe =    0.43 min. 
 Time of concentration (TC) =    15.74 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      136.000 to Point/Station      172.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
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 In Main Stream number: 2 
 Stream flow area =     48.650(Ac.) 
 Runoff from this stream =     63.903(CFS) 
 Time of concentration =   15.74 min. 
 Rainfall intensity =     1.539(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1      113.855     17.94          1.441 
 2       63.903     15.74          1.539 
 Largest stream flow has longer time of concentration 
 Qp =    113.855 + sum of 
    Qb         Ia/Ib 
    63.903 *    0.937 =     59.861 
 Qp =    173.716 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
      113.855      63.903 
 Area of streams before confluence: 
        96.270       48.650 
 
 
 Results of confluence: 
 Total flow rate =    173.716(CFS) 
 Time of concentration =    17.937 min. 
 Effective stream area after confluence  =    144.920(Ac.) 
 End of computations, total study area =          144.92 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.811  
 Area averaged RI index number =  75.3 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0 
  Rational Hydrology Study        Date: 05/18/16  File:ARB100.out 
 ------------------------------------------------------------------------ 
 IRONWOOD 
 100-YEAR RATIONAL TABLING METHOD 
 AREA B 
 FN: ARB100.RRV 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6279 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.500(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.500(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      201.000 to Point/Station      202.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   639.000(Ft.) 
 Top (of initial area) elevation =  1873.000(Ft.) 
 Bottom (of initial area) elevation =  1851.000(Ft.) 
 Difference in elevation =    22.000(Ft.) 
 Slope =    0.03443  s(percent)=       3.44 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.136 min. 
 Rainfall intensity =      3.649(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.844 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.480 
 Decimal fraction soil group D = 0.520 
 RI index for soil(AMC 2)  =  72.12 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      6.902(CFS) 
 Total initial stream area =        2.240(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      205.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1847.000(Ft.) 
 Downstream point/station elevation =  1825.700(Ft.) 
 Pipe length  =    40.00(Ft.)   Manning's N = 0.013 
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 No. of pipes = 1  Required pipe flow  =     6.902(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     6.902(CFS) 
 Normal flow depth in pipe =    4.88(In.) 
 Flow top width inside pipe =    8.97(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     28.23(Ft/s) 
 Travel time through pipe =    0.02 min. 
 Time of concentration (TC) =    10.16 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      205.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      2.240(Ac.) 
 Runoff from this stream =      6.902(CFS) 
 Time of concentration =   10.16 min. 
 Rainfall intensity =     3.645(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      203.000 to Point/Station      204.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   702.000(Ft.) 
 Top (of initial area) elevation =  1871.900(Ft.) 
 Bottom (of initial area) elevation =  1851.000(Ft.) 
 Difference in elevation =    20.900(Ft.) 
 Slope =    0.02977  s(percent)=       2.98 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.835 min. 
 Rainfall intensity =      3.530(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.840 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.670 
 Decimal fraction soil group D = 0.330 
 RI index for soil(AMC 2)  =  70.98 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      5.810(CFS) 
 Total initial stream area =        1.960(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      205.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1847.000(Ft.) 
 Downstream point/station elevation =  1825.700(Ft.) 
 Pipe length  =    24.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.810(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     5.810(CFS) 
 Normal flow depth in pipe =    3.81(In.) 
 Flow top width inside pipe =    8.89(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     32.70(Ft/s) 
 Travel time through pipe =    0.01 min. 
 Time of concentration (TC) =    10.85 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      205.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      1.960(Ac.) 
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 Runoff from this stream =      5.810(CFS) 
 Time of concentration =   10.85 min. 
 Rainfall intensity =     3.528(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        6.902     10.16                 3.645 
 2        5.810     10.85                 3.528 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      6.902 + sum of 
    Qa          Tb/Ta 
     5.810 *    0.937 =      5.442  
 Qp =     12.344 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        6.902       5.810 
 Area of streams before confluence: 
         2.240        1.960 
 Results of confluence: 
 Total flow rate =     12.344(CFS) 
 Time of concentration =    10.160 min. 
 Effective stream area after confluence =      4.200(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      213.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1825.700(Ft.) 
 Downstream point/station elevation =  1824.400(Ft.) 
 Pipe length  =    67.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    12.344(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =    12.344(CFS) 
 Normal flow depth in pipe =   12.68(In.) 
 Flow top width inside pipe =   16.43(In.) 
 Critical Depth =   15.93(In.) 
 Pipe flow velocity =      9.28(Ft/s) 
 Travel time through pipe =    0.12 min. 
 Time of concentration (TC) =    10.28 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      213.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =      4.200(Ac.) 
 Runoff from this stream =     12.344(CFS) 
 Time of concentration =   10.28 min. 
 Rainfall intensity =     3.624(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      207.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   317.000(Ft.) 
 Top (of initial area) elevation =  1956.000(Ft.) 
 Bottom (of initial area) elevation =  1897.500(Ft.) 
 Difference in elevation =    58.500(Ft.) 
 Slope =    0.18454  s(percent)=      18.45 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.438 min. 
 Rainfall intensity =      4.260(In/Hr) for a   100.0 year storm 

1.aj

Packet Pg. 2051

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



 

4 
 

 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.846 
 Decimal fraction soil group A = 0.270 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.730 
 RI index for soil(AMC 2)  =  83.06 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      8.001(CFS) 
 Total initial stream area =        2.220(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      208.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1897.500(Ft.) 
 End of street segment elevation =  1854.500(Ft.) 
 Length of street segment  =   989.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =     12.484(CFS) 
 Depth of flow =   0.403(Ft.), Average velocity =   6.616(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.000(Ft.) 
 Flow velocity =   6.62(Ft/s) 
 Travel time =    2.49 min.     TC =    9.93  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.813 
 Decimal fraction soil group A = 0.270 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.530 
 Decimal fraction soil group D = 0.200 
 RI index for soil(AMC 2)  =  60.21 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      3.687(In/Hr) for a   100.0 year storm 
 Subarea runoff =      8.905(CFS) for      2.970(Ac.) 
 Total runoff =     16.906(CFS) Total area =       5.190(Ac.) 
 Street flow at end of street =     16.906(CFS) 
 Half street flow at end of street =     16.906(CFS) 
 Depth of flow =   0.441(Ft.), Average velocity =   7.458(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Flow width (from curb towards crown)=  10.000(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      211.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1848.500(Ft.) 
 Downstream point/station elevation =  1831.900(Ft.) 
 Pipe length  =    46.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    16.906(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =    16.906(CFS) 
 Normal flow depth in pipe =    8.04(In.) 
 Flow top width inside pipe =   11.29(In.) 
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 Critical depth could not be calculated. 
 Pipe flow velocity =     30.20(Ft/s) 
 Travel time through pipe =    0.03 min. 
 Time of concentration (TC) =     9.96 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      211.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      5.190(Ac.) 
 Runoff from this stream =     16.906(CFS) 
 Time of concentration =    9.96 min. 
 Rainfall intensity =     3.682(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      209.000 to Point/Station      210.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   878.000(Ft.) 
 Top (of initial area) elevation =  1873.000(Ft.) 
 Bottom (of initial area) elevation =  1854.500(Ft.) 
 Difference in elevation =    18.500(Ft.) 
 Slope =    0.02107  s(percent)=       2.11 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.698 min. 
 Rainfall intensity =      3.261(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.804 
 Decimal fraction soil group A = 0.270 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.530 
 Decimal fraction soil group D = 0.200 
 RI index for soil(AMC 2)  =  60.21 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      6.110(CFS) 
 Total initial stream area =        2.330(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      211.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1848.500(Ft.) 
 Downstream point/station elevation =  1831.900(Ft.) 
 Pipe length  =    25.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.110(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     6.110(CFS) 
 Normal flow depth in pipe =    4.25(In.) 
 Flow top width inside pipe =    8.99(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     29.76(Ft/s) 
 Travel time through pipe =    0.01 min. 
 Time of concentration (TC) =    12.71 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      211.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      2.330(Ac.) 
 Runoff from this stream =      6.110(CFS) 
 Time of concentration =   12.71 min. 
 Rainfall intensity =     3.259(In/Hr) 
 Summary of stream data: 
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 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       16.906      9.96                 3.682 
 2        6.110     12.71                 3.259 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     16.906 + sum of 
    Qa          Tb/Ta 
     6.110 *    0.783 =      4.785  
 Qp =     21.692 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       16.906       6.110 
 Area of streams before confluence: 
         5.190        2.330 
 Results of confluence: 
 Total flow rate =     21.692(CFS) 
 Time of concentration =     9.955 min. 
 Effective stream area after confluence =      7.520(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      211.000 to Point/Station      212.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1831.900(Ft.) 
 Downstream point/station elevation =  1825.400(Ft.) 
 Pipe length  =   262.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    21.692(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    21.692(CFS) 
 Normal flow depth in pipe =   15.14(In.) 
 Flow top width inside pipe =   18.84(In.) 
 Critical Depth =   19.61(In.) 
 Pipe flow velocity =     11.69(Ft/s) 
 Travel time through pipe =    0.37 min. 
 Time of concentration (TC) =    10.33 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      211.000 to Point/Station      212.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.812 
 Decimal fraction soil group A = 0.270 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.530 
 Decimal fraction soil group D = 0.200 
 RI index for soil(AMC 2)  =  60.21 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    10.33 min. 
 Rainfall intensity =      3.615(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.675(CFS) for      0.230(Ac.) 
 Total runoff =     22.367(CFS) Total area =       7.750(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      212.000 to Point/Station      213.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1825.400(Ft.) 
 Downstream point/station elevation =  1824.400(Ft.) 
 Pipe length  =    48.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    22.367(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    22.367(CFS) 
 Normal flow depth in pipe =   16.80(In.) 
 Flow top width inside pipe =   16.79(In.) 
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 Critical Depth =   19.74(In.) 
 Pipe flow velocity =     10.84(Ft/s) 
 Travel time through pipe =    0.07 min. 
 Time of concentration (TC) =    10.40 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      212.000 to Point/Station      213.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      7.750(Ac.) 
 Runoff from this stream =     22.367(CFS) 
 Time of concentration =   10.40 min. 
 Rainfall intensity =     3.602(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       12.344     10.28          3.624 
 2       22.367     10.40          3.602 
 Largest stream flow has longer time of concentration 
 Qp =     22.367 + sum of 
    Qb         Ia/Ib 
    12.344 *    0.994 =     12.271 
 Qp =     34.638 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       12.344      22.367 
 Area of streams before confluence: 
         4.200        7.750 
 
 
 Results of confluence: 
 Total flow rate =     34.638(CFS) 
 Time of concentration =    10.403 min. 
 Effective stream area after confluence  =     11.950(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      213.000 to Point/Station      217.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1824.400(Ft.) 
 Downstream point/station elevation =  1820.000(Ft.) 
 Pipe length  =   220.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    34.638(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    34.638(CFS) 
 Normal flow depth in pipe =   18.12(In.) 
 Flow top width inside pipe =   25.37(In.) 
 Critical Depth =   24.05(In.) 
 Pipe flow velocity =     12.21(Ft/s) 
 Travel time through pipe =    0.30 min. 
 Time of concentration (TC) =    10.70 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      213.000 to Point/Station      217.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     11.950(Ac.) 
 Runoff from this stream =     34.638(CFS) 
 Time of concentration =   10.70 min. 
 Rainfall intensity =     3.552(In/Hr) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      214.000 to Point/Station      215.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =  1000.000(Ft.) 
 Top (of initial area) elevation =  1892.000(Ft.) 
 Bottom (of initial area) elevation =  1851.800(Ft.) 
 Difference in elevation =    40.200(Ft.) 
 Slope =    0.04020  s(percent)=       4.02 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.755 min. 
 Rainfall intensity =      3.389(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.832 
 Decimal fraction soil group A = 0.070 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.510 
 Decimal fraction soil group D = 0.420 
 RI index for soil(AMC 2)  =  68.93 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      2.990(CFS) 
 Total initial stream area =        1.060(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      215.000 to Point/Station      216.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1851.800(Ft.) 
 End of street segment elevation =  1839.900(Ft.) 
 Length of street segment  =   216.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      3.821(CFS) 
 Depth of flow =   0.290(Ft.), Average velocity =   4.802(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   8.180(Ft.) 
 Flow velocity =   4.80(Ft/s) 
 Travel time =    0.75 min.     TC =   12.50  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.831 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  69.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      3.286(In/Hr) for a   100.0 year storm 
 Subarea runoff =      1.610(CFS) for      0.590(Ac.) 
 Total runoff =      4.600(CFS) Total area =       1.650(Ac.) 
 Street flow at end of street =      4.600(CFS) 
 Half street flow at end of street =      4.600(CFS) 
 Depth of flow =   0.305(Ft.), Average velocity =   5.002(Ft/s) 
 Flow width (from curb towards crown)=   8.905(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

1.aj

Packet Pg. 2056

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



 

9 
 

 Process from Point/Station      216.000 to Point/Station      217.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1835.500(Ft.) 
 Downstream point/station elevation =  1820.000(Ft.) 
 Pipe length  =   617.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.600(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     4.600(CFS) 
 Normal flow depth in pipe =    8.23(In.) 
 Flow top width inside pipe =   11.14(In.) 
 Critical Depth =   10.72(In.) 
 Pipe flow velocity =      8.01(Ft/s) 
 Travel time through pipe =    1.28 min. 
 Time of concentration (TC) =    13.79 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      216.000 to Point/Station      217.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      1.650(Ac.) 
 Runoff from this stream =      4.600(CFS) 
 Time of concentration =   13.79 min. 
 Rainfall intensity =     3.129(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       34.638     10.70                 3.552 
 2        4.600     13.79                 3.129 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     34.638 + sum of 
    Qa          Tb/Ta 
     4.600 *    0.776 =      3.571  
 Qp =     38.208 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       34.638       4.600 
 Area of streams before confluence: 
        11.950        1.650 
 Results of confluence: 
 Total flow rate =     38.208(CFS) 
 Time of concentration =    10.703 min. 
 Effective stream area after confluence =     13.600(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      216.000 to Point/Station      217.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.842 
 Decimal fraction soil group A = 0.050 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.210 
 Decimal fraction soil group D = 0.740 
 RI index for soil(AMC 2)  =  71.59 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    10.70 min. 
 Rainfall intensity =      3.552(In/Hr) for a   100.0 year storm 
 Subarea runoff =      6.128(CFS) for      2.050(Ac.) 
 Total runoff =     44.336(CFS) Total area =      15.650(Ac.) 
 End of computations, total study area =           15.65 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
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 Area averaged pervious area fraction(Ap) = 0.571  
 Area averaged RI index number =  68.9 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0 
  Rational Hydrology Study        Date: 05/18/16  File:ARB10.out 
 ------------------------------------------------------------------------ 
 IRONWOOD 
 10-YEAR RATIONAL TABLING METHOD 
 AREA B 
 FN: ARB10.RRV 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6279 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.500(In.) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.911(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      201.000 to Point/Station      202.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   639.000(Ft.) 
 Top (of initial area) elevation =  1873.000(Ft.) 
 Bottom (of initial area) elevation =  1851.000(Ft.) 
 Difference in elevation =    22.000(Ft.) 
 Slope =    0.03443  s(percent)=       3.44 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.136 min. 
 Rainfall intensity =      2.217(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.815 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.480 
 Decimal fraction soil group D = 0.520 
 RI index for soil(AMC 2)  =  72.12 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      4.049(CFS) 
 Total initial stream area =        2.240(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      205.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1847.000(Ft.) 
 Downstream point/station elevation =  1825.700(Ft.) 
 Pipe length  =    40.00(Ft.)   Manning's N = 0.013 
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 No. of pipes = 1  Required pipe flow  =     4.049(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     4.049(CFS) 
 Normal flow depth in pipe =    4.86(In.) 
 Flow top width inside pipe =    4.71(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     23.77(Ft/s) 
 Travel time through pipe =    0.03 min. 
 Time of concentration (TC) =    10.16 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      202.000 to Point/Station      205.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      2.240(Ac.) 
 Runoff from this stream =      4.049(CFS) 
 Time of concentration =   10.16 min. 
 Rainfall intensity =     2.214(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      203.000 to Point/Station      204.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   702.000(Ft.) 
 Top (of initial area) elevation =  1871.900(Ft.) 
 Bottom (of initial area) elevation =  1851.000(Ft.) 
 Difference in elevation =    20.900(Ft.) 
 Slope =    0.02977  s(percent)=       2.98 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.835 min. 
 Rainfall intensity =      2.145(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.809 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.670 
 Decimal fraction soil group D = 0.330 
 RI index for soil(AMC 2)  =  70.98 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      3.400(CFS) 
 Total initial stream area =        1.960(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      205.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1847.000(Ft.) 
 Downstream point/station elevation =  1825.700(Ft.) 
 Pipe length  =    24.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.400(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     3.400(CFS) 
 Normal flow depth in pipe =    3.50(In.) 
 Flow top width inside pipe =    5.92(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     28.59(Ft/s) 
 Travel time through pipe =    0.01 min. 
 Time of concentration (TC) =    10.85 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      204.000 to Point/Station      205.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      1.960(Ac.) 
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 Runoff from this stream =      3.400(CFS) 
 Time of concentration =   10.85 min. 
 Rainfall intensity =     2.143(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        4.049     10.16                 2.214 
 2        3.400     10.85                 2.143 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      4.049 + sum of 
    Qa          Tb/Ta 
     3.400 *    0.937 =      3.185  
 Qp =      7.234 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        4.049       3.400 
 Area of streams before confluence: 
         2.240        1.960 
 Results of confluence: 
 Total flow rate =      7.234(CFS) 
 Time of concentration =    10.164 min. 
 Effective stream area after confluence =      4.200(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      213.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1825.700(Ft.) 
 Downstream point/station elevation =  1824.400(Ft.) 
 Pipe length  =    67.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     7.234(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     7.234(CFS) 
 Normal flow depth in pipe =   10.18(In.) 
 Flow top width inside pipe =   14.01(In.) 
 Critical Depth =   12.89(In.) 
 Pipe flow velocity =      8.15(Ft/s) 
 Travel time through pipe =    0.14 min. 
 Time of concentration (TC) =    10.30 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      205.000 to Point/Station      213.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =      4.200(Ac.) 
 Runoff from this stream =      7.234(CFS) 
 Time of concentration =   10.30 min. 
 Rainfall intensity =     2.200(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      206.000 to Point/Station      207.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   317.000(Ft.) 
 Top (of initial area) elevation =  1956.000(Ft.) 
 Bottom (of initial area) elevation =  1897.500(Ft.) 
 Difference in elevation =    58.500(Ft.) 
 Slope =    0.18454  s(percent)=      18.45 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    7.438 min. 
 Rainfall intensity =      2.589(In/Hr) for a    10.0 year storm 
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 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.814 
 Decimal fraction soil group A = 0.270 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.730 
 RI index for soil(AMC 2)  =  83.06 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      4.680(CFS) 
 Total initial stream area =        2.220(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      207.000 to Point/Station      208.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1897.500(Ft.) 
 End of street segment elevation =  1854.500(Ft.) 
 Length of street segment  =   989.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      7.211(CFS) 
 Depth of flow =   0.349(Ft.), Average velocity =   5.323(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.000(Ft.) 
 Flow velocity =   5.32(Ft/s) 
 Travel time =    3.10 min.     TC =   10.54  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.770 
 Decimal fraction soil group A = 0.270 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.530 
 Decimal fraction soil group D = 0.200 
 RI index for soil(AMC 2)  =  60.21 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      2.175(In/Hr) for a    10.0 year storm 
 Subarea runoff =      4.976(CFS) for      2.970(Ac.) 
 Total runoff =      9.656(CFS) Total area =       5.190(Ac.) 
 Street flow at end of street =      9.656(CFS) 
 Half street flow at end of street =      9.656(CFS) 
 Depth of flow =   0.376(Ft.), Average velocity =   5.976(Ft/s) 
 Note:  depth of flow exceeds top of street crown. 
 Flow width (from curb towards crown)=  10.000(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      211.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1848.500(Ft.) 
 Downstream point/station elevation =  1831.900(Ft.) 
 Pipe length  =    46.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     9.656(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     9.656(CFS) 
 Normal flow depth in pipe =    7.16(In.) 
 Flow top width inside pipe =    7.26(In.) 
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 Critical depth could not be calculated. 
 Pipe flow velocity =     25.63(Ft/s) 
 Travel time through pipe =    0.03 min. 
 Time of concentration (TC) =    10.57 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      208.000 to Point/Station      211.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =      5.190(Ac.) 
 Runoff from this stream =      9.656(CFS) 
 Time of concentration =   10.57 min. 
 Rainfall intensity =     2.172(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      209.000 to Point/Station      210.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   878.000(Ft.) 
 Top (of initial area) elevation =  1873.000(Ft.) 
 Bottom (of initial area) elevation =  1854.500(Ft.) 
 Difference in elevation =    18.500(Ft.) 
 Slope =    0.02107  s(percent)=       2.11 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.698 min. 
 Rainfall intensity =      1.981(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.761 
 Decimal fraction soil group A = 0.270 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.530 
 Decimal fraction soil group D = 0.200 
 RI index for soil(AMC 2)  =  60.21 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      3.515(CFS) 
 Total initial stream area =        2.330(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      211.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1848.500(Ft.) 
 Downstream point/station elevation =  1831.900(Ft.) 
 Pipe length  =    25.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.515(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     3.515(CFS) 
 Normal flow depth in pipe =    3.94(In.) 
 Flow top width inside pipe =    5.70(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     25.68(Ft/s) 
 Travel time through pipe =    0.02 min. 
 Time of concentration (TC) =    12.71 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      211.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =      2.330(Ac.) 
 Runoff from this stream =      3.515(CFS) 
 Time of concentration =   12.71 min. 
 Rainfall intensity =     1.980(In/Hr) 
 Summary of stream data: 
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 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        9.656     10.57                 2.172 
 2        3.515     12.71                 1.980 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      9.656 + sum of 
    Qa          Tb/Ta 
     3.515 *    0.831 =      2.921  
 Qp =     12.577 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        9.656       3.515 
 Area of streams before confluence: 
         5.190        2.330 
 Results of confluence: 
 Total flow rate =     12.577(CFS) 
 Time of concentration =    10.565 min. 
 Effective stream area after confluence =      7.520(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      211.000 to Point/Station      212.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1831.900(Ft.) 
 Downstream point/station elevation =  1825.400(Ft.) 
 Pipe length  =   262.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    12.577(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =    12.577(CFS) 
 Normal flow depth in pipe =   11.74(In.) 
 Flow top width inside pipe =   17.14(In.) 
 Critical Depth =   16.05(In.) 
 Pipe flow velocity =     10.30(Ft/s) 
 Travel time through pipe =    0.42 min. 
 Time of concentration (TC) =    10.99 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      211.000 to Point/Station      212.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.768 
 Decimal fraction soil group A = 0.270 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.530 
 Decimal fraction soil group D = 0.200 
 RI index for soil(AMC 2)  =  60.21 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    10.99 min. 
 Rainfall intensity =      2.130(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.376(CFS) for      0.230(Ac.) 
 Total runoff =     12.953(CFS) Total area =       7.750(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      212.000 to Point/Station      213.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1825.400(Ft.) 
 Downstream point/station elevation =  1824.400(Ft.) 
 Pipe length  =    48.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    12.953(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =    12.953(CFS) 
 Normal flow depth in pipe =   12.80(In.) 
 Flow top width inside pipe =   16.32(In.) 
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 Critical Depth =   16.19(In.) 
 Pipe flow velocity =      9.64(Ft/s) 
 Travel time through pipe =    0.08 min. 
 Time of concentration (TC) =    11.07 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      212.000 to Point/Station      213.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      7.750(Ac.) 
 Runoff from this stream =     12.953(CFS) 
 Time of concentration =   11.07 min. 
 Rainfall intensity =     2.122(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        7.234     10.30          2.200 
 2       12.953     11.07          2.122 
 Largest stream flow has longer time of concentration 
 Qp =     12.953 + sum of 
    Qb         Ia/Ib 
     7.234 *    0.965 =      6.978 
 Qp =     19.931 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
        7.234      12.953 
 Area of streams before confluence: 
         4.200        7.750 
 
 
 Results of confluence: 
 Total flow rate =     19.931(CFS) 
 Time of concentration =    11.072 min. 
 Effective stream area after confluence  =     11.950(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      213.000 to Point/Station      217.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1824.400(Ft.) 
 Downstream point/station elevation =  1820.000(Ft.) 
 Pipe length  =   220.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    19.931(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    19.931(CFS) 
 Normal flow depth in pipe =   15.42(In.) 
 Flow top width inside pipe =   18.55(In.) 
 Critical Depth =   19.16(In.) 
 Pipe flow velocity =     10.53(Ft/s) 
 Travel time through pipe =    0.35 min. 
 Time of concentration (TC) =    11.42 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      213.000 to Point/Station      217.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     11.950(Ac.) 
 Runoff from this stream =     19.931(CFS) 
 Time of concentration =   11.42 min. 
 Rainfall intensity =     2.089(In/Hr) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      214.000 to Point/Station      215.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =  1000.000(Ft.) 
 Top (of initial area) elevation =  1892.000(Ft.) 
 Bottom (of initial area) elevation =  1851.800(Ft.) 
 Difference in elevation =    40.200(Ft.) 
 Slope =    0.04020  s(percent)=       4.02 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.755 min. 
 Rainfall intensity =      2.059(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.798 
 Decimal fraction soil group A = 0.070 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.510 
 Decimal fraction soil group D = 0.420 
 RI index for soil(AMC 2)  =  68.93 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      1.742(CFS) 
 Total initial stream area =        1.060(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      215.000 to Point/Station      216.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1851.800(Ft.) 
 End of street segment elevation =  1839.900(Ft.) 
 Length of street segment  =   216.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  10.000(Ft.) 
 Distance from crown to crossfall grade break  =   8.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   8.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0150 
  Manning's N from gutter to grade break =  0.0150 
  Manning's N from grade break to crown =  0.0150 
 Estimated mean flow rate at midpoint of street =      2.227(CFS) 
 Depth of flow =   0.252(Ft.), Average velocity =   4.299(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   6.256(Ft.) 
 Flow velocity =   4.30(Ft/s) 
 Travel time =    0.84 min.     TC =   12.59  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.796 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  69.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      1.989(In/Hr) for a    10.0 year storm 
 Subarea runoff =      0.934(CFS) for      0.590(Ac.) 
 Total runoff =      2.677(CFS) Total area =       1.650(Ac.) 
 Street flow at end of street =      2.677(CFS) 
 Half street flow at end of street =      2.677(CFS) 
 Depth of flow =   0.264(Ft.), Average velocity =   4.457(Ft/s) 
 Flow width (from curb towards crown)=   6.884(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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 Process from Point/Station      216.000 to Point/Station      217.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1835.500(Ft.) 
 Downstream point/station elevation =  1820.000(Ft.) 
 Pipe length  =   617.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.677(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.677(CFS) 
 Normal flow depth in pipe =    5.81(In.) 
 Flow top width inside pipe =   11.99(In.) 
 Critical Depth =    8.41(In.) 
 Pipe flow velocity =      7.09(Ft/s) 
 Travel time through pipe =    1.45 min. 
 Time of concentration (TC) =    14.04 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      216.000 to Point/Station      217.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      1.650(Ac.) 
 Runoff from this stream =      2.677(CFS) 
 Time of concentration =   14.04 min. 
 Rainfall intensity =     1.884(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       19.931     11.42                 2.089 
 2        2.677     14.04                 1.884 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     19.931 + sum of 
    Qa          Tb/Ta 
     2.677 *    0.813 =      2.177  
 Qp =     22.108 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       19.931       2.677 
 Area of streams before confluence: 
        11.950        1.650 
 Results of confluence: 
 Total flow rate =     22.108(CFS) 
 Time of concentration =    11.420 min. 
 Effective stream area after confluence =     13.600(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      216.000 to Point/Station      217.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.809 
 Decimal fraction soil group A = 0.050 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.210 
 Decimal fraction soil group D = 0.740 
 RI index for soil(AMC 2)  =  71.59 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    11.42 min. 
 Rainfall intensity =      2.089(In/Hr) for a    10.0 year storm 
 Subarea runoff =      3.465(CFS) for      2.050(Ac.) 
 Total runoff =     25.573(CFS) Total area =      15.650(Ac.) 
 End of computations, total study area =           15.65 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
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 Area averaged pervious area fraction(Ap) = 0.571  
 Area averaged RI index number =  68.9 
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APPENDIX B.3: AREA “C” 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 05/12/16  File:ARC100.out 
 ------------------------------------------------------------------------ 
 IRONWOOD 
 100-YEAR RATIONAL TABLING METHOD 
 AREA C 
 FN: ARC100.RRV 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 TRI-8 Builders - S/N   615 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.200(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      301.000 to Point/Station      302.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   745.000(Ft.) 
 Top (of initial area) elevation =  1892.000(Ft.) 
 Bottom (of initial area) elevation =  1837.000(Ft.) 
 Difference in elevation =    55.000(Ft.) 
 Slope =    0.07383  s(percent)=       7.38 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.575 min. 
 Rainfall intensity =      2.621(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.813 
 Decimal fraction soil group A = 0.270 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.140 
 Decimal fraction soil group D = 0.590 
 RI index for soil(AMC 2)  =  82.64 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     10.614(CFS) 
 Total initial stream area =        4.980(Ac.) 
 Pervious area fraction = 1.000 
 End of computations, total study area =            4.98 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  82.6 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 05/13/16  File:ARC10.out 
 ------------------------------------------------------------------------ 
 IRONWOOD 
 10-YEAR RATIONAL TABLING METHOD 
 AREA C 
 FN: ARC10.RRV 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 TRI-8 Builders - S/N   615 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.788(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      301.000 to Point/Station      302.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   745.000(Ft.) 
 Top (of initial area) elevation =  1892.000(Ft.) 
 Bottom (of initial area) elevation =  1837.000(Ft.) 
 Difference in elevation =    55.000(Ft.) 
 Slope =    0.07383  s(percent)=       7.38 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.575 min. 
 Rainfall intensity =      1.721(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.774 
 Decimal fraction soil group A = 0.270 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.140 
 Decimal fraction soil group D = 0.590 
 RI index for soil(AMC 2)  =  82.64 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      6.635(CFS) 
 Total initial stream area =        4.980(Ac.) 
 Pervious area fraction = 1.000 
 End of computations, total study area =            4.98 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  82.6 
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APPENDIX B.4: AREA “D” 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 05/12/16  File:ARD100.out 
 ------------------------------------------------------------------------ 
 IRONWOOD 
 100-YEAR RATIONAL TABLING METHOD 
 AREA D 
 FN: ARD100.RRV 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 TRI-8 Builders - S/N   615 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.200(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      401.000 to Point/Station      402.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   536.000(Ft.) 
 Top (of initial area) elevation =  1861.700(Ft.) 
 Bottom (of initial area) elevation =  1842.000(Ft.) 
 Difference in elevation =    19.700(Ft.) 
 Slope =    0.03675  s(percent)=       3.68 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.673 min. 
 Rainfall intensity =      2.611(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.831 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  86.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      2.625(CFS) 
 Total initial stream area =        1.210(Ac.) 
 Pervious area fraction = 1.000 
 End of computations, total study area =            1.21 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  86.0 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 05/13/16  File:ARD10.out 
 ------------------------------------------------------------------------ 
 IRONWOOD 
 10-YEAR RATIONAL TABLING METHOD 
 AREA D 
 FN: ARD10.RRV 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 TRI-8 Builders - S/N   615 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.788(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      401.000 to Point/Station      402.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   536.000(Ft.) 
 Top (of initial area) elevation =  1861.700(Ft.) 
 Bottom (of initial area) elevation =  1842.000(Ft.) 
 Difference in elevation =    19.700(Ft.) 
 Slope =    0.03675  s(percent)=       3.68 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.673 min. 
 Rainfall intensity =      1.715(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.799 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 1.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  86.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      1.657(CFS) 
 Total initial stream area =        1.210(Ac.) 
 Pervious area fraction = 1.000 
 End of computations, total study area =            1.21 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  86.0 
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APPENDIX B.5: AREA “E” 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 05/12/16  File:ARE100.out 
 ------------------------------------------------------------------------ 
 IRONWOOD 
 100-YEAR RATIONAL TABLING METHOD 
 AREA E 
 FN: ARE100.RRV 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 TRI-8 Builders - S/N   615 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.200(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      501.000 to Point/Station      502.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   669.000(Ft.) 
 Top (of initial area) elevation =  2280.000(Ft.) 
 Bottom (of initial area) elevation =  2132.000(Ft.) 
 Difference in elevation =   148.000(Ft.) 
 Slope =    0.22123  s(percent)=      22.12 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.671 min. 
 Rainfall intensity =      2.989(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.853 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      6.527(CFS) 
 Total initial stream area =        2.560(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      502.000 to Point/Station      503.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     16.304(CFS) 
 Depth of flow =   0.596(Ft.), Average velocity =   6.526(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
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  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     16.304(CFS) 
   '     '  flow top width =      8.065(Ft.) 
   '     '    velocity=    6.526(Ft/s) 
   '     '  area =      2.498(Sq.Ft) 
   '     '  Froude number =     2.066  
 
 Upstream point elevation =  2132.000(Ft.) 
 Downstream point elevation =  2072.000(Ft.) 
 Flow length =   524.000(Ft.) 
 Travel time  =    1.34 min. 
 Time of concentration =   11.01 min. 
 Depth of flow =   0.596(Ft.) 
 Average velocity =   6.526(Ft/s) 
 Total irregular channel flow =    16.304(CFS) 
 Irregular channel normal depth above invert elev. =   0.596(Ft.) 
 Average velocity of channel(s) =   6.526(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.801(In/Hr) for a   100.0 year storm 
 Subarea runoff =     18.264(CFS) for      7.670(Ac.) 
 Total runoff =     24.790(CFS) Total area =      10.230(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      503.000 to Point/Station      504.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     40.832(CFS) 
 Depth of flow =   0.861(Ft.), Average velocity =   8.175(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     40.833(CFS) 
   '     '  flow top width =     10.764(Ft.) 
   '     '    velocity=    8.175(Ft/s) 
   '     '  area =      4.995(Sq.Ft) 
   '     '  Froude number =     2.115  
 
 Upstream point elevation =  2072.000(Ft.) 
 Downstream point elevation =  1980.000(Ft.) 
 Flow length =   875.000(Ft.) 
 Travel time  =    1.78 min. 
 Time of concentration =   12.79 min. 
 Depth of flow =   0.861(Ft.) 
 Average velocity =   8.175(Ft/s) 
 Total irregular channel flow =    40.832(CFS) 
 Irregular channel normal depth above invert elev. =   0.861(Ft.) 
 Average velocity of channel(s) =   8.175(Ft/s) 
  Adding area flow to channel 
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 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.845 
 Decimal fraction soil group A = 0.010 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.990 
 RI index for soil(AMC 2)  =  88.78 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.599(In/Hr) for a   100.0 year storm 
 Subarea runoff =     29.081(CFS) for     13.240(Ac.) 
 Total runoff =     53.871(CFS) Total area =      23.470(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      504.000 to Point/Station      505.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     76.503(CFS) 
 Depth of flow =   1.176(Ft.), Average velocity =   8.605(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     76.503(CFS) 
   '     '  flow top width =     13.971(Ft.) 
   '     '    velocity=    8.605(Ft/s) 
   '     '  area =      8.890(Sq.Ft) 
   '     '  Froude number =     1.901  
 
 Upstream point elevation =  1980.000(Ft.) 
 Downstream point elevation =  1890.000(Ft.) 
 Flow length =  1175.000(Ft.) 
 Travel time  =    2.28 min. 
 Time of concentration =   15.07 min. 
 Depth of flow =   1.176(Ft.) 
 Average velocity =   8.605(Ft/s) 
 Total irregular channel flow =    76.503(CFS) 
 Irregular channel normal depth above invert elev. =   1.176(Ft.) 
 Average velocity of channel(s) =   8.605(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.797 
 Decimal fraction soil group A = 0.350 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.040 
 Decimal fraction soil group D = 0.610 
 RI index for soil(AMC 2)  =  81.18 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      2.394(In/Hr) for a   100.0 year storm 
 Subarea runoff =     37.639(CFS) for     19.720(Ac.) 
 Total runoff =     91.510(CFS) Total area =      43.190(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      505.000 to Point/Station      508.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1890.000(Ft.) 
 Downstream point/station elevation =  1856.000(Ft.) 
 Pipe length  =   438.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    91.510(CFS) 
 Nearest computed pipe diameter  =     27.00(In.) 
 Calculated individual pipe flow  =    91.510(CFS) 
 Normal flow depth in pipe =   24.00(In.) 
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 Flow top width inside pipe =   16.97(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     24.49(Ft/s) 
 Travel time through pipe =    0.30 min. 
 Time of concentration (TC) =    15.37 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      505.000 to Point/Station      508.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     43.190(Ac.) 
 Runoff from this stream =     91.510(CFS) 
 Time of concentration =   15.37 min. 
 Rainfall intensity =     2.371(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      506.000 to Point/Station      507.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =  1889.000(Ft.) 
 Bottom (of initial area) elevation =  1862.000(Ft.) 
 Difference in elevation =    27.000(Ft.) 
 Slope =    0.09000  s(percent)=       9.00 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.400 min. 
 Rainfall intensity =      3.207(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.774 
 Decimal fraction soil group A = 0.740 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.260 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  71.94 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      1.614(CFS) 
 Total initial stream area =        0.650(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      507.000 to Point/Station      508.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1858.000(Ft.) 
 Downstream point/station elevation =  1856.000(Ft.) 
 Pipe length  =    30.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.614(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.614(CFS) 
 Normal flow depth in pipe =    3.83(In.) 
 Flow top width inside pipe =    8.90(In.) 
 Critical Depth =    7.01(In.) 
 Pipe flow velocity =      8.99(Ft/s) 
 Travel time through pipe =    0.06 min. 
 Time of concentration (TC) =     8.46 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      507.000 to Point/Station      508.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      0.650(Ac.) 
 Runoff from this stream =      1.614(CFS) 
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 Time of concentration =    8.46 min. 
 Rainfall intensity =     3.197(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       91.510     15.37          2.371 
 2        1.614      8.46          3.197 
 Largest stream flow has longer time of concentration 
 Qp =     91.510 + sum of 
    Qb         Ia/Ib 
     1.614 *    0.742 =      1.198 
 Qp =     92.708 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       91.510       1.614 
 Area of streams before confluence: 
        43.190        0.650 
 
 
 Results of confluence: 
 Total flow rate =     92.708(CFS) 
 Time of concentration =    15.367 min. 
 Effective stream area after confluence  =     43.840(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      508.000 to Point/Station      509.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1856.000(Ft.) 
 Downstream point/station elevation =  1836.000(Ft.) 
 Pipe length  =   828.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    92.708(CFS) 
 Nearest computed pipe diameter  =     36.00(In.) 
 Calculated individual pipe flow  =    92.708(CFS) 
 Normal flow depth in pipe =   26.58(In.) 
 Flow top width inside pipe =   31.65(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     16.58(Ft/s) 
 Travel time through pipe =    0.83 min. 
 Time of concentration (TC) =    16.20 min. 
 End of computations, total study area =           43.84 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  85.2 
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2001 Version 6.4 
  Rational Hydrology Study        Date: 05/13/16  File:ARE10.out 
 ------------------------------------------------------------------------ 
 IRONWOOD 
 10-YEAR RATIONAL TABLING METHOD 
 AREA E 
 FN: ARE10.RRV 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 TRI-8 Builders - S/N   615 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.500(In.) 
 100 year, 1 hour precipitation =  1.200(In.) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.788(In/Hr) 
 Slope of intensity duration curve = 0.5000 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      501.000 to Point/Station      502.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   669.000(Ft.) 
 Top (of initial area) elevation =  2280.000(Ft.) 
 Bottom (of initial area) elevation =  2132.000(Ft.) 
 Difference in elevation =   148.000(Ft.) 
 Slope =    0.22123  s(percent)=      22.12 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    9.671 min. 
 Rainfall intensity =      1.963(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.830 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      4.172(CFS) 
 Total initial stream area =        2.560(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      502.000 to Point/Station      503.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     10.421(CFS) 
 Depth of flow =   0.507(Ft.), Average velocity =   5.725(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
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  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     10.421(CFS) 
   '     '  flow top width =      7.158(Ft.) 
   '     '    velocity=    5.725(Ft/s) 
   '     '  area =      1.820(Sq.Ft) 
   '     '  Froude number =     2.001  
 
 Upstream point elevation =  2132.000(Ft.) 
 Downstream point elevation =  2072.000(Ft.) 
 Flow length =   524.000(Ft.) 
 Travel time  =    1.53 min. 
 Time of concentration =   11.20 min. 
 Depth of flow =   0.507(Ft.) 
 Average velocity =   5.725(Ft/s) 
 Total irregular channel flow =    10.421(CFS) 
 Irregular channel normal depth above invert elev. =   0.507(Ft.) 
 Average velocity of channel(s) =   5.725(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.825 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 2)  =  89.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.824(In/Hr) for a    10.0 year storm 
 Subarea runoff =     11.548(CFS) for      7.670(Ac.) 
 Total runoff =     15.720(CFS) Total area =      10.230(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      503.000 to Point/Station      504.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     25.893(CFS) 
 Depth of flow =   0.721(Ft.), Average velocity =   7.214(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     25.893(CFS) 
   '     '  flow top width =      9.341(Ft.) 
   '     '    velocity=    7.214(Ft/s) 
   '     '  area =      3.589(Sq.Ft) 
   '     '  Froude number =     2.051  
 
 Upstream point elevation =  2072.000(Ft.) 
 Downstream point elevation =  1980.000(Ft.) 
 Flow length =   875.000(Ft.) 
 Travel time  =    2.02 min. 
 Time of concentration =   13.22 min. 
 Depth of flow =   0.721(Ft.) 
 Average velocity =   7.214(Ft/s) 
 Total irregular channel flow =    25.893(CFS) 
 Irregular channel normal depth above invert elev. =   0.721(Ft.) 
 Average velocity of channel(s) =   7.214(Ft/s) 
  Adding area flow to channel 
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 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.818 
 Decimal fraction soil group A = 0.010 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.990 
 RI index for soil(AMC 2)  =  88.78 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.679(In/Hr) for a    10.0 year storm 
 Subarea runoff =     18.180(CFS) for     13.240(Ac.) 
 Total runoff =     33.900(CFS) Total area =      23.470(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      504.000 to Point/Station      505.000 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =     48.142(CFS) 
 Depth of flow =   0.978(Ft.), Average velocity =   7.612(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              1.50 
  2              4.02              0.50 
  3              8.64              0.00 
  4             11.11              0.50 
  5             17.27              1.50 
 Manning's 'N' friction factor =   0.035 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =     48.142(CFS) 
   '     '  flow top width =     11.956(Ft.) 
   '     '    velocity=    7.612(Ft/s) 
   '     '  area =      6.325(Sq.Ft) 
   '     '  Froude number =     1.844  
 
 Upstream point elevation =  1980.000(Ft.) 
 Downstream point elevation =  1890.000(Ft.) 
 Flow length =  1175.000(Ft.) 
 Travel time  =    2.57 min. 
 Time of concentration =   15.79 min. 
 Depth of flow =   0.978(Ft.) 
 Average velocity =   7.612(Ft/s) 
 Total irregular channel flow =    48.142(CFS) 
 Irregular channel normal depth above invert elev. =   0.978(Ft.) 
 Average velocity of channel(s) =   7.612(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.749 
 Decimal fraction soil group A = 0.350 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.040 
 Decimal fraction soil group D = 0.610 
 RI index for soil(AMC 2)  =  81.18 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.536(In/Hr) for a    10.0 year storm 
 Subarea runoff =     22.694(CFS) for     19.720(Ac.) 
 Total runoff =     56.594(CFS) Total area =      43.190(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      505.000 to Point/Station      508.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1890.000(Ft.) 
 Downstream point/station elevation =  1856.000(Ft.) 
 Pipe length  =   438.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    56.594(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    56.594(CFS) 
 Normal flow depth in pipe =   17.77(In.) 
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 Flow top width inside pipe =   21.05(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     22.70(Ft/s) 
 Travel time through pipe =    0.32 min. 
 Time of concentration (TC) =    16.11 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      505.000 to Point/Station      508.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1 
 Stream flow area =     43.190(Ac.) 
 Runoff from this stream =     56.594(CFS) 
 Time of concentration =   16.11 min. 
 Rainfall intensity =     1.521(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      506.000 to Point/Station      507.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   300.000(Ft.) 
 Top (of initial area) elevation =  1889.000(Ft.) 
 Bottom (of initial area) elevation =  1862.000(Ft.) 
 Difference in elevation =    27.000(Ft.) 
 Slope =    0.09000  s(percent)=       9.00 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.400 min. 
 Rainfall intensity =      2.106(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.722 
 Decimal fraction soil group A = 0.740 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.260 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  71.94 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      0.988(CFS) 
 Total initial stream area =        0.650(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      507.000 to Point/Station      508.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1858.000(Ft.) 
 Downstream point/station elevation =  1856.000(Ft.) 
 Pipe length  =    30.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.988(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.988(CFS) 
 Normal flow depth in pipe =    3.64(In.) 
 Flow top width inside pipe =    5.86(In.) 
 Critical Depth =    5.66(In.) 
 Pipe flow velocity =      7.94(Ft/s) 
 Travel time through pipe =    0.06 min. 
 Time of concentration (TC) =     8.46 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      507.000 to Point/Station      508.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2 
 Stream flow area =      0.650(Ac.) 
 Runoff from this stream =      0.988(CFS) 
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 Time of concentration =    8.46 min. 
 Rainfall intensity =     2.098(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       56.594     16.11          1.521 
 2        0.988      8.46          2.098 
 Largest stream flow has longer time of concentration 
 Qp =     56.594 + sum of 
    Qb         Ia/Ib 
     0.988 *    0.725 =      0.716 
 Qp =     57.310 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
       56.594       0.988 
 Area of streams before confluence: 
        43.190        0.650 
 
 
 Results of confluence: 
 Total flow rate =     57.310(CFS) 
 Time of concentration =    16.113 min. 
 Effective stream area after confluence  =     43.840(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      508.000 to Point/Station      509.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1856.000(Ft.) 
 Downstream point/station elevation =  1836.000(Ft.) 
 Pipe length  =   828.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    57.310(CFS) 
 Nearest computed pipe diameter  =     30.00(In.) 
 Calculated individual pipe flow  =    57.310(CFS) 
 Normal flow depth in pipe =   22.22(In.) 
 Flow top width inside pipe =   26.30(In.) 
 Critical Depth =   28.48(In.) 
 Pipe flow velocity =     14.69(Ft/s) 
 Travel time through pipe =    0.94 min. 
 Time of concentration (TC) =    17.05 min. 
 End of computations, total study area =           43.84 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 1.000  
 Area averaged RI index number =  85.2 
 
 

1.aj

Packet Pg. 2092

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



 

 

APPENDIX C: UNIT HYDROGRAPH ANALYSES – 2-YEAR, 24-HOUR STORM 

DURATION 
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APPENDIX C.1: AREA “A1” – PRE-PROJECT CONDITION 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARA1EXONSITE242.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD PRE-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 2-YEAR, 24-HOUR STORM DURATION 
 ONSITE AREA "A1" 
 FILENAME: ARA1EXONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      25.15(Ac.)  =      0.039 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      25.15(Ac.)  =      0.039 Sq. Mi. 
 Length along longest watercourse =    2035.36(Ft.) 
 Length along longest watercourse measured to centroid =     415.18(Ft.) 
 Length along longest watercourse =      0.385 Mi. 
 Length along longest watercourse measured to centroid =      0.079 Mi. 
 Difference in elevation =      65.70(Ft.) 
 Slope along watercourse =    170.4347 Ft./Mi. 
 Average Manning's 'N' = 0.030 
 Lag time =    0.072 Hr. 
 Lag time =     4.31 Min. 
 25% of lag time =     1.08 Min. 
 40% of lag time =     1.72 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        25.15         2.00         50.30 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        25.15         5.00        125.75 
 
 STORM EVENT (YEAR) =    2.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    2.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    2.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     25.150           79.13         0.000 
  Total Area Entered =     25.15(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 79.1  62.0      0.449     0.000        0.449       1.000      0.449 
                                                          Sum (F) =   0.449 
 Area averaged mean soil loss (F) (In/Hr) =  0.449 
 Minimum soil loss rate ((In/Hr)) =  0.224 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.900 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        116.003         24.030              6.091 
     2   0.167        232.007         48.815             12.373 
     3   0.250        348.010         13.673              3.466 
     4   0.333        464.013          6.233              1.580 
     5   0.417        580.017          3.474              0.880 
     6   0.500        696.020          2.065              0.523 
     7   0.583        812.024          1.711              0.434 
                               Sum = 100.000   Sum=      25.346 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.016       (  0.796)       0.014        0.002 
   2   0.17     0.07      0.016       (  0.793)       0.014        0.002 
   3   0.25     0.07      0.016       (  0.790)       0.014        0.002 
   4   0.33     0.10      0.024       (  0.787)       0.022        0.002 
   5   0.42     0.10      0.024       (  0.783)       0.022        0.002 
   6   0.50     0.10      0.024       (  0.780)       0.022        0.002 
   7   0.58     0.10      0.024       (  0.777)       0.022        0.002 
   8   0.67     0.10      0.024       (  0.774)       0.022        0.002 
   9   0.75     0.10      0.024       (  0.771)       0.022        0.002 
  10   0.83     0.13      0.032       (  0.768)       0.029        0.003 
  11   0.92     0.13      0.032       (  0.765)       0.029        0.003 
  12   1.00     0.13      0.032       (  0.762)       0.029        0.003 
  13   1.08     0.10      0.024       (  0.759)       0.022        0.002 
  14   1.17     0.10      0.024       (  0.756)       0.022        0.002 
  15   1.25     0.10      0.024       (  0.753)       0.022        0.002 
  16   1.33     0.10      0.024       (  0.750)       0.022        0.002 
  17   1.42     0.10      0.024       (  0.747)       0.022        0.002 
  18   1.50     0.10      0.024       (  0.744)       0.022        0.002 
  19   1.58     0.10      0.024       (  0.741)       0.022        0.002 
  20   1.67     0.10      0.024       (  0.738)       0.022        0.002 
  21   1.75     0.10      0.024       (  0.735)       0.022        0.002 
  22   1.83     0.13      0.032       (  0.732)       0.029        0.003 
  23   1.92     0.13      0.032       (  0.729)       0.029        0.003 
  24   2.00     0.13      0.032       (  0.726)       0.029        0.003 
  25   2.08     0.13      0.032       (  0.724)       0.029        0.003 
  26   2.17     0.13      0.032       (  0.721)       0.029        0.003 
  27   2.25     0.13      0.032       (  0.718)       0.029        0.003 
  28   2.33     0.13      0.032       (  0.715)       0.029        0.003 
  29   2.42     0.13      0.032       (  0.712)       0.029        0.003 
  30   2.50     0.13      0.032       (  0.709)       0.029        0.003 
  31   2.58     0.17      0.040       (  0.706)       0.036        0.004 
  32   2.67     0.17      0.040       (  0.703)       0.036        0.004 
  33   2.75     0.17      0.040       (  0.700)       0.036        0.004 
  34   2.83     0.17      0.040       (  0.697)       0.036        0.004 
  35   2.92     0.17      0.040       (  0.694)       0.036        0.004 
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  36   3.00     0.17      0.040       (  0.692)       0.036        0.004 
  37   3.08     0.17      0.040       (  0.689)       0.036        0.004 
  38   3.17     0.17      0.040       (  0.686)       0.036        0.004 
  39   3.25     0.17      0.040       (  0.683)       0.036        0.004 
  40   3.33     0.17      0.040       (  0.680)       0.036        0.004 
  41   3.42     0.17      0.040       (  0.677)       0.036        0.004 
  42   3.50     0.17      0.040       (  0.675)       0.036        0.004 
  43   3.58     0.17      0.040       (  0.672)       0.036        0.004 
  44   3.67     0.17      0.040       (  0.669)       0.036        0.004 
  45   3.75     0.17      0.040       (  0.666)       0.036        0.004 
  46   3.83     0.20      0.048       (  0.663)       0.043        0.005 
  47   3.92     0.20      0.048       (  0.660)       0.043        0.005 
  48   4.00     0.20      0.048       (  0.658)       0.043        0.005 
  49   4.08     0.20      0.048       (  0.655)       0.043        0.005 
  50   4.17     0.20      0.048       (  0.652)       0.043        0.005 
  51   4.25     0.20      0.048       (  0.649)       0.043        0.005 
  52   4.33     0.23      0.056       (  0.647)       0.050        0.006 
  53   4.42     0.23      0.056       (  0.644)       0.050        0.006 
  54   4.50     0.23      0.056       (  0.641)       0.050        0.006 
  55   4.58     0.23      0.056       (  0.638)       0.050        0.006 
  56   4.67     0.23      0.056       (  0.636)       0.050        0.006 
  57   4.75     0.23      0.056       (  0.633)       0.050        0.006 
  58   4.83     0.27      0.064       (  0.630)       0.058        0.006 
  59   4.92     0.27      0.064       (  0.627)       0.058        0.006 
  60   5.00     0.27      0.064       (  0.625)       0.058        0.006 
  61   5.08     0.20      0.048       (  0.622)       0.043        0.005 
  62   5.17     0.20      0.048       (  0.619)       0.043        0.005 
  63   5.25     0.20      0.048       (  0.616)       0.043        0.005 
  64   5.33     0.23      0.056       (  0.614)       0.050        0.006 
  65   5.42     0.23      0.056       (  0.611)       0.050        0.006 
  66   5.50     0.23      0.056       (  0.608)       0.050        0.006 
  67   5.58     0.27      0.064       (  0.606)       0.058        0.006 
  68   5.67     0.27      0.064       (  0.603)       0.058        0.006 
  69   5.75     0.27      0.064       (  0.600)       0.058        0.006 
  70   5.83     0.27      0.064       (  0.598)       0.058        0.006 
  71   5.92     0.27      0.064       (  0.595)       0.058        0.006 
  72   6.00     0.27      0.064       (  0.593)       0.058        0.006 
  73   6.08     0.30      0.072       (  0.590)       0.065        0.007 
  74   6.17     0.30      0.072       (  0.587)       0.065        0.007 
  75   6.25     0.30      0.072       (  0.585)       0.065        0.007 
  76   6.33     0.30      0.072       (  0.582)       0.065        0.007 
  77   6.42     0.30      0.072       (  0.579)       0.065        0.007 
  78   6.50     0.30      0.072       (  0.577)       0.065        0.007 
  79   6.58     0.33      0.080       (  0.574)       0.072        0.008 
  80   6.67     0.33      0.080       (  0.572)       0.072        0.008 
  81   6.75     0.33      0.080       (  0.569)       0.072        0.008 
  82   6.83     0.33      0.080       (  0.566)       0.072        0.008 
  83   6.92     0.33      0.080       (  0.564)       0.072        0.008 
  84   7.00     0.33      0.080       (  0.561)       0.072        0.008 
  85   7.08     0.33      0.080       (  0.559)       0.072        0.008 
  86   7.17     0.33      0.080       (  0.556)       0.072        0.008 
  87   7.25     0.33      0.080       (  0.554)       0.072        0.008 
  88   7.33     0.37      0.088       (  0.551)       0.079        0.009 
  89   7.42     0.37      0.088       (  0.549)       0.079        0.009 
  90   7.50     0.37      0.088       (  0.546)       0.079        0.009 
  91   7.58     0.40      0.096       (  0.544)       0.086        0.010 
  92   7.67     0.40      0.096       (  0.541)       0.086        0.010 
  93   7.75     0.40      0.096       (  0.539)       0.086        0.010 
  94   7.83     0.43      0.104       (  0.536)       0.094        0.010 
  95   7.92     0.43      0.104       (  0.534)       0.094        0.010 
  96   8.00     0.43      0.104       (  0.531)       0.094        0.010 
  97   8.08     0.50      0.120       (  0.529)       0.108        0.012 
  98   8.17     0.50      0.120       (  0.526)       0.108        0.012 
  99   8.25     0.50      0.120       (  0.524)       0.108        0.012 
 100   8.33     0.50      0.120       (  0.521)       0.108        0.012 
 101   8.42     0.50      0.120       (  0.519)       0.108        0.012 
 102   8.50     0.50      0.120       (  0.517)       0.108        0.012 
 103   8.58     0.53      0.128       (  0.514)       0.115        0.013 
 104   8.67     0.53      0.128       (  0.512)       0.115        0.013 
 105   8.75     0.53      0.128       (  0.509)       0.115        0.013 
 106   8.83     0.57      0.136       (  0.507)       0.122        0.014 
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 107   8.92     0.57      0.136       (  0.504)       0.122        0.014 
 108   9.00     0.57      0.136       (  0.502)       0.122        0.014 
 109   9.08     0.63      0.152       (  0.500)       0.137        0.015 
 110   9.17     0.63      0.152       (  0.497)       0.137        0.015 
 111   9.25     0.63      0.152       (  0.495)       0.137        0.015 
 112   9.33     0.67      0.160       (  0.493)       0.144        0.016 
 113   9.42     0.67      0.160       (  0.490)       0.144        0.016 
 114   9.50     0.67      0.160       (  0.488)       0.144        0.016 
 115   9.58     0.70      0.168       (  0.486)       0.151        0.017 
 116   9.67     0.70      0.168       (  0.483)       0.151        0.017 
 117   9.75     0.70      0.168       (  0.481)       0.151        0.017 
 118   9.83     0.73      0.176       (  0.479)       0.158        0.018 
 119   9.92     0.73      0.176       (  0.476)       0.158        0.018 
 120  10.00     0.73      0.176       (  0.474)       0.158        0.018 
 121  10.08     0.50      0.120       (  0.472)       0.108        0.012 
 122  10.17     0.50      0.120       (  0.469)       0.108        0.012 
 123  10.25     0.50      0.120       (  0.467)       0.108        0.012 
 124  10.33     0.50      0.120       (  0.465)       0.108        0.012 
 125  10.42     0.50      0.120       (  0.463)       0.108        0.012 
 126  10.50     0.50      0.120       (  0.460)       0.108        0.012 
 127  10.58     0.67      0.160       (  0.458)       0.144        0.016 
 128  10.67     0.67      0.160       (  0.456)       0.144        0.016 
 129  10.75     0.67      0.160       (  0.454)       0.144        0.016 
 130  10.83     0.67      0.160       (  0.451)       0.144        0.016 
 131  10.92     0.67      0.160       (  0.449)       0.144        0.016 
 132  11.00     0.67      0.160       (  0.447)       0.144        0.016 
 133  11.08     0.63      0.152       (  0.445)       0.137        0.015 
 134  11.17     0.63      0.152       (  0.443)       0.137        0.015 
 135  11.25     0.63      0.152       (  0.440)       0.137        0.015 
 136  11.33     0.63      0.152       (  0.438)       0.137        0.015 
 137  11.42     0.63      0.152       (  0.436)       0.137        0.015 
 138  11.50     0.63      0.152       (  0.434)       0.137        0.015 
 139  11.58     0.57      0.136       (  0.432)       0.122        0.014 
 140  11.67     0.57      0.136       (  0.430)       0.122        0.014 
 141  11.75     0.57      0.136       (  0.427)       0.122        0.014 
 142  11.83     0.60      0.144       (  0.425)       0.130        0.014 
 143  11.92     0.60      0.144       (  0.423)       0.130        0.014 
 144  12.00     0.60      0.144       (  0.421)       0.130        0.014 
 145  12.08     0.83      0.200       (  0.419)       0.180        0.020 
 146  12.17     0.83      0.200       (  0.417)       0.180        0.020 
 147  12.25     0.83      0.200       (  0.415)       0.180        0.020 
 148  12.33     0.87      0.208       (  0.413)       0.187        0.021 
 149  12.42     0.87      0.208       (  0.411)       0.187        0.021 
 150  12.50     0.87      0.208       (  0.409)       0.187        0.021 
 151  12.58     0.93      0.224       (  0.407)       0.202        0.022 
 152  12.67     0.93      0.224       (  0.405)       0.202        0.022 
 153  12.75     0.93      0.224       (  0.402)       0.202        0.022 
 154  12.83     0.97      0.232       (  0.400)       0.209        0.023 
 155  12.92     0.97      0.232       (  0.398)       0.209        0.023 
 156  13.00     0.97      0.232       (  0.396)       0.209        0.023 
 157  13.08     1.13      0.272       (  0.394)       0.245        0.027 
 158  13.17     1.13      0.272       (  0.392)       0.245        0.027 
 159  13.25     1.13      0.272       (  0.390)       0.245        0.027 
 160  13.33     1.13      0.272       (  0.388)       0.245        0.027 
 161  13.42     1.13      0.272       (  0.386)       0.245        0.027 
 162  13.50     1.13      0.272       (  0.384)       0.245        0.027 
 163  13.58     0.77      0.184       (  0.383)       0.166        0.018 
 164  13.67     0.77      0.184       (  0.381)       0.166        0.018 
 165  13.75     0.77      0.184       (  0.379)       0.166        0.018 
 166  13.83     0.77      0.184       (  0.377)       0.166        0.018 
 167  13.92     0.77      0.184       (  0.375)       0.166        0.018 
 168  14.00     0.77      0.184       (  0.373)       0.166        0.018 
 169  14.08     0.90      0.216       (  0.371)       0.194        0.022 
 170  14.17     0.90      0.216       (  0.369)       0.194        0.022 
 171  14.25     0.90      0.216       (  0.367)       0.194        0.022 
 172  14.33     0.87      0.208       (  0.365)       0.187        0.021 
 173  14.42     0.87      0.208       (  0.363)       0.187        0.021 
 174  14.50     0.87      0.208       (  0.362)       0.187        0.021 
 175  14.58     0.87      0.208       (  0.360)       0.187        0.021 
 176  14.67     0.87      0.208       (  0.358)       0.187        0.021 
 177  14.75     0.87      0.208       (  0.356)       0.187        0.021 
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 178  14.83     0.83      0.200       (  0.354)       0.180        0.020 
 179  14.92     0.83      0.200       (  0.352)       0.180        0.020 
 180  15.00     0.83      0.200       (  0.351)       0.180        0.020 
 181  15.08     0.80      0.192       (  0.349)       0.173        0.019 
 182  15.17     0.80      0.192       (  0.347)       0.173        0.019 
 183  15.25     0.80      0.192       (  0.345)       0.173        0.019 
 184  15.33     0.77      0.184       (  0.343)       0.166        0.018 
 185  15.42     0.77      0.184       (  0.342)       0.166        0.018 
 186  15.50     0.77      0.184       (  0.340)       0.166        0.018 
 187  15.58     0.63      0.152       (  0.338)       0.137        0.015 
 188  15.67     0.63      0.152       (  0.336)       0.137        0.015 
 189  15.75     0.63      0.152       (  0.335)       0.137        0.015 
 190  15.83     0.63      0.152       (  0.333)       0.137        0.015 
 191  15.92     0.63      0.152       (  0.331)       0.137        0.015 
 192  16.00     0.63      0.152       (  0.330)       0.137        0.015 
 193  16.08     0.13      0.032       (  0.328)       0.029        0.003 
 194  16.17     0.13      0.032       (  0.326)       0.029        0.003 
 195  16.25     0.13      0.032       (  0.325)       0.029        0.003 
 196  16.33     0.13      0.032       (  0.323)       0.029        0.003 
 197  16.42     0.13      0.032       (  0.321)       0.029        0.003 
 198  16.50     0.13      0.032       (  0.320)       0.029        0.003 
 199  16.58     0.10      0.024       (  0.318)       0.022        0.002 
 200  16.67     0.10      0.024       (  0.316)       0.022        0.002 
 201  16.75     0.10      0.024       (  0.315)       0.022        0.002 
 202  16.83     0.10      0.024       (  0.313)       0.022        0.002 
 203  16.92     0.10      0.024       (  0.312)       0.022        0.002 
 204  17.00     0.10      0.024       (  0.310)       0.022        0.002 
 205  17.08     0.17      0.040       (  0.308)       0.036        0.004 
 206  17.17     0.17      0.040       (  0.307)       0.036        0.004 
 207  17.25     0.17      0.040       (  0.305)       0.036        0.004 
 208  17.33     0.17      0.040       (  0.304)       0.036        0.004 
 209  17.42     0.17      0.040       (  0.302)       0.036        0.004 
 210  17.50     0.17      0.040       (  0.301)       0.036        0.004 
 211  17.58     0.17      0.040       (  0.299)       0.036        0.004 
 212  17.67     0.17      0.040       (  0.298)       0.036        0.004 
 213  17.75     0.17      0.040       (  0.296)       0.036        0.004 
 214  17.83     0.13      0.032       (  0.295)       0.029        0.003 
 215  17.92     0.13      0.032       (  0.293)       0.029        0.003 
 216  18.00     0.13      0.032       (  0.292)       0.029        0.003 
 217  18.08     0.13      0.032       (  0.291)       0.029        0.003 
 218  18.17     0.13      0.032       (  0.289)       0.029        0.003 
 219  18.25     0.13      0.032       (  0.288)       0.029        0.003 
 220  18.33     0.13      0.032       (  0.286)       0.029        0.003 
 221  18.42     0.13      0.032       (  0.285)       0.029        0.003 
 222  18.50     0.13      0.032       (  0.284)       0.029        0.003 
 223  18.58     0.10      0.024       (  0.282)       0.022        0.002 
 224  18.67     0.10      0.024       (  0.281)       0.022        0.002 
 225  18.75     0.10      0.024       (  0.279)       0.022        0.002 
 226  18.83     0.07      0.016       (  0.278)       0.014        0.002 
 227  18.92     0.07      0.016       (  0.277)       0.014        0.002 
 228  19.00     0.07      0.016       (  0.275)       0.014        0.002 
 229  19.08     0.10      0.024       (  0.274)       0.022        0.002 
 230  19.17     0.10      0.024       (  0.273)       0.022        0.002 
 231  19.25     0.10      0.024       (  0.272)       0.022        0.002 
 232  19.33     0.13      0.032       (  0.270)       0.029        0.003 
 233  19.42     0.13      0.032       (  0.269)       0.029        0.003 
 234  19.50     0.13      0.032       (  0.268)       0.029        0.003 
 235  19.58     0.10      0.024       (  0.267)       0.022        0.002 
 236  19.67     0.10      0.024       (  0.265)       0.022        0.002 
 237  19.75     0.10      0.024       (  0.264)       0.022        0.002 
 238  19.83     0.07      0.016       (  0.263)       0.014        0.002 
 239  19.92     0.07      0.016       (  0.262)       0.014        0.002 
 240  20.00     0.07      0.016       (  0.261)       0.014        0.002 
 241  20.08     0.10      0.024       (  0.260)       0.022        0.002 
 242  20.17     0.10      0.024       (  0.258)       0.022        0.002 
 243  20.25     0.10      0.024       (  0.257)       0.022        0.002 
 244  20.33     0.10      0.024       (  0.256)       0.022        0.002 
 245  20.42     0.10      0.024       (  0.255)       0.022        0.002 
 246  20.50     0.10      0.024       (  0.254)       0.022        0.002 
 247  20.58     0.10      0.024       (  0.253)       0.022        0.002 
 248  20.67     0.10      0.024       (  0.252)       0.022        0.002 
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 249  20.75     0.10      0.024       (  0.251)       0.022        0.002 
 250  20.83     0.07      0.016       (  0.250)       0.014        0.002 
 251  20.92     0.07      0.016       (  0.249)       0.014        0.002 
 252  21.00     0.07      0.016       (  0.248)       0.014        0.002 
 253  21.08     0.10      0.024       (  0.247)       0.022        0.002 
 254  21.17     0.10      0.024       (  0.246)       0.022        0.002 
 255  21.25     0.10      0.024       (  0.245)       0.022        0.002 
 256  21.33     0.07      0.016       (  0.244)       0.014        0.002 
 257  21.42     0.07      0.016       (  0.243)       0.014        0.002 
 258  21.50     0.07      0.016       (  0.242)       0.014        0.002 
 259  21.58     0.10      0.024       (  0.241)       0.022        0.002 
 260  21.67     0.10      0.024       (  0.240)       0.022        0.002 
 261  21.75     0.10      0.024       (  0.239)       0.022        0.002 
 262  21.83     0.07      0.016       (  0.239)       0.014        0.002 
 263  21.92     0.07      0.016       (  0.238)       0.014        0.002 
 264  22.00     0.07      0.016       (  0.237)       0.014        0.002 
 265  22.08     0.10      0.024       (  0.236)       0.022        0.002 
 266  22.17     0.10      0.024       (  0.235)       0.022        0.002 
 267  22.25     0.10      0.024       (  0.235)       0.022        0.002 
 268  22.33     0.07      0.016       (  0.234)       0.014        0.002 
 269  22.42     0.07      0.016       (  0.233)       0.014        0.002 
 270  22.50     0.07      0.016       (  0.233)       0.014        0.002 
 271  22.58     0.07      0.016       (  0.232)       0.014        0.002 
 272  22.67     0.07      0.016       (  0.231)       0.014        0.002 
 273  22.75     0.07      0.016       (  0.231)       0.014        0.002 
 274  22.83     0.07      0.016       (  0.230)       0.014        0.002 
 275  22.92     0.07      0.016       (  0.229)       0.014        0.002 
 276  23.00     0.07      0.016       (  0.229)       0.014        0.002 
 277  23.08     0.07      0.016       (  0.228)       0.014        0.002 
 278  23.17     0.07      0.016       (  0.228)       0.014        0.002 
 279  23.25     0.07      0.016       (  0.227)       0.014        0.002 
 280  23.33     0.07      0.016       (  0.227)       0.014        0.002 
 281  23.42     0.07      0.016       (  0.226)       0.014        0.002 
 282  23.50     0.07      0.016       (  0.226)       0.014        0.002 
 283  23.58     0.07      0.016       (  0.226)       0.014        0.002 
 284  23.67     0.07      0.016       (  0.225)       0.014        0.002 
 285  23.75     0.07      0.016       (  0.225)       0.014        0.002 
 286  23.83     0.07      0.016       (  0.225)       0.014        0.002 
 287  23.92     0.07      0.016       (  0.225)       0.014        0.002 
 288  24.00     0.07      0.016       (  0.224)       0.014        0.002 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =     2.4 
 Flood volume = Effective rainfall      0.20(In) 
  times area      25.1(Ac.)/[(In)/(Ft.)] =       0.4(Ac.Ft) 
 Total soil loss =      1.80(In) 
 Total soil loss =     3.772(Ac.Ft) 
 Total rainfall =      2.00(In) 
 Flood volume =       18258.0 Cubic Feet 
 Total soil loss =      164322.0 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      0.688(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0001      0.01  Q         |         |         |         |  
    0+10       0.0003      0.03  Q         |         |         |         |  
    0+15       0.0005      0.04  Q         |         |         |         |  
    0+20       0.0008      0.04  Q         |         |         |         |  
    0+25       0.0012      0.05  Q         |         |         |         |  
    0+30       0.0016      0.06  Q         |         |         |         |  
    0+35       0.0020      0.06  Q         |         |         |         |  
    0+40       0.0024      0.06  Q         |         |         |         |  
    0+45       0.0028      0.06  Q         |         |         |         |  
    0+50       0.0033      0.07  Q         |         |         |         |  
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    0+55       0.0038      0.08  Q         |         |         |         |  
    1+ 0       0.0043      0.08  Q         |         |         |         |  
    1+ 5       0.0048      0.07  Q         |         |         |         |  
    1+10       0.0053      0.07  Q         |         |         |         |  
    1+15       0.0057      0.06  Q         |         |         |         |  
    1+20       0.0062      0.06  Q         |         |         |         |  
    1+25       0.0066      0.06  Q         |         |         |         |  
    1+30       0.0070      0.06  Q         |         |         |         |  
    1+35       0.0074      0.06  Q         |         |         |         |  
    1+40       0.0078      0.06  Q         |         |         |         |  
    1+45       0.0083      0.06  Q         |         |         |         |  
    1+50       0.0087      0.07  Q         |         |         |         |  
    1+55       0.0092      0.08  Q         |         |         |         |  
    2+ 0       0.0098      0.08  Q         |         |         |         |  
    2+ 5       0.0103      0.08  Q         |         |         |         |  
    2+10       0.0109      0.08  QV        |         |         |         |  
    2+15       0.0114      0.08  QV        |         |         |         |  
    2+20       0.0120      0.08  QV        |         |         |         |  
    2+25       0.0126      0.08  QV        |         |         |         |  
    2+30       0.0131      0.08  QV        |         |         |         |  
    2+35       0.0137      0.09  QV        |         |         |         |  
    2+40       0.0144      0.10  QV        |         |         |         |  
    2+45       0.0150      0.10  QV        |         |         |         |  
    2+50       0.0157      0.10  QV        |         |         |         |  
    2+55       0.0164      0.10  QV        |         |         |         |  
    3+ 0       0.0171      0.10  QV        |         |         |         |  
    3+ 5       0.0178      0.10  QV        |         |         |         |  
    3+10       0.0185      0.10  QV        |         |         |         |  
    3+15       0.0192      0.10  QV        |         |         |         |  
    3+20       0.0199      0.10  QV        |         |         |         |  
    3+25       0.0206      0.10  QV        |         |         |         |  
    3+30       0.0213      0.10  Q V       |         |         |         |  
    3+35       0.0220      0.10  Q V       |         |         |         |  
    3+40       0.0227      0.10  Q V       |         |         |         |  
    3+45       0.0234      0.10  Q V       |         |         |         |  
    3+50       0.0241      0.11  Q V       |         |         |         |  
    3+55       0.0249      0.12  Q V       |         |         |         |  
    4+ 0       0.0258      0.12  Q V       |         |         |         |  
    4+ 5       0.0266      0.12  Q V       |         |         |         |  
    4+10       0.0274      0.12  Q V       |         |         |         |  
    4+15       0.0283      0.12  Q V       |         |         |         |  
    4+20       0.0291      0.13  Q V       |         |         |         |  
    4+25       0.0301      0.14  Q V       |         |         |         |  
    4+30       0.0310      0.14  Q V       |         |         |         |  
    4+35       0.0320      0.14  Q  V      |         |         |         |  
    4+40       0.0330      0.14  Q  V      |         |         |         |  
    4+45       0.0339      0.14  Q  V      |         |         |         |  
    4+50       0.0350      0.15  Q  V      |         |         |         |  
    4+55       0.0360      0.16  Q  V      |         |         |         |  
    5+ 0       0.0371      0.16  Q  V      |         |         |         |  
    5+ 5       0.0382      0.15  Q  V      |         |         |         |  
    5+10       0.0391      0.13  Q  V      |         |         |         |  
    5+15       0.0400      0.13  Q  V      |         |         |         |  
    5+20       0.0408      0.13  Q  V      |         |         |         |  
    5+25       0.0418      0.14  Q  V      |         |         |         |  
    5+30       0.0428      0.14  Q   V     |         |         |         |  
    5+35       0.0438      0.15  Q   V     |         |         |         |  
    5+40       0.0448      0.16  Q   V     |         |         |         |  
    5+45       0.0459      0.16  Q   V     |         |         |         |  
    5+50       0.0470      0.16  Q   V     |         |         |         |  
    5+55       0.0482      0.16  Q   V     |         |         |         |  
    6+ 0       0.0493      0.16  Q   V     |         |         |         |  
    6+ 5       0.0504      0.17  Q   V     |         |         |         |  
    6+10       0.0516      0.18  Q   V     |         |         |         |  
    6+15       0.0529      0.18  Q    V    |         |         |         |  
    6+20       0.0541      0.18  Q    V    |         |         |         |  
    6+25       0.0554      0.18  Q    V    |         |         |         |  
    6+30       0.0566      0.18  Q    V    |         |         |         |  
    6+35       0.0579      0.19  Q    V    |         |         |         |  
    6+40       0.0593      0.20  Q    V    |         |         |         |  
    6+45       0.0607      0.20  Q    V    |         |         |         |  
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    6+50       0.0621      0.20  Q    V    |         |         |         |  
    6+55       0.0634      0.20  Q     V   |         |         |         |  
    7+ 0       0.0648      0.20  Q     V   |         |         |         |  
    7+ 5       0.0662      0.20  Q     V   |         |         |         |  
    7+10       0.0676      0.20  Q     V   |         |         |         |  
    7+15       0.0690      0.20  Q     V   |         |         |         |  
    7+20       0.0705      0.21  Q     V   |         |         |         |  
    7+25       0.0720      0.22  Q     V   |         |         |         |  
    7+30       0.0735      0.22  Q      V  |         |         |         |  
    7+35       0.0750      0.23  Q      V  |         |         |         |  
    7+40       0.0767      0.24  Q      V  |         |         |         |  
    7+45       0.0783      0.24  Q      V  |         |         |         |  
    7+50       0.0800      0.25  Q      V  |         |         |         |  
    7+55       0.0818      0.26  |Q     V  |         |         |         |  
    8+ 0       0.0836      0.26  |Q     V  |         |         |         |  
    8+ 5       0.0855      0.27  |Q      V |         |         |         |  
    8+10       0.0875      0.29  |Q      V |         |         |         |  
    8+15       0.0895      0.30  |Q      V |         |         |         |  
    8+20       0.0916      0.30  |Q      V |         |         |         |  
    8+25       0.0937      0.30  |Q      V |         |         |         |  
    8+30       0.0958      0.30  |Q       V|         |         |         |  
    8+35       0.0979      0.31  |Q       V|         |         |         |  
    8+40       0.1001      0.32  |Q       V|         |         |         |  
    8+45       0.1023      0.32  |Q       V|         |         |         |  
    8+50       0.1046      0.33  |Q       V|         |         |         |  
    8+55       0.1069      0.34  |Q        V         |         |         |  
    9+ 0       0.1093      0.34  |Q        V         |         |         |  
    9+ 5       0.1117      0.35  |Q        V         |         |         |  
    9+10       0.1143      0.37  |Q        V         |         |         |  
    9+15       0.1169      0.38  |Q        |V        |         |         |  
    9+20       0.1196      0.39  |Q        |V        |         |         |  
    9+25       0.1223      0.40  |Q        |V        |         |         |  
    9+30       0.1251      0.40  |Q        |V        |         |         |  
    9+35       0.1279      0.41  |Q        | V       |         |         |  
    9+40       0.1308      0.42  |Q        | V       |         |         |  
    9+45       0.1337      0.42  |Q        | V       |         |         |  
    9+50       0.1367      0.43  |Q        |  V      |         |         |  
    9+55       0.1397      0.44  |Q        |  V      |         |         |  
   10+ 0       0.1427      0.44  |Q        |  V      |         |         |  
   10+ 5       0.1456      0.41  |Q        |  V      |         |         |  
   10+10       0.1479      0.34  |Q        |   V     |         |         |  
   10+15       0.1502      0.32  |Q        |   V     |         |         |  
   10+20       0.1523      0.31  |Q        |   V     |         |         |  
   10+25       0.1545      0.31  |Q        |   V     |         |         |  
   10+30       0.1566      0.31  |Q        |   V     |         |         |  
   10+35       0.1588      0.33  |Q        |    V    |         |         |  
   10+40       0.1614      0.38  |Q        |    V    |         |         |  
   10+45       0.1641      0.39  |Q        |    V    |         |         |  
   10+50       0.1669      0.40  |Q        |    V    |         |         |  
   10+55       0.1696      0.40  |Q        |     V   |         |         |  
   11+ 0       0.1724      0.40  |Q        |     V   |         |         |  
   11+ 5       0.1752      0.40  |Q        |     V   |         |         |  
   11+10       0.1779      0.39  |Q        |     V   |         |         |  
   11+15       0.1806      0.39  |Q        |      V  |         |         |  
   11+20       0.1832      0.39  |Q        |      V  |         |         |  
   11+25       0.1859      0.39  |Q        |      V  |         |         |  
   11+30       0.1885      0.39  |Q        |      V  |         |         |  
   11+35       0.1911      0.38  |Q        |       V |         |         |  
   11+40       0.1936      0.36  |Q        |       V |         |         |  
   11+45       0.1960      0.35  |Q        |       V |         |         |  
   11+50       0.1984      0.35  |Q        |       V |         |         |  
   11+55       0.2009      0.36  |Q        |        V|         |         |  
   12+ 0       0.2034      0.36  |Q        |        V|         |         |  
   12+ 5       0.2061      0.40  |Q        |        V|         |         |  
   12+10       0.2094      0.47  |Q        |        V|         |         |  
   12+15       0.2127      0.49  |Q        |         V         |         |  
   12+20       0.2162      0.50  | Q       |         V         |         |  
   12+25       0.2197      0.52  | Q       |         V         |         |  
   12+30       0.2233      0.52  | Q       |         |V        |         |  
   12+35       0.2270      0.54  | Q       |         |V        |         |  
   12+40       0.2309      0.56  | Q       |         | V       |         |  
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   12+45       0.2347      0.56  | Q       |         | V       |         |  
   12+50       0.2387      0.57  | Q       |         | V       |         |  
   12+55       0.2427      0.58  | Q       |         |  V      |         |  
   13+ 0       0.2467      0.58  | Q       |         |  V      |         |  
   13+ 5       0.2509      0.61  | Q       |         |  V      |         |  
   13+10       0.2554      0.66  | Q       |         |   V     |         |  
   13+15       0.2601      0.68  | Q       |         |   V     |         |  
   13+20       0.2648      0.68  | Q       |         |    V    |         |  
   13+25       0.2695      0.69  | Q       |         |    V    |         |  
   13+30       0.2743      0.69  | Q       |         |     V   |         |  
   13+35       0.2786      0.64  | Q       |         |     V   |         |  
   13+40       0.2823      0.53  | Q       |         |     V   |         |  
   13+45       0.2857      0.50  |Q        |         |      V  |         |  
   13+50       0.2890      0.48  |Q        |         |      V  |         |  
   13+55       0.2923      0.48  |Q        |         |      V  |         |  
   14+ 0       0.2955      0.47  |Q        |         |       V |         |  
   14+ 5       0.2989      0.49  |Q        |         |       V |         |  
   14+10       0.3025      0.53  | Q       |         |       V |         |  
   14+15       0.3062      0.54  | Q       |         |        V|         |  
   14+20       0.3099      0.54  | Q       |         |        V|         |  
   14+25       0.3135      0.53  | Q       |         |        V|         |  
   14+30       0.3172      0.53  | Q       |         |         V         |  
   14+35       0.3208      0.53  | Q       |         |         V         |  
   14+40       0.3245      0.53  | Q       |         |         V         |  
   14+45       0.3281      0.53  | Q       |         |         |V        |  
   14+50       0.3317      0.52  | Q       |         |         |V        |  
   14+55       0.3352      0.51  | Q       |         |         |V        |  
   15+ 0       0.3387      0.51  | Q       |         |         | V       |  
   15+ 5       0.3422      0.50  | Q       |         |         | V       |  
   15+10       0.3456      0.49  |Q        |         |         | V       |  
   15+15       0.3490      0.49  |Q        |         |         |  V      |  
   15+20       0.3523      0.48  |Q        |         |         |  V      |  
   15+25       0.3556      0.47  |Q        |         |         |  V      |  
   15+30       0.3588      0.47  |Q        |         |         |   V     |  
   15+35       0.3619      0.45  |Q        |         |         |   V     |  
   15+40       0.3647      0.41  |Q        |         |         |   V     |  
   15+45       0.3674      0.40  |Q        |         |         |    V    |  
   15+50       0.3701      0.39  |Q        |         |         |    V    |  
   15+55       0.3728      0.39  |Q        |         |         |    V    |  
   16+ 0       0.3755      0.39  |Q        |         |         |    V    |  
   16+ 5       0.3776      0.31  |Q        |         |         |     V   |  
   16+10       0.3788      0.16  Q         |         |         |     V   |  
   16+15       0.3796      0.12  Q         |         |         |     V   |  
   16+20       0.3803      0.10  Q         |         |         |     V   |  
   16+25       0.3809      0.09  Q         |         |         |     V   |  
   16+30       0.3815      0.09  Q         |         |         |     V   |  
   16+35       0.3821      0.08  Q         |         |         |     V   |  
   16+40       0.3825      0.07  Q         |         |         |     V   |  
   16+45       0.3830      0.06  Q         |         |         |     V   |  
   16+50       0.3834      0.06  Q         |         |         |     V   |  
   16+55       0.3838      0.06  Q         |         |         |     V   |  
   17+ 0       0.3842      0.06  Q         |         |         |     V   |  
   17+ 5       0.3847      0.07  Q         |         |         |     V   |  
   17+10       0.3853      0.09  Q         |         |         |     V   |  
   17+15       0.3860      0.10  Q         |         |         |     V   |  
   17+20       0.3867      0.10  Q         |         |         |     V   |  
   17+25       0.3874      0.10  Q         |         |         |     V   |  
   17+30       0.3881      0.10  Q         |         |         |      V  |  
   17+35       0.3888      0.10  Q         |         |         |      V  |  
   17+40       0.3895      0.10  Q         |         |         |      V  |  
   17+45       0.3902      0.10  Q         |         |         |      V  |  
   17+50       0.3908      0.10  Q         |         |         |      V  |  
   17+55       0.3914      0.09  Q         |         |         |      V  |  
   18+ 0       0.3920      0.08  Q         |         |         |      V  |  
   18+ 5       0.3926      0.08  Q         |         |         |      V  |  
   18+10       0.3931      0.08  Q         |         |         |      V  |  
   18+15       0.3937      0.08  Q         |         |         |      V  |  
   18+20       0.3943      0.08  Q         |         |         |      V  |  
   18+25       0.3948      0.08  Q         |         |         |      V  |  
   18+30       0.3954      0.08  Q         |         |         |      V  |  
   18+35       0.3959      0.08  Q         |         |         |      V  |  
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   18+40       0.3964      0.07  Q         |         |         |      V  |  
   18+45       0.3968      0.06  Q         |         |         |      V  |  
   18+50       0.3972      0.06  Q         |         |         |      V  |  
   18+55       0.3975      0.05  Q         |         |         |      V  |  
   19+ 0       0.3978      0.04  Q         |         |         |      V  |  
   19+ 5       0.3981      0.05  Q         |         |         |      V  |  
   19+10       0.3985      0.06  Q         |         |         |       V |  
   19+15       0.3989      0.06  Q         |         |         |       V |  
   19+20       0.3994      0.06  Q         |         |         |       V |  
   19+25       0.3999      0.07  Q         |         |         |       V |  
   19+30       0.4004      0.08  Q         |         |         |       V |  
   19+35       0.4009      0.07  Q         |         |         |       V |  
   19+40       0.4014      0.07  Q         |         |         |       V |  
   19+45       0.4018      0.06  Q         |         |         |       V |  
   19+50       0.4022      0.06  Q         |         |         |       V |  
   19+55       0.4025      0.05  Q         |         |         |       V |  
   20+ 0       0.4028      0.04  Q         |         |         |       V |  
   20+ 5       0.4032      0.05  Q         |         |         |       V |  
   20+10       0.4035      0.06  Q         |         |         |       V |  
   20+15       0.4040      0.06  Q         |         |         |       V |  
   20+20       0.4044      0.06  Q         |         |         |       V |  
   20+25       0.4048      0.06  Q         |         |         |       V |  
   20+30       0.4052      0.06  Q         |         |         |       V |  
   20+35       0.4056      0.06  Q         |         |         |       V |  
   20+40       0.4060      0.06  Q         |         |         |       V |  
   20+45       0.4064      0.06  Q         |         |         |       V |  
   20+50       0.4068      0.06  Q         |         |         |       V |  
   20+55       0.4072      0.05  Q         |         |         |       V |  
   21+ 0       0.4074      0.04  Q         |         |         |       V |  
   21+ 5       0.4078      0.05  Q         |         |         |       V |  
   21+10       0.4082      0.06  Q         |         |         |       V |  
   21+15       0.4086      0.06  Q         |         |         |       V |  
   21+20       0.4089      0.05  Q         |         |         |        V|  
   21+25       0.4092      0.05  Q         |         |         |        V|  
   21+30       0.4095      0.04  Q         |         |         |        V|  
   21+35       0.4099      0.05  Q         |         |         |        V|  
   21+40       0.4103      0.06  Q         |         |         |        V|  
   21+45       0.4107      0.06  Q         |         |         |        V|  
   21+50       0.4110      0.05  Q         |         |         |        V|  
   21+55       0.4113      0.05  Q         |         |         |        V|  
   22+ 0       0.4116      0.04  Q         |         |         |        V|  
   22+ 5       0.4120      0.05  Q         |         |         |        V|  
   22+10       0.4124      0.06  Q         |         |         |        V|  
   22+15       0.4128      0.06  Q         |         |         |        V|  
   22+20       0.4131      0.05  Q         |         |         |        V|  
   22+25       0.4134      0.05  Q         |         |         |        V|  
   22+30       0.4137      0.04  Q         |         |         |        V|  
   22+35       0.4140      0.04  Q         |         |         |        V|  
   22+40       0.4143      0.04  Q         |         |         |        V|  
   22+45       0.4146      0.04  Q         |         |         |        V|  
   22+50       0.4149      0.04  Q         |         |         |        V|  
   22+55       0.4152      0.04  Q         |         |         |        V|  
   23+ 0       0.4154      0.04  Q         |         |         |        V|  
   23+ 5       0.4157      0.04  Q         |         |         |        V|  
   23+10       0.4160      0.04  Q         |         |         |        V|  
   23+15       0.4163      0.04  Q         |         |         |        V|  
   23+20       0.4165      0.04  Q         |         |         |        V|  
   23+25       0.4168      0.04  Q         |         |         |        V|  
   23+30       0.4171      0.04  Q         |         |         |        V|  
   23+35       0.4174      0.04  Q         |         |         |        V|  
   23+40       0.4177      0.04  Q         |         |         |        V|  
   23+45       0.4179      0.04  Q         |         |         |        V|  
   23+50       0.4182      0.04  Q         |         |         |        V|  
   23+55       0.4185      0.04  Q         |         |         |        V|  
   24+ 0       0.4188      0.04  Q         |         |         |        V|  
   24+ 5       0.4190      0.03  Q         |         |         |        V|  
   24+10       0.4191      0.01  Q         |         |         |        V|  
   24+15       0.4191      0.01  Q         |         |         |        V|  
   24+20       0.4191      0.00  Q         |         |         |        V|  
   24+25       0.4191      0.00  Q         |         |         |        V|  
   24+30       0.4191      0.00  Q         |         |         |         V  
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1.aj

Packet Pg. 2101

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



 

1 
 

 
  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARA1ONSITE242.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 2-YEAR, 24-HOUR STORM DURATION 
 ONSITE AREA "A1" 
 FILENAME: ARA1ONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      25.15(Ac.)  =      0.039 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      25.15(Ac.)  =      0.039 Sq. Mi. 
 Length along longest watercourse =    2035.36(Ft.) 
 Length along longest watercourse measured to centroid =     415.18(Ft.) 
 Length along longest watercourse =      0.385 Mi. 
 Length along longest watercourse measured to centroid =      0.079 Mi. 
 Difference in elevation =      65.70(Ft.) 
 Slope along watercourse =    170.4347 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.036 Hr. 
 Lag time =     2.16 Min. 
 25% of lag time =     0.54 Min. 
 40% of lag time =     0.86 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        25.15         2.00         50.30 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        25.15         5.00        125.75 
 
 STORM EVENT (YEAR) =    2.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    2.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    2.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     25.150           61.70         0.500 
  Total Area Entered =     25.15(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 61.7  41.7      0.653     0.500        0.359       1.000      0.359 
                                                          Sum (F) =   0.359 
 Area averaged mean soil loss (F) (In/Hr) =  0.359 
 Minimum soil loss rate ((In/Hr)) =  0.180 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.500 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        232.007         48.437             12.277 
     2   0.167        464.013         41.197             10.442 
     3   0.250        696.020          7.623              1.932 
     4   0.333        928.027          2.743              0.695 
                               Sum = 100.000   Sum=      25.346 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.016       (  0.637)       0.008        0.008 
   2   0.17     0.07      0.016       (  0.635)       0.008        0.008 
   3   0.25     0.07      0.016       (  0.632)       0.008        0.008 
   4   0.33     0.10      0.024       (  0.630)       0.012        0.012 
   5   0.42     0.10      0.024       (  0.627)       0.012        0.012 
   6   0.50     0.10      0.024       (  0.625)       0.012        0.012 
   7   0.58     0.10      0.024       (  0.622)       0.012        0.012 
   8   0.67     0.10      0.024       (  0.620)       0.012        0.012 
   9   0.75     0.10      0.024       (  0.617)       0.012        0.012 
  10   0.83     0.13      0.032       (  0.615)       0.016        0.016 
  11   0.92     0.13      0.032       (  0.613)       0.016        0.016 
  12   1.00     0.13      0.032       (  0.610)       0.016        0.016 
  13   1.08     0.10      0.024       (  0.608)       0.012        0.012 
  14   1.17     0.10      0.024       (  0.605)       0.012        0.012 
  15   1.25     0.10      0.024       (  0.603)       0.012        0.012 
  16   1.33     0.10      0.024       (  0.601)       0.012        0.012 
  17   1.42     0.10      0.024       (  0.598)       0.012        0.012 
  18   1.50     0.10      0.024       (  0.596)       0.012        0.012 
  19   1.58     0.10      0.024       (  0.593)       0.012        0.012 
  20   1.67     0.10      0.024       (  0.591)       0.012        0.012 
  21   1.75     0.10      0.024       (  0.589)       0.012        0.012 
  22   1.83     0.13      0.032       (  0.586)       0.016        0.016 
  23   1.92     0.13      0.032       (  0.584)       0.016        0.016 
  24   2.00     0.13      0.032       (  0.582)       0.016        0.016 
  25   2.08     0.13      0.032       (  0.579)       0.016        0.016 
  26   2.17     0.13      0.032       (  0.577)       0.016        0.016 
  27   2.25     0.13      0.032       (  0.575)       0.016        0.016 
  28   2.33     0.13      0.032       (  0.572)       0.016        0.016 
  29   2.42     0.13      0.032       (  0.570)       0.016        0.016 
  30   2.50     0.13      0.032       (  0.568)       0.016        0.016 
  31   2.58     0.17      0.040       (  0.565)       0.020        0.020 
  32   2.67     0.17      0.040       (  0.563)       0.020        0.020 
  33   2.75     0.17      0.040       (  0.561)       0.020        0.020 
  34   2.83     0.17      0.040       (  0.558)       0.020        0.020 
  35   2.92     0.17      0.040       (  0.556)       0.020        0.020 
  36   3.00     0.17      0.040       (  0.554)       0.020        0.020 
  37   3.08     0.17      0.040       (  0.551)       0.020        0.020 
  38   3.17     0.17      0.040       (  0.549)       0.020        0.020 
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  39   3.25     0.17      0.040       (  0.547)       0.020        0.020 
  40   3.33     0.17      0.040       (  0.545)       0.020        0.020 
  41   3.42     0.17      0.040       (  0.542)       0.020        0.020 
  42   3.50     0.17      0.040       (  0.540)       0.020        0.020 
  43   3.58     0.17      0.040       (  0.538)       0.020        0.020 
  44   3.67     0.17      0.040       (  0.535)       0.020        0.020 
  45   3.75     0.17      0.040       (  0.533)       0.020        0.020 
  46   3.83     0.20      0.048       (  0.531)       0.024        0.024 
  47   3.92     0.20      0.048       (  0.529)       0.024        0.024 
  48   4.00     0.20      0.048       (  0.526)       0.024        0.024 
  49   4.08     0.20      0.048       (  0.524)       0.024        0.024 
  50   4.17     0.20      0.048       (  0.522)       0.024        0.024 
  51   4.25     0.20      0.048       (  0.520)       0.024        0.024 
  52   4.33     0.23      0.056       (  0.518)       0.028        0.028 
  53   4.42     0.23      0.056       (  0.515)       0.028        0.028 
  54   4.50     0.23      0.056       (  0.513)       0.028        0.028 
  55   4.58     0.23      0.056       (  0.511)       0.028        0.028 
  56   4.67     0.23      0.056       (  0.509)       0.028        0.028 
  57   4.75     0.23      0.056       (  0.507)       0.028        0.028 
  58   4.83     0.27      0.064       (  0.504)       0.032        0.032 
  59   4.92     0.27      0.064       (  0.502)       0.032        0.032 
  60   5.00     0.27      0.064       (  0.500)       0.032        0.032 
  61   5.08     0.20      0.048       (  0.498)       0.024        0.024 
  62   5.17     0.20      0.048       (  0.496)       0.024        0.024 
  63   5.25     0.20      0.048       (  0.494)       0.024        0.024 
  64   5.33     0.23      0.056       (  0.491)       0.028        0.028 
  65   5.42     0.23      0.056       (  0.489)       0.028        0.028 
  66   5.50     0.23      0.056       (  0.487)       0.028        0.028 
  67   5.58     0.27      0.064       (  0.485)       0.032        0.032 
  68   5.67     0.27      0.064       (  0.483)       0.032        0.032 
  69   5.75     0.27      0.064       (  0.481)       0.032        0.032 
  70   5.83     0.27      0.064       (  0.479)       0.032        0.032 
  71   5.92     0.27      0.064       (  0.476)       0.032        0.032 
  72   6.00     0.27      0.064       (  0.474)       0.032        0.032 
  73   6.08     0.30      0.072       (  0.472)       0.036        0.036 
  74   6.17     0.30      0.072       (  0.470)       0.036        0.036 
  75   6.25     0.30      0.072       (  0.468)       0.036        0.036 
  76   6.33     0.30      0.072       (  0.466)       0.036        0.036 
  77   6.42     0.30      0.072       (  0.464)       0.036        0.036 
  78   6.50     0.30      0.072       (  0.462)       0.036        0.036 
  79   6.58     0.33      0.080       (  0.460)       0.040        0.040 
  80   6.67     0.33      0.080       (  0.458)       0.040        0.040 
  81   6.75     0.33      0.080       (  0.456)       0.040        0.040 
  82   6.83     0.33      0.080       (  0.453)       0.040        0.040 
  83   6.92     0.33      0.080       (  0.451)       0.040        0.040 
  84   7.00     0.33      0.080       (  0.449)       0.040        0.040 
  85   7.08     0.33      0.080       (  0.447)       0.040        0.040 
  86   7.17     0.33      0.080       (  0.445)       0.040        0.040 
  87   7.25     0.33      0.080       (  0.443)       0.040        0.040 
  88   7.33     0.37      0.088       (  0.441)       0.044        0.044 
  89   7.42     0.37      0.088       (  0.439)       0.044        0.044 
  90   7.50     0.37      0.088       (  0.437)       0.044        0.044 
  91   7.58     0.40      0.096       (  0.435)       0.048        0.048 
  92   7.67     0.40      0.096       (  0.433)       0.048        0.048 
  93   7.75     0.40      0.096       (  0.431)       0.048        0.048 
  94   7.83     0.43      0.104       (  0.429)       0.052        0.052 
  95   7.92     0.43      0.104       (  0.427)       0.052        0.052 
  96   8.00     0.43      0.104       (  0.425)       0.052        0.052 
  97   8.08     0.50      0.120       (  0.423)       0.060        0.060 
  98   8.17     0.50      0.120       (  0.421)       0.060        0.060 
  99   8.25     0.50      0.120       (  0.419)       0.060        0.060 
 100   8.33     0.50      0.120       (  0.417)       0.060        0.060 
 101   8.42     0.50      0.120       (  0.415)       0.060        0.060 
 102   8.50     0.50      0.120       (  0.413)       0.060        0.060 
 103   8.58     0.53      0.128       (  0.412)       0.064        0.064 
 104   8.67     0.53      0.128       (  0.410)       0.064        0.064 
 105   8.75     0.53      0.128       (  0.408)       0.064        0.064 
 106   8.83     0.57      0.136       (  0.406)       0.068        0.068 
 107   8.92     0.57      0.136       (  0.404)       0.068        0.068 
 108   9.00     0.57      0.136       (  0.402)       0.068        0.068 
 109   9.08     0.63      0.152       (  0.400)       0.076        0.076 
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 110   9.17     0.63      0.152       (  0.398)       0.076        0.076 
 111   9.25     0.63      0.152       (  0.396)       0.076        0.076 
 112   9.33     0.67      0.160       (  0.394)       0.080        0.080 
 113   9.42     0.67      0.160       (  0.392)       0.080        0.080 
 114   9.50     0.67      0.160       (  0.391)       0.080        0.080 
 115   9.58     0.70      0.168       (  0.389)       0.084        0.084 
 116   9.67     0.70      0.168       (  0.387)       0.084        0.084 
 117   9.75     0.70      0.168       (  0.385)       0.084        0.084 
 118   9.83     0.73      0.176       (  0.383)       0.088        0.088 
 119   9.92     0.73      0.176       (  0.381)       0.088        0.088 
 120  10.00     0.73      0.176       (  0.379)       0.088        0.088 
 121  10.08     0.50      0.120       (  0.378)       0.060        0.060 
 122  10.17     0.50      0.120       (  0.376)       0.060        0.060 
 123  10.25     0.50      0.120       (  0.374)       0.060        0.060 
 124  10.33     0.50      0.120       (  0.372)       0.060        0.060 
 125  10.42     0.50      0.120       (  0.370)       0.060        0.060 
 126  10.50     0.50      0.120       (  0.369)       0.060        0.060 
 127  10.58     0.67      0.160       (  0.367)       0.080        0.080 
 128  10.67     0.67      0.160       (  0.365)       0.080        0.080 
 129  10.75     0.67      0.160       (  0.363)       0.080        0.080 
 130  10.83     0.67      0.160       (  0.361)       0.080        0.080 
 131  10.92     0.67      0.160       (  0.360)       0.080        0.080 
 132  11.00     0.67      0.160       (  0.358)       0.080        0.080 
 133  11.08     0.63      0.152       (  0.356)       0.076        0.076 
 134  11.17     0.63      0.152       (  0.354)       0.076        0.076 
 135  11.25     0.63      0.152       (  0.353)       0.076        0.076 
 136  11.33     0.63      0.152       (  0.351)       0.076        0.076 
 137  11.42     0.63      0.152       (  0.349)       0.076        0.076 
 138  11.50     0.63      0.152       (  0.347)       0.076        0.076 
 139  11.58     0.57      0.136       (  0.346)       0.068        0.068 
 140  11.67     0.57      0.136       (  0.344)       0.068        0.068 
 141  11.75     0.57      0.136       (  0.342)       0.068        0.068 
 142  11.83     0.60      0.144       (  0.341)       0.072        0.072 
 143  11.92     0.60      0.144       (  0.339)       0.072        0.072 
 144  12.00     0.60      0.144       (  0.337)       0.072        0.072 
 145  12.08     0.83      0.200       (  0.335)       0.100        0.100 
 146  12.17     0.83      0.200       (  0.334)       0.100        0.100 
 147  12.25     0.83      0.200       (  0.332)       0.100        0.100 
 148  12.33     0.87      0.208       (  0.330)       0.104        0.104 
 149  12.42     0.87      0.208       (  0.329)       0.104        0.104 
 150  12.50     0.87      0.208       (  0.327)       0.104        0.104 
 151  12.58     0.93      0.224       (  0.325)       0.112        0.112 
 152  12.67     0.93      0.224       (  0.324)       0.112        0.112 
 153  12.75     0.93      0.224       (  0.322)       0.112        0.112 
 154  12.83     0.97      0.232       (  0.321)       0.116        0.116 
 155  12.92     0.97      0.232       (  0.319)       0.116        0.116 
 156  13.00     0.97      0.232       (  0.317)       0.116        0.116 
 157  13.08     1.13      0.272       (  0.316)       0.136        0.136 
 158  13.17     1.13      0.272       (  0.314)       0.136        0.136 
 159  13.25     1.13      0.272       (  0.313)       0.136        0.136 
 160  13.33     1.13      0.272       (  0.311)       0.136        0.136 
 161  13.42     1.13      0.272       (  0.309)       0.136        0.136 
 162  13.50     1.13      0.272       (  0.308)       0.136        0.136 
 163  13.58     0.77      0.184       (  0.306)       0.092        0.092 
 164  13.67     0.77      0.184       (  0.305)       0.092        0.092 
 165  13.75     0.77      0.184       (  0.303)       0.092        0.092 
 166  13.83     0.77      0.184       (  0.302)       0.092        0.092 
 167  13.92     0.77      0.184       (  0.300)       0.092        0.092 
 168  14.00     0.77      0.184       (  0.298)       0.092        0.092 
 169  14.08     0.90      0.216       (  0.297)       0.108        0.108 
 170  14.17     0.90      0.216       (  0.295)       0.108        0.108 
 171  14.25     0.90      0.216       (  0.294)       0.108        0.108 
 172  14.33     0.87      0.208       (  0.292)       0.104        0.104 
 173  14.42     0.87      0.208       (  0.291)       0.104        0.104 
 174  14.50     0.87      0.208       (  0.289)       0.104        0.104 
 175  14.58     0.87      0.208       (  0.288)       0.104        0.104 
 176  14.67     0.87      0.208       (  0.286)       0.104        0.104 
 177  14.75     0.87      0.208       (  0.285)       0.104        0.104 
 178  14.83     0.83      0.200       (  0.284)       0.100        0.100 
 179  14.92     0.83      0.200       (  0.282)       0.100        0.100 
 180  15.00     0.83      0.200       (  0.281)       0.100        0.100 
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 181  15.08     0.80      0.192       (  0.279)       0.096        0.096 
 182  15.17     0.80      0.192       (  0.278)       0.096        0.096 
 183  15.25     0.80      0.192       (  0.276)       0.096        0.096 
 184  15.33     0.77      0.184       (  0.275)       0.092        0.092 
 185  15.42     0.77      0.184       (  0.274)       0.092        0.092 
 186  15.50     0.77      0.184       (  0.272)       0.092        0.092 
 187  15.58     0.63      0.152       (  0.271)       0.076        0.076 
 188  15.67     0.63      0.152       (  0.269)       0.076        0.076 
 189  15.75     0.63      0.152       (  0.268)       0.076        0.076 
 190  15.83     0.63      0.152       (  0.267)       0.076        0.076 
 191  15.92     0.63      0.152       (  0.265)       0.076        0.076 
 192  16.00     0.63      0.152       (  0.264)       0.076        0.076 
 193  16.08     0.13      0.032       (  0.263)       0.016        0.016 
 194  16.17     0.13      0.032       (  0.261)       0.016        0.016 
 195  16.25     0.13      0.032       (  0.260)       0.016        0.016 
 196  16.33     0.13      0.032       (  0.259)       0.016        0.016 
 197  16.42     0.13      0.032       (  0.257)       0.016        0.016 
 198  16.50     0.13      0.032       (  0.256)       0.016        0.016 
 199  16.58     0.10      0.024       (  0.255)       0.012        0.012 
 200  16.67     0.10      0.024       (  0.253)       0.012        0.012 
 201  16.75     0.10      0.024       (  0.252)       0.012        0.012 
 202  16.83     0.10      0.024       (  0.251)       0.012        0.012 
 203  16.92     0.10      0.024       (  0.249)       0.012        0.012 
 204  17.00     0.10      0.024       (  0.248)       0.012        0.012 
 205  17.08     0.17      0.040       (  0.247)       0.020        0.020 
 206  17.17     0.17      0.040       (  0.246)       0.020        0.020 
 207  17.25     0.17      0.040       (  0.244)       0.020        0.020 
 208  17.33     0.17      0.040       (  0.243)       0.020        0.020 
 209  17.42     0.17      0.040       (  0.242)       0.020        0.020 
 210  17.50     0.17      0.040       (  0.241)       0.020        0.020 
 211  17.58     0.17      0.040       (  0.240)       0.020        0.020 
 212  17.67     0.17      0.040       (  0.238)       0.020        0.020 
 213  17.75     0.17      0.040       (  0.237)       0.020        0.020 
 214  17.83     0.13      0.032       (  0.236)       0.016        0.016 
 215  17.92     0.13      0.032       (  0.235)       0.016        0.016 
 216  18.00     0.13      0.032       (  0.234)       0.016        0.016 
 217  18.08     0.13      0.032       (  0.233)       0.016        0.016 
 218  18.17     0.13      0.032       (  0.231)       0.016        0.016 
 219  18.25     0.13      0.032       (  0.230)       0.016        0.016 
 220  18.33     0.13      0.032       (  0.229)       0.016        0.016 
 221  18.42     0.13      0.032       (  0.228)       0.016        0.016 
 222  18.50     0.13      0.032       (  0.227)       0.016        0.016 
 223  18.58     0.10      0.024       (  0.226)       0.012        0.012 
 224  18.67     0.10      0.024       (  0.225)       0.012        0.012 
 225  18.75     0.10      0.024       (  0.224)       0.012        0.012 
 226  18.83     0.07      0.016       (  0.223)       0.008        0.008 
 227  18.92     0.07      0.016       (  0.222)       0.008        0.008 
 228  19.00     0.07      0.016       (  0.221)       0.008        0.008 
 229  19.08     0.10      0.024       (  0.219)       0.012        0.012 
 230  19.17     0.10      0.024       (  0.218)       0.012        0.012 
 231  19.25     0.10      0.024       (  0.217)       0.012        0.012 
 232  19.33     0.13      0.032       (  0.216)       0.016        0.016 
 233  19.42     0.13      0.032       (  0.215)       0.016        0.016 
 234  19.50     0.13      0.032       (  0.214)       0.016        0.016 
 235  19.58     0.10      0.024       (  0.213)       0.012        0.012 
 236  19.67     0.10      0.024       (  0.212)       0.012        0.012 
 237  19.75     0.10      0.024       (  0.211)       0.012        0.012 
 238  19.83     0.07      0.016       (  0.211)       0.008        0.008 
 239  19.92     0.07      0.016       (  0.210)       0.008        0.008 
 240  20.00     0.07      0.016       (  0.209)       0.008        0.008 
 241  20.08     0.10      0.024       (  0.208)       0.012        0.012 
 242  20.17     0.10      0.024       (  0.207)       0.012        0.012 
 243  20.25     0.10      0.024       (  0.206)       0.012        0.012 
 244  20.33     0.10      0.024       (  0.205)       0.012        0.012 
 245  20.42     0.10      0.024       (  0.204)       0.012        0.012 
 246  20.50     0.10      0.024       (  0.203)       0.012        0.012 
 247  20.58     0.10      0.024       (  0.202)       0.012        0.012 
 248  20.67     0.10      0.024       (  0.202)       0.012        0.012 
 249  20.75     0.10      0.024       (  0.201)       0.012        0.012 
 250  20.83     0.07      0.016       (  0.200)       0.008        0.008 
 251  20.92     0.07      0.016       (  0.199)       0.008        0.008 
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 252  21.00     0.07      0.016       (  0.198)       0.008        0.008 
 253  21.08     0.10      0.024       (  0.198)       0.012        0.012 
 254  21.17     0.10      0.024       (  0.197)       0.012        0.012 
 255  21.25     0.10      0.024       (  0.196)       0.012        0.012 
 256  21.33     0.07      0.016       (  0.195)       0.008        0.008 
 257  21.42     0.07      0.016       (  0.195)       0.008        0.008 
 258  21.50     0.07      0.016       (  0.194)       0.008        0.008 
 259  21.58     0.10      0.024       (  0.193)       0.012        0.012 
 260  21.67     0.10      0.024       (  0.192)       0.012        0.012 
 261  21.75     0.10      0.024       (  0.192)       0.012        0.012 
 262  21.83     0.07      0.016       (  0.191)       0.008        0.008 
 263  21.92     0.07      0.016       (  0.190)       0.008        0.008 
 264  22.00     0.07      0.016       (  0.190)       0.008        0.008 
 265  22.08     0.10      0.024       (  0.189)       0.012        0.012 
 266  22.17     0.10      0.024       (  0.188)       0.012        0.012 
 267  22.25     0.10      0.024       (  0.188)       0.012        0.012 
 268  22.33     0.07      0.016       (  0.187)       0.008        0.008 
 269  22.42     0.07      0.016       (  0.187)       0.008        0.008 
 270  22.50     0.07      0.016       (  0.186)       0.008        0.008 
 271  22.58     0.07      0.016       (  0.186)       0.008        0.008 
 272  22.67     0.07      0.016       (  0.185)       0.008        0.008 
 273  22.75     0.07      0.016       (  0.185)       0.008        0.008 
 274  22.83     0.07      0.016       (  0.184)       0.008        0.008 
 275  22.92     0.07      0.016       (  0.184)       0.008        0.008 
 276  23.00     0.07      0.016       (  0.183)       0.008        0.008 
 277  23.08     0.07      0.016       (  0.183)       0.008        0.008 
 278  23.17     0.07      0.016       (  0.182)       0.008        0.008 
 279  23.25     0.07      0.016       (  0.182)       0.008        0.008 
 280  23.33     0.07      0.016       (  0.182)       0.008        0.008 
 281  23.42     0.07      0.016       (  0.181)       0.008        0.008 
 282  23.50     0.07      0.016       (  0.181)       0.008        0.008 
 283  23.58     0.07      0.016       (  0.181)       0.008        0.008 
 284  23.67     0.07      0.016       (  0.180)       0.008        0.008 
 285  23.75     0.07      0.016       (  0.180)       0.008        0.008 
 286  23.83     0.07      0.016       (  0.180)       0.008        0.008 
 287  23.92     0.07      0.016       (  0.180)       0.008        0.008 
 288  24.00     0.07      0.016       (  0.180)       0.008        0.008 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    12.0 
 Flood volume = Effective rainfall      1.00(In) 
  times area      25.1(Ac.)/[(In)/(Ft.)] =       2.1(Ac.Ft) 
 Total soil loss =      1.00(In) 
 Total soil loss =     2.096(Ac.Ft) 
 Total rainfall =      2.00(In) 
 Flood volume =       91290.0 Cubic Feet 
 Total soil loss =       91290.0 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      3.449(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0007      0.10  Q         |         |         |         |  
    0+10       0.0019      0.18  Q         |         |         |         |  
    0+15       0.0033      0.20  Q         |         |         |         |  
    0+20       0.0050      0.25  VQ        |         |         |         |  
    0+25       0.0070      0.29  VQ        |         |         |         |  
    0+30       0.0091      0.30  VQ        |         |         |         |  
    0+35       0.0112      0.30  VQ        |         |         |         |  
    0+40       0.0133      0.30  VQ        |         |         |         |  
    0+45       0.0154      0.30  VQ        |         |         |         |  
    0+50       0.0178      0.35  VQ        |         |         |         |  
    0+55       0.0206      0.40  VQ        |         |         |         |  
    1+ 0       0.0233      0.40  VQ        |         |         |         |  
    1+ 5       0.0258      0.36  VQ        |         |         |         |  
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    1+10       0.0280      0.31  VQ        |         |         |         |  
    1+15       0.0301      0.31  VQ        |         |         |         |  
    1+20       0.0322      0.30  VQ        |         |         |         |  
    1+25       0.0343      0.30  VQ        |         |         |         |  
    1+30       0.0364      0.30  VQ        |         |         |         |  
    1+35       0.0385      0.30  VQ        |         |         |         |  
    1+40       0.0406      0.30  VQ        |         |         |         |  
    1+45       0.0427      0.30  VQ        |         |         |         |  
    1+50       0.0451      0.35  VQ        |         |         |         |  
    1+55       0.0478      0.40  VQ        |         |         |         |  
    2+ 0       0.0506      0.40  VQ        |         |         |         |  
    2+ 5       0.0534      0.41  |Q        |         |         |         |  
    2+10       0.0562      0.41  |Q        |         |         |         |  
    2+15       0.0590      0.41  |Q        |         |         |         |  
    2+20       0.0618      0.41  |Q        |         |         |         |  
    2+25       0.0646      0.41  |Q        |         |         |         |  
    2+30       0.0674      0.41  |Q        |         |         |         |  
    2+35       0.0705      0.45  |Q        |         |         |         |  
    2+40       0.0739      0.50  |Q        |         |         |         |  
    2+45       0.0774      0.50  |VQ       |         |         |         |  
    2+50       0.0809      0.51  |VQ       |         |         |         |  
    2+55       0.0844      0.51  |VQ       |         |         |         |  
    3+ 0       0.0879      0.51  |VQ       |         |         |         |  
    3+ 5       0.0914      0.51  |VQ       |         |         |         |  
    3+10       0.0948      0.51  |VQ       |         |         |         |  
    3+15       0.0983      0.51  |VQ       |         |         |         |  
    3+20       0.1018      0.51  |VQ       |         |         |         |  
    3+25       0.1053      0.51  | Q       |         |         |         |  
    3+30       0.1088      0.51  | Q       |         |         |         |  
    3+35       0.1123      0.51  | Q       |         |         |         |  
    3+40       0.1158      0.51  | Q       |         |         |         |  
    3+45       0.1193      0.51  | Q       |         |         |         |  
    3+50       0.1231      0.56  | Q       |         |         |         |  
    3+55       0.1272      0.60  | Q       |         |         |         |  
    4+ 0       0.1314      0.61  | Q       |         |         |         |  
    4+ 5       0.1356      0.61  | Q       |         |         |         |  
    4+10       0.1398      0.61  | Q       |         |         |         |  
    4+15       0.1440      0.61  | Q       |         |         |         |  
    4+20       0.1485      0.66  | Q       |         |         |         |  
    4+25       0.1533      0.70  | Q       |         |         |         |  
    4+30       0.1582      0.71  | QV      |         |         |         |  
    4+35       0.1631      0.71  | QV      |         |         |         |  
    4+40       0.1680      0.71  | QV      |         |         |         |  
    4+45       0.1729      0.71  | QV      |         |         |         |  
    4+50       0.1781      0.76  |  Q      |         |         |         |  
    4+55       0.1836      0.80  |  Q      |         |         |         |  
    5+ 0       0.1892      0.81  |  Q      |         |         |         |  
    5+ 5       0.1941      0.71  | QV      |         |         |         |  
    5+10       0.1984      0.63  | QV      |         |         |         |  
    5+15       0.2027      0.61  | QV      |         |         |         |  
    5+20       0.2072      0.66  | QV      |         |         |         |  
    5+25       0.2120      0.70  | Q V     |         |         |         |  
    5+30       0.2169      0.71  | Q V     |         |         |         |  
    5+35       0.2221      0.76  |  QV     |         |         |         |  
    5+40       0.2276      0.80  |  QV     |         |         |         |  
    5+45       0.2332      0.81  |  QV     |         |         |         |  
    5+50       0.2388      0.81  |  QV     |         |         |         |  
    5+55       0.2444      0.81  |  QV     |         |         |         |  
    6+ 0       0.2500      0.81  |  QV     |         |         |         |  
    6+ 5       0.2559      0.86  |  QV     |         |         |         |  
    6+10       0.2621      0.90  |  Q V    |         |         |         |  
    6+15       0.2684      0.91  |  Q V    |         |         |         |  
    6+20       0.2747      0.91  |  Q V    |         |         |         |  
    6+25       0.2810      0.91  |  Q V    |         |         |         |  
    6+30       0.2872      0.91  |  Q V    |         |         |         |  
    6+35       0.2939      0.96  |  Q V    |         |         |         |  
    6+40       0.3008      1.00  |   QV    |         |         |         |  
    6+45       0.3077      1.01  |   QV    |         |         |         |  
    6+50       0.3147      1.01  |   Q V   |         |         |         |  
    6+55       0.3217      1.01  |   Q V   |         |         |         |  
    7+ 0       0.3287      1.01  |   Q V   |         |         |         |  
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    7+ 5       0.3357      1.01  |   Q V   |         |         |         |  
    7+10       0.3427      1.01  |   Q V   |         |         |         |  
    7+15       0.3497      1.01  |   Q V   |         |         |         |  
    7+20       0.3570      1.06  |   Q V   |         |         |         |  
    7+25       0.3646      1.11  |   Q V   |         |         |         |  
    7+30       0.3723      1.11  |   Q  V  |         |         |         |  
    7+35       0.3803      1.16  |   Q  V  |         |         |         |  
    7+40       0.3886      1.21  |   Q  V  |         |         |         |  
    7+45       0.3970      1.21  |   Q  V  |         |         |         |  
    7+50       0.4057      1.27  |    Q V  |         |         |         |  
    7+55       0.4147      1.31  |    Q V  |         |         |         |  
    8+ 0       0.4238      1.32  |    Q  V |         |         |         |  
    8+ 5       0.4335      1.42  |    Q  V |         |         |         |  
    8+10       0.4438      1.50  |     Q V |         |         |         |  
    8+15       0.4543      1.52  |     Q V |         |         |         |  
    8+20       0.4648      1.52  |     Q V |         |         |         |  
    8+25       0.4752      1.52  |     Q  V|         |         |         |  
    8+30       0.4857      1.52  |     Q  V|         |         |         |  
    8+35       0.4965      1.57  |     Q  V|         |         |         |  
    8+40       0.5076      1.61  |     Q  V|         |         |         |  
    8+45       0.5188      1.62  |     Q  V|         |         |         |  
    8+50       0.5303      1.67  |     Q   V         |         |         |  
    8+55       0.5421      1.71  |     Q   V         |         |         |  
    9+ 0       0.5540      1.72  |     Q   V         |         |         |  
    9+ 5       0.5665      1.82  |      Q  V         |         |         |  
    9+10       0.5797      1.91  |      Q  |V        |         |         |  
    9+15       0.5929      1.92  |      Q  |V        |         |         |  
    9+20       0.6065      1.98  |      Q  |V        |         |         |  
    9+25       0.6204      2.02  |       Q |V        |         |         |  
    9+30       0.6344      2.03  |       Q | V       |         |         |  
    9+35       0.6487      2.08  |       Q | V       |         |         |  
    9+40       0.6633      2.12  |       Q | V       |         |         |  
    9+45       0.6779      2.13  |       Q | V       |         |         |  
    9+50       0.6929      2.18  |       Q |  V      |         |         |  
    9+55       0.7082      2.22  |       Q |  V      |         |         |  
   10+ 0       0.7236      2.23  |       Q |  V      |         |         |  
   10+ 5       0.7366      1.89  |      Q  |   V     |         |         |  
   10+10       0.7476      1.60  |     Q   |   V     |         |         |  
   10+15       0.7582      1.54  |     Q   |   V     |         |         |  
   10+20       0.7686      1.52  |     Q   |   V     |         |         |  
   10+25       0.7791      1.52  |     Q   |   V     |         |         |  
   10+30       0.7896      1.52  |     Q   |    V    |         |         |  
   10+35       0.8018      1.77  |      Q  |    V    |         |         |  
   10+40       0.8154      1.98  |      Q  |    V    |         |         |  
   10+45       0.8293      2.01  |       Q |    V    |         |         |  
   10+50       0.8432      2.03  |       Q |     V   |         |         |  
   10+55       0.8572      2.03  |       Q |     V   |         |         |  
   11+ 0       0.8712      2.03  |       Q |     V   |         |         |  
   11+ 5       0.8848      1.98  |      Q  |     V   |         |         |  
   11+10       0.8981      1.94  |      Q  |      V  |         |         |  
   11+15       0.9114      1.93  |      Q  |      V  |         |         |  
   11+20       0.9247      1.93  |      Q  |      V  |         |         |  
   11+25       0.9380      1.93  |      Q  |      V  |         |         |  
   11+30       0.9513      1.93  |      Q  |       V |         |         |  
   11+35       0.9639      1.83  |      Q  |       V |         |         |  
   11+40       0.9759      1.75  |     Q   |       V |         |         |  
   11+45       0.9878      1.73  |     Q   |       V |         |         |  
   11+50       1.0000      1.77  |      Q  |        V|         |         |  
   11+55       1.0125      1.82  |      Q  |        V|         |         |  
   12+ 0       1.0251      1.82  |      Q  |        V|         |         |  
   12+ 5       1.0400      2.17  |       Q |        V|         |         |  
   12+10       1.0570      2.46  |        Q|         V         |         |  
   12+15       1.0743      2.52  |         Q         V         |         |  
   12+20       1.0921      2.58  |         Q         V         |         |  
   12+25       1.1102      2.63  |         Q         |V        |         |  
   12+30       1.1283      2.63  |         Q         |V        |         |  
   12+35       1.1472      2.74  |         Q         |V        |         |  
   12+40       1.1666      2.82  |         |Q        | V       |         |  
   12+45       1.1861      2.83  |         |Q        | V       |         |  
   12+50       1.2060      2.89  |         |Q        |  V      |         |  
   12+55       1.2262      2.93  |         |Q        |  V      |         |  
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   13+ 0       1.2464      2.94  |         |Q        |  V      |         |  
   13+ 5       1.2684      3.19  |         | Q       |   V     |         |  
   13+10       1.2918      3.40  |         |  Q      |   V     |         |  
   13+15       1.3154      3.43  |         |  Q      |    V    |         |  
   13+20       1.3392      3.45  |         |  Q      |    V    |         |  
   13+25       1.3629      3.45  |         |  Q      |     V   |         |  
   13+30       1.3867      3.45  |         |  Q      |     V   |         |  
   13+35       1.4067      2.91  |         |Q        |     V   |         |  
   13+40       1.4236      2.45  |        Q|         |      V  |         |  
   13+45       1.4399      2.36  |        Q|         |      V  |         |  
   13+50       1.4559      2.33  |        Q|         |      V  |         |  
   13+55       1.4720      2.33  |        Q|         |       V |         |  
   14+ 0       1.4881      2.33  |        Q|         |       V |         |  
   14+ 5       1.5055      2.53  |         Q         |       V |         |  
   14+10       1.5240      2.70  |         Q         |        V|         |  
   14+15       1.5428      2.73  |         Q         |        V|         |  
   14+20       1.5614      2.69  |         Q         |        V|         |  
   14+25       1.5796      2.65  |         Q         |         V         |  
   14+30       1.5978      2.64  |         Q         |         V         |  
   14+35       1.6159      2.64  |         Q         |         V         |  
   14+40       1.6341      2.64  |         Q         |         |V        |  
   14+45       1.6523      2.64  |         Q         |         |V        |  
   14+50       1.6701      2.59  |         Q         |         |V        |  
   14+55       1.6876      2.55  |         Q         |         | V       |  
   15+ 0       1.7051      2.54  |         Q         |         | V       |  
   15+ 5       1.7222      2.49  |        Q|         |         | V       |  
   15+10       1.7391      2.44  |        Q|         |         |  V      |  
   15+15       1.7559      2.44  |        Q|         |         |  V      |  
   15+20       1.7723      2.39  |        Q|         |         |  V      |  
   15+25       1.7884      2.34  |        Q|         |         |   V     |  
   15+30       1.8045      2.34  |        Q|         |         |   V     |  
   15+35       1.8192      2.14  |       Q |         |         |   V     |  
   15+40       1.8328      1.97  |      Q  |         |         |   V     |  
   15+45       1.8461      1.94  |      Q  |         |         |    V    |  
   15+50       1.8594      1.93  |      Q  |         |         |    V    |  
   15+55       1.8727      1.93  |      Q  |         |         |    V    |  
   16+ 0       1.8860      1.93  |      Q  |         |         |    V    |  
   16+ 5       1.8942      1.19  |   Q     |         |         |     V   |  
   16+10       1.8980      0.56  | Q       |         |         |     V   |  
   16+15       1.9011      0.45  |Q        |         |         |     V   |  
   16+20       1.9039      0.41  |Q        |         |         |     V   |  
   16+25       1.9067      0.41  |Q        |         |         |     V   |  
   16+30       1.9095      0.41  |Q        |         |         |     V   |  
   16+35       1.9120      0.36  |Q        |         |         |     V   |  
   16+40       1.9141      0.31  |Q        |         |         |     V   |  
   16+45       1.9162      0.31  |Q        |         |         |     V   |  
   16+50       1.9183      0.30  |Q        |         |         |     V   |  
   16+55       1.9204      0.30  |Q        |         |         |     V   |  
   17+ 0       1.9225      0.30  |Q        |         |         |     V   |  
   17+ 5       1.9253      0.40  |Q        |         |         |     V   |  
   17+10       1.9286      0.49  |Q        |         |         |     V   |  
   17+15       1.9321      0.50  | Q       |         |         |     V   |  
   17+20       1.9356      0.51  | Q       |         |         |     V   |  
   17+25       1.9391      0.51  | Q       |         |         |      V  |  
   17+30       1.9426      0.51  | Q       |         |         |      V  |  
   17+35       1.9461      0.51  | Q       |         |         |      V  |  
   17+40       1.9496      0.51  | Q       |         |         |      V  |  
   17+45       1.9531      0.51  | Q       |         |         |      V  |  
   17+50       1.9562      0.46  |Q        |         |         |      V  |  
   17+55       1.9591      0.42  |Q        |         |         |      V  |  
   18+ 0       1.9619      0.41  |Q        |         |         |      V  |  
   18+ 5       1.9647      0.41  |Q        |         |         |      V  |  
   18+10       1.9675      0.41  |Q        |         |         |      V  |  
   18+15       1.9703      0.41  |Q        |         |         |      V  |  
   18+20       1.9731      0.41  |Q        |         |         |      V  |  
   18+25       1.9759      0.41  |Q        |         |         |      V  |  
   18+30       1.9787      0.41  |Q        |         |         |      V  |  
   18+35       1.9811      0.36  |Q        |         |         |      V  |  
   18+40       1.9833      0.31  |Q        |         |         |      V  |  
   18+45       1.9854      0.31  |Q        |         |         |      V  |  
   18+50       1.9872      0.26  |Q        |         |         |      V  |  
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   18+55       1.9886      0.21  Q         |         |         |      V  |  
   19+ 0       1.9900      0.21  Q         |         |         |      V  |  
   19+ 5       1.9918      0.25  |Q        |         |         |       V |  
   19+10       1.9938      0.29  |Q        |         |         |       V |  
   19+15       1.9959      0.30  |Q        |         |         |       V |  
   19+20       1.9983      0.35  |Q        |         |         |       V |  
   19+25       2.0010      0.40  |Q        |         |         |       V |  
   19+30       2.0038      0.40  |Q        |         |         |       V |  
   19+35       2.0063      0.36  |Q        |         |         |       V |  
   19+40       2.0084      0.31  |Q        |         |         |       V |  
   19+45       2.0105      0.31  |Q        |         |         |       V |  
   19+50       2.0123      0.26  |Q        |         |         |       V |  
   19+55       2.0138      0.21  Q         |         |         |       V |  
   20+ 0       2.0152      0.21  Q         |         |         |       V |  
   20+ 5       2.0169      0.25  |Q        |         |         |       V |  
   20+10       2.0189      0.29  |Q        |         |         |       V |  
   20+15       2.0210      0.30  |Q        |         |         |       V |  
   20+20       2.0231      0.30  |Q        |         |         |       V |  
   20+25       2.0252      0.30  |Q        |         |         |       V |  
   20+30       2.0273      0.30  |Q        |         |         |       V |  
   20+35       2.0294      0.30  |Q        |         |         |       V |  
   20+40       2.0315      0.30  |Q        |         |         |       V |  
   20+45       2.0336      0.30  |Q        |         |         |       V |  
   20+50       2.0354      0.26  |Q        |         |         |       V |  
   20+55       2.0368      0.21  Q         |         |         |       V |  
   21+ 0       2.0382      0.21  Q         |         |         |       V |  
   21+ 5       2.0400      0.25  |Q        |         |         |       V |  
   21+10       2.0420      0.29  |Q        |         |         |       V |  
   21+15       2.0441      0.30  |Q        |         |         |        V|  
   21+20       2.0458      0.26  |Q        |         |         |        V|  
   21+25       2.0473      0.21  Q         |         |         |        V|  
   21+30       2.0487      0.21  Q         |         |         |        V|  
   21+35       2.0505      0.25  |Q        |         |         |        V|  
   21+40       2.0525      0.29  |Q        |         |         |        V|  
   21+45       2.0546      0.30  |Q        |         |         |        V|  
   21+50       2.0563      0.26  |Q        |         |         |        V|  
   21+55       2.0578      0.21  Q         |         |         |        V|  
   22+ 0       2.0592      0.21  Q         |         |         |        V|  
   22+ 5       2.0609      0.25  |Q        |         |         |        V|  
   22+10       2.0630      0.29  |Q        |         |         |        V|  
   22+15       2.0650      0.30  |Q        |         |         |        V|  
   22+20       2.0668      0.26  |Q        |         |         |        V|  
   22+25       2.0683      0.21  Q         |         |         |        V|  
   22+30       2.0697      0.21  Q         |         |         |        V|  
   22+35       2.0711      0.20  Q         |         |         |        V|  
   22+40       2.0725      0.20  Q         |         |         |        V|  
   22+45       2.0739      0.20  Q         |         |         |        V|  
   22+50       2.0753      0.20  Q         |         |         |        V|  
   22+55       2.0767      0.20  Q         |         |         |        V|  
   23+ 0       2.0781      0.20  Q         |         |         |        V|  
   23+ 5       2.0795      0.20  Q         |         |         |        V|  
   23+10       2.0809      0.20  Q         |         |         |        V|  
   23+15       2.0823      0.20  Q         |         |         |        V|  
   23+20       2.0836      0.20  Q         |         |         |        V|  
   23+25       2.0850      0.20  Q         |         |         |        V|  
   23+30       2.0864      0.20  Q         |         |         |        V|  
   23+35       2.0878      0.20  Q         |         |         |        V|  
   23+40       2.0892      0.20  Q         |         |         |        V|  
   23+45       2.0906      0.20  Q         |         |         |        V|  
   23+50       2.0920      0.20  Q         |         |         |        V|  
   23+55       2.0934      0.20  Q         |         |         |        V|  
   24+ 0       2.0948      0.20  Q         |         |         |        V|  
   24+ 5       2.0955      0.10  Q         |         |         |        V|  
   24+10       2.0957      0.02  Q         |         |         |        V|  
   24+15       2.0957      0.01  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARA2EXONSITE242.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD PRE-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 2-YEAR, 24-HOUR STORM DURATION 
 ONSITE AREA "A2" 
 FILENAME: ARA2EXONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      29.70(Ac.)  =      0.046 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      29.70(Ac.)  =      0.046 Sq. Mi. 
 Length along longest watercourse =    2054.72(Ft.) 
 Length along longest watercourse measured to centroid =    1192.18(Ft.) 
 Length along longest watercourse =      0.389 Mi. 
 Length along longest watercourse measured to centroid =      0.226 Mi. 
 Difference in elevation =      65.10(Ft.) 
 Slope along watercourse =    167.2870 Ft./Mi. 
 Average Manning's 'N' = 0.030 
 Lag time =    0.108 Hr. 
 Lag time =     6.48 Min. 
 25% of lag time =     1.62 Min. 
 40% of lag time =     2.59 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        29.70         2.00         59.40 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        29.70         5.00        148.50 
 
 STORM EVENT (YEAR) =    2.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    2.000(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    2.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     29.700           74.76         0.000 
  Total Area Entered =     29.70(Ac.) 

 

2 
 

 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 74.8  56.7      0.504     0.000        0.504       1.000      0.504 
                                                          Sum (F) =   0.504 
 Area averaged mean soil loss (F) (In/Hr) =  0.504 
 Minimum soil loss rate ((In/Hr)) =  0.252 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.900 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         77.142         12.512              3.745 
     2   0.167        154.284         43.368             12.981 
     3   0.250        231.426         20.790              6.223 
     4   0.333        308.567          8.441              2.527 
     5   0.417        385.709          5.086              1.522 
     6   0.500        462.851          3.263              0.977 
     7   0.583        539.993          2.301              0.689 
     8   0.667        617.135          1.644              0.492 
     9   0.750        694.277          1.125              0.337 
    10   0.833        771.418          0.799              0.239 
    11   0.917        848.560          0.672              0.201 
                               Sum = 100.000   Sum=      29.932 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.016       (  0.893)       0.014        0.002 
   2   0.17     0.07      0.016       (  0.889)       0.014        0.002 
   3   0.25     0.07      0.016       (  0.886)       0.014        0.002 
   4   0.33     0.10      0.024       (  0.882)       0.022        0.002 
   5   0.42     0.10      0.024       (  0.879)       0.022        0.002 
   6   0.50     0.10      0.024       (  0.875)       0.022        0.002 
   7   0.58     0.10      0.024       (  0.872)       0.022        0.002 
   8   0.67     0.10      0.024       (  0.869)       0.022        0.002 
   9   0.75     0.10      0.024       (  0.865)       0.022        0.002 
  10   0.83     0.13      0.032       (  0.862)       0.029        0.003 
  11   0.92     0.13      0.032       (  0.858)       0.029        0.003 
  12   1.00     0.13      0.032       (  0.855)       0.029        0.003 
  13   1.08     0.10      0.024       (  0.852)       0.022        0.002 
  14   1.17     0.10      0.024       (  0.848)       0.022        0.002 
  15   1.25     0.10      0.024       (  0.845)       0.022        0.002 
  16   1.33     0.10      0.024       (  0.842)       0.022        0.002 
  17   1.42     0.10      0.024       (  0.838)       0.022        0.002 
  18   1.50     0.10      0.024       (  0.835)       0.022        0.002 
  19   1.58     0.10      0.024       (  0.832)       0.022        0.002 
  20   1.67     0.10      0.024       (  0.828)       0.022        0.002 
  21   1.75     0.10      0.024       (  0.825)       0.022        0.002 
  22   1.83     0.13      0.032       (  0.822)       0.029        0.003 
  23   1.92     0.13      0.032       (  0.818)       0.029        0.003 
  24   2.00     0.13      0.032       (  0.815)       0.029        0.003 
  25   2.08     0.13      0.032       (  0.812)       0.029        0.003 
  26   2.17     0.13      0.032       (  0.808)       0.029        0.003 
  27   2.25     0.13      0.032       (  0.805)       0.029        0.003 
  28   2.33     0.13      0.032       (  0.802)       0.029        0.003 
  29   2.42     0.13      0.032       (  0.799)       0.029        0.003 
  30   2.50     0.13      0.032       (  0.795)       0.029        0.003 
  31   2.58     0.17      0.040       (  0.792)       0.036        0.004 
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  32   2.67     0.17      0.040       (  0.789)       0.036        0.004 
  33   2.75     0.17      0.040       (  0.786)       0.036        0.004 
  34   2.83     0.17      0.040       (  0.782)       0.036        0.004 
  35   2.92     0.17      0.040       (  0.779)       0.036        0.004 
  36   3.00     0.17      0.040       (  0.776)       0.036        0.004 
  37   3.08     0.17      0.040       (  0.773)       0.036        0.004 
  38   3.17     0.17      0.040       (  0.769)       0.036        0.004 
  39   3.25     0.17      0.040       (  0.766)       0.036        0.004 
  40   3.33     0.17      0.040       (  0.763)       0.036        0.004 
  41   3.42     0.17      0.040       (  0.760)       0.036        0.004 
  42   3.50     0.17      0.040       (  0.757)       0.036        0.004 
  43   3.58     0.17      0.040       (  0.753)       0.036        0.004 
  44   3.67     0.17      0.040       (  0.750)       0.036        0.004 
  45   3.75     0.17      0.040       (  0.747)       0.036        0.004 
  46   3.83     0.20      0.048       (  0.744)       0.043        0.005 
  47   3.92     0.20      0.048       (  0.741)       0.043        0.005 
  48   4.00     0.20      0.048       (  0.738)       0.043        0.005 
  49   4.08     0.20      0.048       (  0.735)       0.043        0.005 
  50   4.17     0.20      0.048       (  0.731)       0.043        0.005 
  51   4.25     0.20      0.048       (  0.728)       0.043        0.005 
  52   4.33     0.23      0.056       (  0.725)       0.050        0.006 
  53   4.42     0.23      0.056       (  0.722)       0.050        0.006 
  54   4.50     0.23      0.056       (  0.719)       0.050        0.006 
  55   4.58     0.23      0.056       (  0.716)       0.050        0.006 
  56   4.67     0.23      0.056       (  0.713)       0.050        0.006 
  57   4.75     0.23      0.056       (  0.710)       0.050        0.006 
  58   4.83     0.27      0.064       (  0.707)       0.058        0.006 
  59   4.92     0.27      0.064       (  0.704)       0.058        0.006 
  60   5.00     0.27      0.064       (  0.701)       0.058        0.006 
  61   5.08     0.20      0.048       (  0.698)       0.043        0.005 
  62   5.17     0.20      0.048       (  0.695)       0.043        0.005 
  63   5.25     0.20      0.048       (  0.692)       0.043        0.005 
  64   5.33     0.23      0.056       (  0.689)       0.050        0.006 
  65   5.42     0.23      0.056       (  0.686)       0.050        0.006 
  66   5.50     0.23      0.056       (  0.683)       0.050        0.006 
  67   5.58     0.27      0.064       (  0.680)       0.058        0.006 
  68   5.67     0.27      0.064       (  0.677)       0.058        0.006 
  69   5.75     0.27      0.064       (  0.674)       0.058        0.006 
  70   5.83     0.27      0.064       (  0.671)       0.058        0.006 
  71   5.92     0.27      0.064       (  0.668)       0.058        0.006 
  72   6.00     0.27      0.064       (  0.665)       0.058        0.006 
  73   6.08     0.30      0.072       (  0.662)       0.065        0.007 
  74   6.17     0.30      0.072       (  0.659)       0.065        0.007 
  75   6.25     0.30      0.072       (  0.656)       0.065        0.007 
  76   6.33     0.30      0.072       (  0.653)       0.065        0.007 
  77   6.42     0.30      0.072       (  0.650)       0.065        0.007 
  78   6.50     0.30      0.072       (  0.647)       0.065        0.007 
  79   6.58     0.33      0.080       (  0.644)       0.072        0.008 
  80   6.67     0.33      0.080       (  0.641)       0.072        0.008 
  81   6.75     0.33      0.080       (  0.638)       0.072        0.008 
  82   6.83     0.33      0.080       (  0.635)       0.072        0.008 
  83   6.92     0.33      0.080       (  0.633)       0.072        0.008 
  84   7.00     0.33      0.080       (  0.630)       0.072        0.008 
  85   7.08     0.33      0.080       (  0.627)       0.072        0.008 
  86   7.17     0.33      0.080       (  0.624)       0.072        0.008 
  87   7.25     0.33      0.080       (  0.621)       0.072        0.008 
  88   7.33     0.37      0.088       (  0.618)       0.079        0.009 
  89   7.42     0.37      0.088       (  0.616)       0.079        0.009 
  90   7.50     0.37      0.088       (  0.613)       0.079        0.009 
  91   7.58     0.40      0.096       (  0.610)       0.086        0.010 
  92   7.67     0.40      0.096       (  0.607)       0.086        0.010 
  93   7.75     0.40      0.096       (  0.604)       0.086        0.010 
  94   7.83     0.43      0.104       (  0.601)       0.094        0.010 
  95   7.92     0.43      0.104       (  0.599)       0.094        0.010 
  96   8.00     0.43      0.104       (  0.596)       0.094        0.010 
  97   8.08     0.50      0.120       (  0.593)       0.108        0.012 
  98   8.17     0.50      0.120       (  0.590)       0.108        0.012 
  99   8.25     0.50      0.120       (  0.588)       0.108        0.012 
 100   8.33     0.50      0.120       (  0.585)       0.108        0.012 
 101   8.42     0.50      0.120       (  0.582)       0.108        0.012 
 102   8.50     0.50      0.120       (  0.579)       0.108        0.012 
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 103   8.58     0.53      0.128       (  0.577)       0.115        0.013 
 104   8.67     0.53      0.128       (  0.574)       0.115        0.013 
 105   8.75     0.53      0.128       (  0.571)       0.115        0.013 
 106   8.83     0.57      0.136       (  0.569)       0.122        0.014 
 107   8.92     0.57      0.136       (  0.566)       0.122        0.014 
 108   9.00     0.57      0.136       (  0.563)       0.122        0.014 
 109   9.08     0.63      0.152       (  0.561)       0.137        0.015 
 110   9.17     0.63      0.152       (  0.558)       0.137        0.015 
 111   9.25     0.63      0.152       (  0.555)       0.137        0.015 
 112   9.33     0.67      0.160       (  0.553)       0.144        0.016 
 113   9.42     0.67      0.160       (  0.550)       0.144        0.016 
 114   9.50     0.67      0.160       (  0.547)       0.144        0.016 
 115   9.58     0.70      0.168       (  0.545)       0.151        0.017 
 116   9.67     0.70      0.168       (  0.542)       0.151        0.017 
 117   9.75     0.70      0.168       (  0.539)       0.151        0.017 
 118   9.83     0.73      0.176       (  0.537)       0.158        0.018 
 119   9.92     0.73      0.176       (  0.534)       0.158        0.018 
 120  10.00     0.73      0.176       (  0.532)       0.158        0.018 
 121  10.08     0.50      0.120       (  0.529)       0.108        0.012 
 122  10.17     0.50      0.120       (  0.527)       0.108        0.012 
 123  10.25     0.50      0.120       (  0.524)       0.108        0.012 
 124  10.33     0.50      0.120       (  0.522)       0.108        0.012 
 125  10.42     0.50      0.120       (  0.519)       0.108        0.012 
 126  10.50     0.50      0.120       (  0.516)       0.108        0.012 
 127  10.58     0.67      0.160       (  0.514)       0.144        0.016 
 128  10.67     0.67      0.160       (  0.511)       0.144        0.016 
 129  10.75     0.67      0.160       (  0.509)       0.144        0.016 
 130  10.83     0.67      0.160       (  0.506)       0.144        0.016 
 131  10.92     0.67      0.160       (  0.504)       0.144        0.016 
 132  11.00     0.67      0.160       (  0.501)       0.144        0.016 
 133  11.08     0.63      0.152       (  0.499)       0.137        0.015 
 134  11.17     0.63      0.152       (  0.497)       0.137        0.015 
 135  11.25     0.63      0.152       (  0.494)       0.137        0.015 
 136  11.33     0.63      0.152       (  0.492)       0.137        0.015 
 137  11.42     0.63      0.152       (  0.489)       0.137        0.015 
 138  11.50     0.63      0.152       (  0.487)       0.137        0.015 
 139  11.58     0.57      0.136       (  0.484)       0.122        0.014 
 140  11.67     0.57      0.136       (  0.482)       0.122        0.014 
 141  11.75     0.57      0.136       (  0.480)       0.122        0.014 
 142  11.83     0.60      0.144       (  0.477)       0.130        0.014 
 143  11.92     0.60      0.144       (  0.475)       0.130        0.014 
 144  12.00     0.60      0.144       (  0.472)       0.130        0.014 
 145  12.08     0.83      0.200       (  0.470)       0.180        0.020 
 146  12.17     0.83      0.200       (  0.468)       0.180        0.020 
 147  12.25     0.83      0.200       (  0.465)       0.180        0.020 
 148  12.33     0.87      0.208       (  0.463)       0.187        0.021 
 149  12.42     0.87      0.208       (  0.461)       0.187        0.021 
 150  12.50     0.87      0.208       (  0.458)       0.187        0.021 
 151  12.58     0.93      0.224       (  0.456)       0.202        0.022 
 152  12.67     0.93      0.224       (  0.454)       0.202        0.022 
 153  12.75     0.93      0.224       (  0.451)       0.202        0.022 
 154  12.83     0.97      0.232       (  0.449)       0.209        0.023 
 155  12.92     0.97      0.232       (  0.447)       0.209        0.023 
 156  13.00     0.97      0.232       (  0.445)       0.209        0.023 
 157  13.08     1.13      0.272       (  0.442)       0.245        0.027 
 158  13.17     1.13      0.272       (  0.440)       0.245        0.027 
 159  13.25     1.13      0.272       (  0.438)       0.245        0.027 
 160  13.33     1.13      0.272       (  0.436)       0.245        0.027 
 161  13.42     1.13      0.272       (  0.433)       0.245        0.027 
 162  13.50     1.13      0.272       (  0.431)       0.245        0.027 
 163  13.58     0.77      0.184       (  0.429)       0.166        0.018 
 164  13.67     0.77      0.184       (  0.427)       0.166        0.018 
 165  13.75     0.77      0.184       (  0.425)       0.166        0.018 
 166  13.83     0.77      0.184       (  0.423)       0.166        0.018 
 167  13.92     0.77      0.184       (  0.420)       0.166        0.018 
 168  14.00     0.77      0.184       (  0.418)       0.166        0.018 
 169  14.08     0.90      0.216       (  0.416)       0.194        0.022 
 170  14.17     0.90      0.216       (  0.414)       0.194        0.022 
 171  14.25     0.90      0.216       (  0.412)       0.194        0.022 
 172  14.33     0.87      0.208       (  0.410)       0.187        0.021 
 173  14.42     0.87      0.208       (  0.408)       0.187        0.021 
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 174  14.50     0.87      0.208       (  0.406)       0.187        0.021 
 175  14.58     0.87      0.208       (  0.404)       0.187        0.021 
 176  14.67     0.87      0.208       (  0.401)       0.187        0.021 
 177  14.75     0.87      0.208       (  0.399)       0.187        0.021 
 178  14.83     0.83      0.200       (  0.397)       0.180        0.020 
 179  14.92     0.83      0.200       (  0.395)       0.180        0.020 
 180  15.00     0.83      0.200       (  0.393)       0.180        0.020 
 181  15.08     0.80      0.192       (  0.391)       0.173        0.019 
 182  15.17     0.80      0.192       (  0.389)       0.173        0.019 
 183  15.25     0.80      0.192       (  0.387)       0.173        0.019 
 184  15.33     0.77      0.184       (  0.385)       0.166        0.018 
 185  15.42     0.77      0.184       (  0.383)       0.166        0.018 
 186  15.50     0.77      0.184       (  0.381)       0.166        0.018 
 187  15.58     0.63      0.152       (  0.379)       0.137        0.015 
 188  15.67     0.63      0.152       (  0.377)       0.137        0.015 
 189  15.75     0.63      0.152       (  0.376)       0.137        0.015 
 190  15.83     0.63      0.152       (  0.374)       0.137        0.015 
 191  15.92     0.63      0.152       (  0.372)       0.137        0.015 
 192  16.00     0.63      0.152       (  0.370)       0.137        0.015 
 193  16.08     0.13      0.032       (  0.368)       0.029        0.003 
 194  16.17     0.13      0.032       (  0.366)       0.029        0.003 
 195  16.25     0.13      0.032       (  0.364)       0.029        0.003 
 196  16.33     0.13      0.032       (  0.362)       0.029        0.003 
 197  16.42     0.13      0.032       (  0.360)       0.029        0.003 
 198  16.50     0.13      0.032       (  0.359)       0.029        0.003 
 199  16.58     0.10      0.024       (  0.357)       0.022        0.002 
 200  16.67     0.10      0.024       (  0.355)       0.022        0.002 
 201  16.75     0.10      0.024       (  0.353)       0.022        0.002 
 202  16.83     0.10      0.024       (  0.351)       0.022        0.002 
 203  16.92     0.10      0.024       (  0.350)       0.022        0.002 
 204  17.00     0.10      0.024       (  0.348)       0.022        0.002 
 205  17.08     0.17      0.040       (  0.346)       0.036        0.004 
 206  17.17     0.17      0.040       (  0.344)       0.036        0.004 
 207  17.25     0.17      0.040       (  0.343)       0.036        0.004 
 208  17.33     0.17      0.040       (  0.341)       0.036        0.004 
 209  17.42     0.17      0.040       (  0.339)       0.036        0.004 
 210  17.50     0.17      0.040       (  0.337)       0.036        0.004 
 211  17.58     0.17      0.040       (  0.336)       0.036        0.004 
 212  17.67     0.17      0.040       (  0.334)       0.036        0.004 
 213  17.75     0.17      0.040       (  0.332)       0.036        0.004 
 214  17.83     0.13      0.032       (  0.331)       0.029        0.003 
 215  17.92     0.13      0.032       (  0.329)       0.029        0.003 
 216  18.00     0.13      0.032       (  0.328)       0.029        0.003 
 217  18.08     0.13      0.032       (  0.326)       0.029        0.003 
 218  18.17     0.13      0.032       (  0.324)       0.029        0.003 
 219  18.25     0.13      0.032       (  0.323)       0.029        0.003 
 220  18.33     0.13      0.032       (  0.321)       0.029        0.003 
 221  18.42     0.13      0.032       (  0.320)       0.029        0.003 
 222  18.50     0.13      0.032       (  0.318)       0.029        0.003 
 223  18.58     0.10      0.024       (  0.316)       0.022        0.002 
 224  18.67     0.10      0.024       (  0.315)       0.022        0.002 
 225  18.75     0.10      0.024       (  0.313)       0.022        0.002 
 226  18.83     0.07      0.016       (  0.312)       0.014        0.002 
 227  18.92     0.07      0.016       (  0.310)       0.014        0.002 
 228  19.00     0.07      0.016       (  0.309)       0.014        0.002 
 229  19.08     0.10      0.024       (  0.308)       0.022        0.002 
 230  19.17     0.10      0.024       (  0.306)       0.022        0.002 
 231  19.25     0.10      0.024       (  0.305)       0.022        0.002 
 232  19.33     0.13      0.032       (  0.303)       0.029        0.003 
 233  19.42     0.13      0.032       (  0.302)       0.029        0.003 
 234  19.50     0.13      0.032       (  0.300)       0.029        0.003 
 235  19.58     0.10      0.024       (  0.299)       0.022        0.002 
 236  19.67     0.10      0.024       (  0.298)       0.022        0.002 
 237  19.75     0.10      0.024       (  0.296)       0.022        0.002 
 238  19.83     0.07      0.016       (  0.295)       0.014        0.002 
 239  19.92     0.07      0.016       (  0.294)       0.014        0.002 
 240  20.00     0.07      0.016       (  0.292)       0.014        0.002 
 241  20.08     0.10      0.024       (  0.291)       0.022        0.002 
 242  20.17     0.10      0.024       (  0.290)       0.022        0.002 
 243  20.25     0.10      0.024       (  0.289)       0.022        0.002 
 244  20.33     0.10      0.024       (  0.287)       0.022        0.002 
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 245  20.42     0.10      0.024       (  0.286)       0.022        0.002 
 246  20.50     0.10      0.024       (  0.285)       0.022        0.002 
 247  20.58     0.10      0.024       (  0.284)       0.022        0.002 
 248  20.67     0.10      0.024       (  0.282)       0.022        0.002 
 249  20.75     0.10      0.024       (  0.281)       0.022        0.002 
 250  20.83     0.07      0.016       (  0.280)       0.014        0.002 
 251  20.92     0.07      0.016       (  0.279)       0.014        0.002 
 252  21.00     0.07      0.016       (  0.278)       0.014        0.002 
 253  21.08     0.10      0.024       (  0.277)       0.022        0.002 
 254  21.17     0.10      0.024       (  0.276)       0.022        0.002 
 255  21.25     0.10      0.024       (  0.275)       0.022        0.002 
 256  21.33     0.07      0.016       (  0.274)       0.014        0.002 
 257  21.42     0.07      0.016       (  0.273)       0.014        0.002 
 258  21.50     0.07      0.016       (  0.272)       0.014        0.002 
 259  21.58     0.10      0.024       (  0.271)       0.022        0.002 
 260  21.67     0.10      0.024       (  0.270)       0.022        0.002 
 261  21.75     0.10      0.024       (  0.269)       0.022        0.002 
 262  21.83     0.07      0.016       (  0.268)       0.014        0.002 
 263  21.92     0.07      0.016       (  0.267)       0.014        0.002 
 264  22.00     0.07      0.016       (  0.266)       0.014        0.002 
 265  22.08     0.10      0.024       (  0.265)       0.022        0.002 
 266  22.17     0.10      0.024       (  0.264)       0.022        0.002 
 267  22.25     0.10      0.024       (  0.263)       0.022        0.002 
 268  22.33     0.07      0.016       (  0.262)       0.014        0.002 
 269  22.42     0.07      0.016       (  0.262)       0.014        0.002 
 270  22.50     0.07      0.016       (  0.261)       0.014        0.002 
 271  22.58     0.07      0.016       (  0.260)       0.014        0.002 
 272  22.67     0.07      0.016       (  0.259)       0.014        0.002 
 273  22.75     0.07      0.016       (  0.259)       0.014        0.002 
 274  22.83     0.07      0.016       (  0.258)       0.014        0.002 
 275  22.92     0.07      0.016       (  0.257)       0.014        0.002 
 276  23.00     0.07      0.016       (  0.257)       0.014        0.002 
 277  23.08     0.07      0.016       (  0.256)       0.014        0.002 
 278  23.17     0.07      0.016       (  0.256)       0.014        0.002 
 279  23.25     0.07      0.016       (  0.255)       0.014        0.002 
 280  23.33     0.07      0.016       (  0.255)       0.014        0.002 
 281  23.42     0.07      0.016       (  0.254)       0.014        0.002 
 282  23.50     0.07      0.016       (  0.254)       0.014        0.002 
 283  23.58     0.07      0.016       (  0.253)       0.014        0.002 
 284  23.67     0.07      0.016       (  0.253)       0.014        0.002 
 285  23.75     0.07      0.016       (  0.252)       0.014        0.002 
 286  23.83     0.07      0.016       (  0.252)       0.014        0.002 
 287  23.92     0.07      0.016       (  0.252)       0.014        0.002 
 288  24.00     0.07      0.016       (  0.252)       0.014        0.002 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =     2.4 
 Flood volume = Effective rainfall      0.20(In) 
  times area      29.7(Ac.)/[(In)/(Ft.)] =       0.5(Ac.Ft) 
 Total soil loss =      1.80(In) 
 Total soil loss =     4.455(Ac.Ft) 
 Total rainfall =      2.00(In) 
 Flood volume =       21560.9 Cubic Feet 
 Total soil loss =      194048.5 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      0.806(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0000      0.01  Q         |         |         |         |  
    0+10       0.0002      0.03  Q         |         |         |         |  
    0+15       0.0005      0.04  Q         |         |         |         |  
    0+20       0.0008      0.04  Q         |         |         |         |  
    0+25       0.0012      0.06  Q         |         |         |         |  
    0+30       0.0016      0.06  Q         |         |         |         |  
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    0+35       0.0021      0.07  Q         |         |         |         |  
    0+40       0.0025      0.07  Q         |         |         |         |  
    0+45       0.0030      0.07  Q         |         |         |         |  
    0+50       0.0035      0.07  Q         |         |         |         |  
    0+55       0.0041      0.08  Q         |         |         |         |  
    1+ 0       0.0047      0.09  Q         |         |         |         |  
    1+ 5       0.0053      0.09  Q         |         |         |         |  
    1+10       0.0059      0.08  Q         |         |         |         |  
    1+15       0.0064      0.08  Q         |         |         |         |  
    1+20       0.0069      0.07  Q         |         |         |         |  
    1+25       0.0074      0.07  Q         |         |         |         |  
    1+30       0.0079      0.07  Q         |         |         |         |  
    1+35       0.0084      0.07  Q         |         |         |         |  
    1+40       0.0089      0.07  Q         |         |         |         |  
    1+45       0.0094      0.07  Q         |         |         |         |  
    1+50       0.0099      0.08  Q         |         |         |         |  
    1+55       0.0105      0.09  Q         |         |         |         |  
    2+ 0       0.0112      0.09  Q         |         |         |         |  
    2+ 5       0.0118      0.09  Q         |         |         |         |  
    2+10       0.0124      0.09  QV        |         |         |         |  
    2+15       0.0131      0.09  QV        |         |         |         |  
    2+20       0.0137      0.09  QV        |         |         |         |  
    2+25       0.0144      0.10  QV        |         |         |         |  
    2+30       0.0150      0.10  QV        |         |         |         |  
    2+35       0.0157      0.10  QV        |         |         |         |  
    2+40       0.0165      0.11  QV        |         |         |         |  
    2+45       0.0173      0.11  QV        |         |         |         |  
    2+50       0.0181      0.12  QV        |         |         |         |  
    2+55       0.0189      0.12  QV        |         |         |         |  
    3+ 0       0.0197      0.12  QV        |         |         |         |  
    3+ 5       0.0205      0.12  QV        |         |         |         |  
    3+10       0.0213      0.12  QV        |         |         |         |  
    3+15       0.0221      0.12  QV        |         |         |         |  
    3+20       0.0230      0.12  QV        |         |         |         |  
    3+25       0.0238      0.12  QV        |         |         |         |  
    3+30       0.0246      0.12  QV        |         |         |         |  
    3+35       0.0254      0.12  Q V       |         |         |         |  
    3+40       0.0263      0.12  Q V       |         |         |         |  
    3+45       0.0271      0.12  Q V       |         |         |         |  
    3+50       0.0279      0.12  Q V       |         |         |         |  
    3+55       0.0289      0.13  Q V       |         |         |         |  
    4+ 0       0.0298      0.14  Q V       |         |         |         |  
    4+ 5       0.0308      0.14  Q V       |         |         |         |  
    4+10       0.0318      0.14  Q V       |         |         |         |  
    4+15       0.0327      0.14  Q V       |         |         |         |  
    4+20       0.0337      0.15  Q V       |         |         |         |  
    4+25       0.0348      0.16  Q V       |         |         |         |  
    4+30       0.0359      0.16  Q V       |         |         |         |  
    4+35       0.0371      0.16  Q V       |         |         |         |  
    4+40       0.0382      0.17  Q  V      |         |         |         |  
    4+45       0.0393      0.17  Q  V      |         |         |         |  
    4+50       0.0405      0.17  Q  V      |         |         |         |  
    4+55       0.0417      0.18  Q  V      |         |         |         |  
    5+ 0       0.0430      0.19  Q  V      |         |         |         |  
    5+ 5       0.0443      0.18  Q  V      |         |         |         |  
    5+10       0.0454      0.16  Q  V      |         |         |         |  
    5+15       0.0465      0.15  Q  V      |         |         |         |  
    5+20       0.0475      0.15  Q  V      |         |         |         |  
    5+25       0.0486      0.16  Q  V      |         |         |         |  
    5+30       0.0498      0.16  Q   V     |         |         |         |  
    5+35       0.0509      0.17  Q   V     |         |         |         |  
    5+40       0.0522      0.18  Q   V     |         |         |         |  
    5+45       0.0534      0.19  Q   V     |         |         |         |  
    5+50       0.0547      0.19  Q   V     |         |         |         |  
    5+55       0.0560      0.19  Q   V     |         |         |         |  
    6+ 0       0.0573      0.19  Q   V     |         |         |         |  
    6+ 5       0.0587      0.19  Q   V     |         |         |         |  
    6+10       0.0601      0.20  Q   V     |         |         |         |  
    6+15       0.0615      0.21  Q   V     |         |         |         |  
    6+20       0.0630      0.21  Q    V    |         |         |         |  
    6+25       0.0644      0.21  Q    V    |         |         |         |  
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    6+30       0.0659      0.21  Q    V    |         |         |         |  
    6+35       0.0674      0.22  Q    V    |         |         |         |  
    6+40       0.0690      0.23  Q    V    |         |         |         |  
    6+45       0.0706      0.23  Q    V    |         |         |         |  
    6+50       0.0722      0.24  Q    V    |         |         |         |  
    6+55       0.0739      0.24  Q    V    |         |         |         |  
    7+ 0       0.0755      0.24  Q     V   |         |         |         |  
    7+ 5       0.0771      0.24  Q     V   |         |         |         |  
    7+10       0.0788      0.24  Q     V   |         |         |         |  
    7+15       0.0804      0.24  Q     V   |         |         |         |  
    7+20       0.0821      0.24  Q     V   |         |         |         |  
    7+25       0.0838      0.25  |Q    V   |         |         |         |  
    7+30       0.0856      0.26  |Q    V   |         |         |         |  
    7+35       0.0874      0.26  |Q     V  |         |         |         |  
    7+40       0.0893      0.27  |Q     V  |         |         |         |  
    7+45       0.0913      0.28  |Q     V  |         |         |         |  
    7+50       0.0932      0.29  |Q     V  |         |         |         |  
    7+55       0.0953      0.30  |Q     V  |         |         |         |  
    8+ 0       0.0974      0.30  |Q     V  |         |         |         |  
    8+ 5       0.0995      0.31  |Q      V |         |         |         |  
    8+10       0.1018      0.34  |Q      V |         |         |         |  
    8+15       0.1042      0.35  |Q      V |         |         |         |  
    8+20       0.1066      0.35  |Q      V |         |         |         |  
    8+25       0.1091      0.35  |Q      V |         |         |         |  
    8+30       0.1115      0.36  |Q       V|         |         |         |  
    8+35       0.1140      0.36  |Q       V|         |         |         |  
    8+40       0.1166      0.37  |Q       V|         |         |         |  
    8+45       0.1192      0.38  |Q       V|         |         |         |  
    8+50       0.1218      0.38  |Q       V|         |         |         |  
    8+55       0.1245      0.39  |Q        V         |         |         |  
    9+ 0       0.1273      0.40  |Q        V         |         |         |  
    9+ 5       0.1301      0.41  |Q        V         |         |         |  
    9+10       0.1330      0.43  |Q        V         |         |         |  
    9+15       0.1361      0.44  |Q        V         |         |         |  
    9+20       0.1392      0.45  |Q        |V        |         |         |  
    9+25       0.1424      0.46  |Q        |V        |         |         |  
    9+30       0.1456      0.47  |Q        |V        |         |         |  
    9+35       0.1489      0.48  |Q        | V       |         |         |  
    9+40       0.1523      0.49  |Q        | V       |         |         |  
    9+45       0.1557      0.50  |Q        | V       |         |         |  
    9+50       0.1591      0.50  | Q       | V       |         |         |  
    9+55       0.1627      0.51  | Q       |  V      |         |         |  
   10+ 0       0.1662      0.52  | Q       |  V      |         |         |  
   10+ 5       0.1697      0.50  | Q       |  V      |         |         |  
   10+10       0.1727      0.43  |Q        |  V      |         |         |  
   10+15       0.1754      0.40  |Q        |   V     |         |         |  
   10+20       0.1780      0.38  |Q        |   V     |         |         |  
   10+25       0.1806      0.38  |Q        |   V     |         |         |  
   10+30       0.1832      0.37  |Q        |   V     |         |         |  
   10+35       0.1858      0.38  |Q        |    V    |         |         |  
   10+40       0.1887      0.43  |Q        |    V    |         |         |  
   10+45       0.1919      0.45  |Q        |    V    |         |         |  
   10+50       0.1951      0.46  |Q        |    V    |         |         |  
   10+55       0.1983      0.47  |Q        |     V   |         |         |  
   11+ 0       0.2015      0.47  |Q        |     V   |         |         |  
   11+ 5       0.2048      0.47  |Q        |     V   |         |         |  
   11+10       0.2080      0.46  |Q        |     V   |         |         |  
   11+15       0.2111      0.46  |Q        |      V  |         |         |  
   11+20       0.2143      0.46  |Q        |      V  |         |         |  
   11+25       0.2174      0.46  |Q        |      V  |         |         |  
   11+30       0.2206      0.46  |Q        |      V  |         |         |  
   11+35       0.2237      0.45  |Q        |       V |         |         |  
   11+40       0.2266      0.43  |Q        |       V |         |         |  
   11+45       0.2295      0.42  |Q        |       V |         |         |  
   11+50       0.2324      0.42  |Q        |       V |         |         |  
   11+55       0.2353      0.43  |Q        |        V|         |         |  
   12+ 0       0.2383      0.43  |Q        |        V|         |         |  
   12+ 5       0.2414      0.45  |Q        |        V|         |         |  
   12+10       0.2450      0.52  | Q       |        V|         |         |  
   12+15       0.2488      0.56  | Q       |         V         |         |  
   12+20       0.2528      0.58  | Q       |         V         |         |  
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   12+25       0.2569      0.60  | Q       |         V         |         |  
   12+30       0.2611      0.61  | Q       |         |V        |         |  
   12+35       0.2653      0.62  | Q       |         |V        |         |  
   12+40       0.2697      0.64  | Q       |         |V        |         |  
   12+45       0.2743      0.66  | Q       |         | V       |         |  
   12+50       0.2788      0.66  | Q       |         | V       |         |  
   12+55       0.2835      0.68  | Q       |         | V       |         |  
   13+ 0       0.2882      0.69  | Q       |         |  V      |         |  
   13+ 5       0.2931      0.70  | Q       |         |  V      |         |  
   13+10       0.2983      0.76  |  Q      |         |   V     |         |  
   13+15       0.3037      0.78  |  Q      |         |   V     |         |  
   13+20       0.3092      0.80  |  Q      |         |   V     |         |  
   13+25       0.3147      0.80  |  Q      |         |    V    |         |  
   13+30       0.3203      0.81  |  Q      |         |    V    |         |  
   13+35       0.3256      0.78  |  Q      |         |     V   |         |  
   13+40       0.3302      0.66  | Q       |         |     V   |         |  
   13+45       0.3344      0.61  | Q       |         |      V  |         |  
   13+50       0.3384      0.59  | Q       |         |      V  |         |  
   13+55       0.3424      0.58  | Q       |         |      V  |         |  
   14+ 0       0.3463      0.57  | Q       |         |      V  |         |  
   14+ 5       0.3503      0.57  | Q       |         |       V |         |  
   14+10       0.3545      0.61  | Q       |         |       V |         |  
   14+15       0.3588      0.63  | Q       |         |       V |         |  
   14+20       0.3632      0.63  | Q       |         |        V|         |  
   14+25       0.3675      0.62  | Q       |         |        V|         |  
   14+30       0.3718      0.62  | Q       |         |         V         |  
   14+35       0.3760      0.62  | Q       |         |         V         |  
   14+40       0.3803      0.62  | Q       |         |         V         |  
   14+45       0.3846      0.62  | Q       |         |         |V        |  
   14+50       0.3889      0.62  | Q       |         |         |V        |  
   14+55       0.3931      0.61  | Q       |         |         |V        |  
   15+ 0       0.3973      0.60  | Q       |         |         | V       |  
   15+ 5       0.4014      0.60  | Q       |         |         | V       |  
   15+10       0.4054      0.59  | Q       |         |         | V       |  
   15+15       0.4095      0.58  | Q       |         |         |  V      |  
   15+20       0.4134      0.58  | Q       |         |         |  V      |  
   15+25       0.4173      0.56  | Q       |         |         |  V      |  
   15+30       0.4212      0.56  | Q       |         |         |   V     |  
   15+35       0.4249      0.54  | Q       |         |         |   V     |  
   15+40       0.4283      0.50  | Q       |         |         |   V     |  
   15+45       0.4317      0.48  |Q        |         |         |   V     |  
   15+50       0.4349      0.47  |Q        |         |         |    V    |  
   15+55       0.4381      0.47  |Q        |         |         |    V    |  
   16+ 0       0.4413      0.46  |Q        |         |         |    V    |  
   16+ 5       0.4441      0.41  |Q        |         |         |    V    |  
   16+10       0.4459      0.26  |Q        |         |         |     V   |  
   16+15       0.4471      0.18  Q         |         |         |     V   |  
   16+20       0.4482      0.15  Q         |         |         |     V   |  
   16+25       0.4491      0.13  Q         |         |         |     V   |  
   16+30       0.4499      0.12  Q         |         |         |     V   |  
   16+35       0.4506      0.11  Q         |         |         |     V   |  
   16+40       0.4513      0.09  Q         |         |         |     V   |  
   16+45       0.4518      0.08  Q         |         |         |     V   |  
   16+50       0.4524      0.08  Q         |         |         |     V   |  
   16+55       0.4529      0.07  Q         |         |         |     V   |  
   17+ 0       0.4534      0.07  Q         |         |         |     V   |  
   17+ 5       0.4539      0.08  Q         |         |         |     V   |  
   17+10       0.4546      0.10  Q         |         |         |     V   |  
   17+15       0.4554      0.11  Q         |         |         |     V   |  
   17+20       0.4562      0.11  Q         |         |         |     V   |  
   17+25       0.4569      0.12  Q         |         |         |     V   |  
   17+30       0.4578      0.12  Q         |         |         |     V   |  
   17+35       0.4586      0.12  Q         |         |         |      V  |  
   17+40       0.4594      0.12  Q         |         |         |      V  |  
   17+45       0.4602      0.12  Q         |         |         |      V  |  
   17+50       0.4610      0.12  Q         |         |         |      V  |  
   17+55       0.4617      0.11  Q         |         |         |      V  |  
   18+ 0       0.4624      0.10  Q         |         |         |      V  |  
   18+ 5       0.4631      0.10  Q         |         |         |      V  |  
   18+10       0.4638      0.10  Q         |         |         |      V  |  
   18+15       0.4645      0.10  Q         |         |         |      V  |  
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   18+20       0.4651      0.10  Q         |         |         |      V  |  
   18+25       0.4658      0.10  Q         |         |         |      V  |  
   18+30       0.4665      0.10  Q         |         |         |      V  |  
   18+35       0.4671      0.09  Q         |         |         |      V  |  
   18+40       0.4677      0.08  Q         |         |         |      V  |  
   18+45       0.4682      0.08  Q         |         |         |      V  |  
   18+50       0.4687      0.07  Q         |         |         |      V  |  
   18+55       0.4691      0.06  Q         |         |         |      V  |  
   19+ 0       0.4695      0.06  Q         |         |         |      V  |  
   19+ 5       0.4699      0.06  Q         |         |         |      V  |  
   19+10       0.4703      0.06  Q         |         |         |       V |  
   19+15       0.4708      0.07  Q         |         |         |       V |  
   19+20       0.4713      0.07  Q         |         |         |       V |  
   19+25       0.4719      0.08  Q         |         |         |       V |  
   19+30       0.4725      0.09  Q         |         |         |       V |  
   19+35       0.4731      0.09  Q         |         |         |       V |  
   19+40       0.4736      0.08  Q         |         |         |       V |  
   19+45       0.4742      0.08  Q         |         |         |       V |  
   19+50       0.4746      0.07  Q         |         |         |       V |  
   19+55       0.4751      0.06  Q         |         |         |       V |  
   20+ 0       0.4754      0.05  Q         |         |         |       V |  
   20+ 5       0.4758      0.06  Q         |         |         |       V |  
   20+10       0.4763      0.06  Q         |         |         |       V |  
   20+15       0.4767      0.07  Q         |         |         |       V |  
   20+20       0.4772      0.07  Q         |         |         |       V |  
   20+25       0.4777      0.07  Q         |         |         |       V |  
   20+30       0.4782      0.07  Q         |         |         |       V |  
   20+35       0.4787      0.07  Q         |         |         |       V |  
   20+40       0.4792      0.07  Q         |         |         |       V |  
   20+45       0.4797      0.07  Q         |         |         |       V |  
   20+50       0.4801      0.07  Q         |         |         |       V |  
   20+55       0.4805      0.06  Q         |         |         |       V |  
   21+ 0       0.4809      0.05  Q         |         |         |       V |  
   21+ 5       0.4813      0.05  Q         |         |         |       V |  
   21+10       0.4817      0.06  Q         |         |         |       V |  
   21+15       0.4822      0.07  Q         |         |         |       V |  
   21+20       0.4826      0.07  Q         |         |         |        V|  
   21+25       0.4830      0.06  Q         |         |         |        V|  
   21+30       0.4834      0.05  Q         |         |         |        V|  
   21+35       0.4838      0.05  Q         |         |         |        V|  
   21+40       0.4842      0.06  Q         |         |         |        V|  
   21+45       0.4847      0.07  Q         |         |         |        V|  
   21+50       0.4851      0.07  Q         |         |         |        V|  
   21+55       0.4855      0.06  Q         |         |         |        V|  
   22+ 0       0.4859      0.05  Q         |         |         |        V|  
   22+ 5       0.4862      0.05  Q         |         |         |        V|  
   22+10       0.4867      0.06  Q         |         |         |        V|  
   22+15       0.4871      0.07  Q         |         |         |        V|  
   22+20       0.4876      0.07  Q         |         |         |        V|  
   22+25       0.4880      0.06  Q         |         |         |        V|  
   22+30       0.4883      0.05  Q         |         |         |        V|  
   22+35       0.4887      0.05  Q         |         |         |        V|  
   22+40       0.4890      0.05  Q         |         |         |        V|  
   22+45       0.4894      0.05  Q         |         |         |        V|  
   22+50       0.4897      0.05  Q         |         |         |        V|  
   22+55       0.4900      0.05  Q         |         |         |        V|  
   23+ 0       0.4904      0.05  Q         |         |         |        V|  
   23+ 5       0.4907      0.05  Q         |         |         |        V|  
   23+10       0.4910      0.05  Q         |         |         |        V|  
   23+15       0.4914      0.05  Q         |         |         |        V|  
   23+20       0.4917      0.05  Q         |         |         |        V|  
   23+25       0.4920      0.05  Q         |         |         |        V|  
   23+30       0.4923      0.05  Q         |         |         |        V|  
   23+35       0.4927      0.05  Q         |         |         |        V|  
   23+40       0.4930      0.05  Q         |         |         |        V|  
   23+45       0.4933      0.05  Q         |         |         |        V|  
   23+50       0.4937      0.05  Q         |         |         |        V|  
   23+55       0.4940      0.05  Q         |         |         |        V|  
   24+ 0       0.4943      0.05  Q         |         |         |        V|  
   24+ 5       0.4946      0.04  Q         |         |         |        V|  
   24+10       0.4948      0.02  Q         |         |         |        V|  
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   24+15       0.4948      0.01  Q         |         |         |        V|  
   24+20       0.4949      0.01  Q         |         |         |        V|  
   24+25       0.4949      0.00  Q         |         |         |        V|  
   24+30       0.4949      0.00  Q         |         |         |        V|  
   24+35       0.4950      0.00  Q         |         |         |        V|  
   24+40       0.4950      0.00  Q         |         |         |        V|  
   24+45       0.4950      0.00  Q         |         |         |        V|  
   24+50       0.4950      0.00  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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APPENDIX C.4: AREA “A2” – POST-PROJECT CONDITION 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARA2ONSITE242.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 2-YEAR, 24-HOUR STORM DURATION 
 ONSITE AREA "A2" 
 FILENAME: ARA2ONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      29.70(Ac.)  =      0.046 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      29.70(Ac.)  =      0.046 Sq. Mi. 
 Length along longest watercourse =    2054.72(Ft.) 
 Length along longest watercourse measured to centroid =    1192.18(Ft.) 
 Length along longest watercourse =      0.389 Mi. 
 Length along longest watercourse measured to centroid =      0.226 Mi. 
 Difference in elevation =      65.10(Ft.) 
 Slope along watercourse =    167.2870 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.054 Hr. 
 Lag time =     3.24 Min. 
 25% of lag time =     0.81 Min. 
 40% of lag time =     1.30 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        29.70         2.00         59.40 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        29.70         5.00        148.50 
 
 STORM EVENT (YEAR) =    2.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    2.000(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    2.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     29.700           53.20         0.500 
  Total Area Entered =     29.70(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 53.2  33.6      0.728     0.500        0.400       1.000      0.400 
                                                          Sum (F) =   0.400 
 Area averaged mean soil loss (F) (In/Hr) =  0.400 
 Minimum soil loss rate ((In/Hr)) =  0.200 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.500 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        154.284         34.196             10.236 
     2   0.167        308.567         46.694             13.976 
     3   0.250        462.851         10.938              3.274 
     4   0.333        617.135          4.754              1.423 
     5   0.417        771.418          2.347              0.702 
     6   0.500        925.702          1.071              0.321 
                               Sum = 100.000   Sum=      29.932 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.016       (  0.710)       0.008        0.008 
   2   0.17     0.07      0.016       (  0.707)       0.008        0.008 
   3   0.25     0.07      0.016       (  0.704)       0.008        0.008 
   4   0.33     0.10      0.024       (  0.702)       0.012        0.012 
   5   0.42     0.10      0.024       (  0.699)       0.012        0.012 
   6   0.50     0.10      0.024       (  0.696)       0.012        0.012 
   7   0.58     0.10      0.024       (  0.693)       0.012        0.012 
   8   0.67     0.10      0.024       (  0.691)       0.012        0.012 
   9   0.75     0.10      0.024       (  0.688)       0.012        0.012 
  10   0.83     0.13      0.032       (  0.685)       0.016        0.016 
  11   0.92     0.13      0.032       (  0.683)       0.016        0.016 
  12   1.00     0.13      0.032       (  0.680)       0.016        0.016 
  13   1.08     0.10      0.024       (  0.677)       0.012        0.012 
  14   1.17     0.10      0.024       (  0.674)       0.012        0.012 
  15   1.25     0.10      0.024       (  0.672)       0.012        0.012 
  16   1.33     0.10      0.024       (  0.669)       0.012        0.012 
  17   1.42     0.10      0.024       (  0.666)       0.012        0.012 
  18   1.50     0.10      0.024       (  0.664)       0.012        0.012 
  19   1.58     0.10      0.024       (  0.661)       0.012        0.012 
  20   1.67     0.10      0.024       (  0.659)       0.012        0.012 
  21   1.75     0.10      0.024       (  0.656)       0.012        0.012 
  22   1.83     0.13      0.032       (  0.653)       0.016        0.016 
  23   1.92     0.13      0.032       (  0.651)       0.016        0.016 
  24   2.00     0.13      0.032       (  0.648)       0.016        0.016 
  25   2.08     0.13      0.032       (  0.645)       0.016        0.016 
  26   2.17     0.13      0.032       (  0.643)       0.016        0.016 
  27   2.25     0.13      0.032       (  0.640)       0.016        0.016 
  28   2.33     0.13      0.032       (  0.638)       0.016        0.016 
  29   2.42     0.13      0.032       (  0.635)       0.016        0.016 
  30   2.50     0.13      0.032       (  0.632)       0.016        0.016 
  31   2.58     0.17      0.040       (  0.630)       0.020        0.020 
  32   2.67     0.17      0.040       (  0.627)       0.020        0.020 
  33   2.75     0.17      0.040       (  0.625)       0.020        0.020 
  34   2.83     0.17      0.040       (  0.622)       0.020        0.020 
  35   2.92     0.17      0.040       (  0.619)       0.020        0.020 
  36   3.00     0.17      0.040       (  0.617)       0.020        0.020 
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  37   3.08     0.17      0.040       (  0.614)       0.020        0.020 
  38   3.17     0.17      0.040       (  0.612)       0.020        0.020 
  39   3.25     0.17      0.040       (  0.609)       0.020        0.020 
  40   3.33     0.17      0.040       (  0.607)       0.020        0.020 
  41   3.42     0.17      0.040       (  0.604)       0.020        0.020 
  42   3.50     0.17      0.040       (  0.602)       0.020        0.020 
  43   3.58     0.17      0.040       (  0.599)       0.020        0.020 
  44   3.67     0.17      0.040       (  0.597)       0.020        0.020 
  45   3.75     0.17      0.040       (  0.594)       0.020        0.020 
  46   3.83     0.20      0.048       (  0.592)       0.024        0.024 
  47   3.92     0.20      0.048       (  0.589)       0.024        0.024 
  48   4.00     0.20      0.048       (  0.587)       0.024        0.024 
  49   4.08     0.20      0.048       (  0.584)       0.024        0.024 
  50   4.17     0.20      0.048       (  0.582)       0.024        0.024 
  51   4.25     0.20      0.048       (  0.579)       0.024        0.024 
  52   4.33     0.23      0.056       (  0.577)       0.028        0.028 
  53   4.42     0.23      0.056       (  0.574)       0.028        0.028 
  54   4.50     0.23      0.056       (  0.572)       0.028        0.028 
  55   4.58     0.23      0.056       (  0.569)       0.028        0.028 
  56   4.67     0.23      0.056       (  0.567)       0.028        0.028 
  57   4.75     0.23      0.056       (  0.564)       0.028        0.028 
  58   4.83     0.27      0.064       (  0.562)       0.032        0.032 
  59   4.92     0.27      0.064       (  0.560)       0.032        0.032 
  60   5.00     0.27      0.064       (  0.557)       0.032        0.032 
  61   5.08     0.20      0.048       (  0.555)       0.024        0.024 
  62   5.17     0.20      0.048       (  0.552)       0.024        0.024 
  63   5.25     0.20      0.048       (  0.550)       0.024        0.024 
  64   5.33     0.23      0.056       (  0.547)       0.028        0.028 
  65   5.42     0.23      0.056       (  0.545)       0.028        0.028 
  66   5.50     0.23      0.056       (  0.543)       0.028        0.028 
  67   5.58     0.27      0.064       (  0.540)       0.032        0.032 
  68   5.67     0.27      0.064       (  0.538)       0.032        0.032 
  69   5.75     0.27      0.064       (  0.536)       0.032        0.032 
  70   5.83     0.27      0.064       (  0.533)       0.032        0.032 
  71   5.92     0.27      0.064       (  0.531)       0.032        0.032 
  72   6.00     0.27      0.064       (  0.528)       0.032        0.032 
  73   6.08     0.30      0.072       (  0.526)       0.036        0.036 
  74   6.17     0.30      0.072       (  0.524)       0.036        0.036 
  75   6.25     0.30      0.072       (  0.521)       0.036        0.036 
  76   6.33     0.30      0.072       (  0.519)       0.036        0.036 
  77   6.42     0.30      0.072       (  0.517)       0.036        0.036 
  78   6.50     0.30      0.072       (  0.514)       0.036        0.036 
  79   6.58     0.33      0.080       (  0.512)       0.040        0.040 
  80   6.67     0.33      0.080       (  0.510)       0.040        0.040 
  81   6.75     0.33      0.080       (  0.508)       0.040        0.040 
  82   6.83     0.33      0.080       (  0.505)       0.040        0.040 
  83   6.92     0.33      0.080       (  0.503)       0.040        0.040 
  84   7.00     0.33      0.080       (  0.501)       0.040        0.040 
  85   7.08     0.33      0.080       (  0.498)       0.040        0.040 
  86   7.17     0.33      0.080       (  0.496)       0.040        0.040 
  87   7.25     0.33      0.080       (  0.494)       0.040        0.040 
  88   7.33     0.37      0.088       (  0.492)       0.044        0.044 
  89   7.42     0.37      0.088       (  0.489)       0.044        0.044 
  90   7.50     0.37      0.088       (  0.487)       0.044        0.044 
  91   7.58     0.40      0.096       (  0.485)       0.048        0.048 
  92   7.67     0.40      0.096       (  0.483)       0.048        0.048 
  93   7.75     0.40      0.096       (  0.480)       0.048        0.048 
  94   7.83     0.43      0.104       (  0.478)       0.052        0.052 
  95   7.92     0.43      0.104       (  0.476)       0.052        0.052 
  96   8.00     0.43      0.104       (  0.474)       0.052        0.052 
  97   8.08     0.50      0.120       (  0.472)       0.060        0.060 
  98   8.17     0.50      0.120       (  0.469)       0.060        0.060 
  99   8.25     0.50      0.120       (  0.467)       0.060        0.060 
 100   8.33     0.50      0.120       (  0.465)       0.060        0.060 
 101   8.42     0.50      0.120       (  0.463)       0.060        0.060 
 102   8.50     0.50      0.120       (  0.461)       0.060        0.060 
 103   8.58     0.53      0.128       (  0.459)       0.064        0.064 
 104   8.67     0.53      0.128       (  0.456)       0.064        0.064 
 105   8.75     0.53      0.128       (  0.454)       0.064        0.064 
 106   8.83     0.57      0.136       (  0.452)       0.068        0.068 
 107   8.92     0.57      0.136       (  0.450)       0.068        0.068 
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 108   9.00     0.57      0.136       (  0.448)       0.068        0.068 
 109   9.08     0.63      0.152       (  0.446)       0.076        0.076 
 110   9.17     0.63      0.152       (  0.444)       0.076        0.076 
 111   9.25     0.63      0.152       (  0.441)       0.076        0.076 
 112   9.33     0.67      0.160       (  0.439)       0.080        0.080 
 113   9.42     0.67      0.160       (  0.437)       0.080        0.080 
 114   9.50     0.67      0.160       (  0.435)       0.080        0.080 
 115   9.58     0.70      0.168       (  0.433)       0.084        0.084 
 116   9.67     0.70      0.168       (  0.431)       0.084        0.084 
 117   9.75     0.70      0.168       (  0.429)       0.084        0.084 
 118   9.83     0.73      0.176       (  0.427)       0.088        0.088 
 119   9.92     0.73      0.176       (  0.425)       0.088        0.088 
 120  10.00     0.73      0.176       (  0.423)       0.088        0.088 
 121  10.08     0.50      0.120       (  0.421)       0.060        0.060 
 122  10.17     0.50      0.120       (  0.419)       0.060        0.060 
 123  10.25     0.50      0.120       (  0.417)       0.060        0.060 
 124  10.33     0.50      0.120       (  0.415)       0.060        0.060 
 125  10.42     0.50      0.120       (  0.413)       0.060        0.060 
 126  10.50     0.50      0.120       (  0.411)       0.060        0.060 
 127  10.58     0.67      0.160       (  0.409)       0.080        0.080 
 128  10.67     0.67      0.160       (  0.407)       0.080        0.080 
 129  10.75     0.67      0.160       (  0.405)       0.080        0.080 
 130  10.83     0.67      0.160       (  0.403)       0.080        0.080 
 131  10.92     0.67      0.160       (  0.401)       0.080        0.080 
 132  11.00     0.67      0.160       (  0.399)       0.080        0.080 
 133  11.08     0.63      0.152       (  0.397)       0.076        0.076 
 134  11.17     0.63      0.152       (  0.395)       0.076        0.076 
 135  11.25     0.63      0.152       (  0.393)       0.076        0.076 
 136  11.33     0.63      0.152       (  0.391)       0.076        0.076 
 137  11.42     0.63      0.152       (  0.389)       0.076        0.076 
 138  11.50     0.63      0.152       (  0.387)       0.076        0.076 
 139  11.58     0.57      0.136       (  0.385)       0.068        0.068 
 140  11.67     0.57      0.136       (  0.383)       0.068        0.068 
 141  11.75     0.57      0.136       (  0.381)       0.068        0.068 
 142  11.83     0.60      0.144       (  0.379)       0.072        0.072 
 143  11.92     0.60      0.144       (  0.378)       0.072        0.072 
 144  12.00     0.60      0.144       (  0.376)       0.072        0.072 
 145  12.08     0.83      0.200       (  0.374)       0.100        0.100 
 146  12.17     0.83      0.200       (  0.372)       0.100        0.100 
 147  12.25     0.83      0.200       (  0.370)       0.100        0.100 
 148  12.33     0.87      0.208       (  0.368)       0.104        0.104 
 149  12.42     0.87      0.208       (  0.366)       0.104        0.104 
 150  12.50     0.87      0.208       (  0.364)       0.104        0.104 
 151  12.58     0.93      0.224       (  0.363)       0.112        0.112 
 152  12.67     0.93      0.224       (  0.361)       0.112        0.112 
 153  12.75     0.93      0.224       (  0.359)       0.112        0.112 
 154  12.83     0.97      0.232       (  0.357)       0.116        0.116 
 155  12.92     0.97      0.232       (  0.355)       0.116        0.116 
 156  13.00     0.97      0.232       (  0.354)       0.116        0.116 
 157  13.08     1.13      0.272       (  0.352)       0.136        0.136 
 158  13.17     1.13      0.272       (  0.350)       0.136        0.136 
 159  13.25     1.13      0.272       (  0.348)       0.136        0.136 
 160  13.33     1.13      0.272       (  0.346)       0.136        0.136 
 161  13.42     1.13      0.272       (  0.345)       0.136        0.136 
 162  13.50     1.13      0.272       (  0.343)       0.136        0.136 
 163  13.58     0.77      0.184       (  0.341)       0.092        0.092 
 164  13.67     0.77      0.184       (  0.339)       0.092        0.092 
 165  13.75     0.77      0.184       (  0.338)       0.092        0.092 
 166  13.83     0.77      0.184       (  0.336)       0.092        0.092 
 167  13.92     0.77      0.184       (  0.334)       0.092        0.092 
 168  14.00     0.77      0.184       (  0.333)       0.092        0.092 
 169  14.08     0.90      0.216       (  0.331)       0.108        0.108 
 170  14.17     0.90      0.216       (  0.329)       0.108        0.108 
 171  14.25     0.90      0.216       (  0.328)       0.108        0.108 
 172  14.33     0.87      0.208       (  0.326)       0.104        0.104 
 173  14.42     0.87      0.208       (  0.324)       0.104        0.104 
 174  14.50     0.87      0.208       (  0.322)       0.104        0.104 
 175  14.58     0.87      0.208       (  0.321)       0.104        0.104 
 176  14.67     0.87      0.208       (  0.319)       0.104        0.104 
 177  14.75     0.87      0.208       (  0.318)       0.104        0.104 
 178  14.83     0.83      0.200       (  0.316)       0.100        0.100 
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 179  14.92     0.83      0.200       (  0.314)       0.100        0.100 
 180  15.00     0.83      0.200       (  0.313)       0.100        0.100 
 181  15.08     0.80      0.192       (  0.311)       0.096        0.096 
 182  15.17     0.80      0.192       (  0.310)       0.096        0.096 
 183  15.25     0.80      0.192       (  0.308)       0.096        0.096 
 184  15.33     0.77      0.184       (  0.306)       0.092        0.092 
 185  15.42     0.77      0.184       (  0.305)       0.092        0.092 
 186  15.50     0.77      0.184       (  0.303)       0.092        0.092 
 187  15.58     0.63      0.152       (  0.302)       0.076        0.076 
 188  15.67     0.63      0.152       (  0.300)       0.076        0.076 
 189  15.75     0.63      0.152       (  0.299)       0.076        0.076 
 190  15.83     0.63      0.152       (  0.297)       0.076        0.076 
 191  15.92     0.63      0.152       (  0.296)       0.076        0.076 
 192  16.00     0.63      0.152       (  0.294)       0.076        0.076 
 193  16.08     0.13      0.032       (  0.293)       0.016        0.016 
 194  16.17     0.13      0.032       (  0.291)       0.016        0.016 
 195  16.25     0.13      0.032       (  0.290)       0.016        0.016 
 196  16.33     0.13      0.032       (  0.288)       0.016        0.016 
 197  16.42     0.13      0.032       (  0.287)       0.016        0.016 
 198  16.50     0.13      0.032       (  0.285)       0.016        0.016 
 199  16.58     0.10      0.024       (  0.284)       0.012        0.012 
 200  16.67     0.10      0.024       (  0.282)       0.012        0.012 
 201  16.75     0.10      0.024       (  0.281)       0.012        0.012 
 202  16.83     0.10      0.024       (  0.279)       0.012        0.012 
 203  16.92     0.10      0.024       (  0.278)       0.012        0.012 
 204  17.00     0.10      0.024       (  0.277)       0.012        0.012 
 205  17.08     0.17      0.040       (  0.275)       0.020        0.020 
 206  17.17     0.17      0.040       (  0.274)       0.020        0.020 
 207  17.25     0.17      0.040       (  0.272)       0.020        0.020 
 208  17.33     0.17      0.040       (  0.271)       0.020        0.020 
 209  17.42     0.17      0.040       (  0.270)       0.020        0.020 
 210  17.50     0.17      0.040       (  0.268)       0.020        0.020 
 211  17.58     0.17      0.040       (  0.267)       0.020        0.020 
 212  17.67     0.17      0.040       (  0.266)       0.020        0.020 
 213  17.75     0.17      0.040       (  0.264)       0.020        0.020 
 214  17.83     0.13      0.032       (  0.263)       0.016        0.016 
 215  17.92     0.13      0.032       (  0.262)       0.016        0.016 
 216  18.00     0.13      0.032       (  0.260)       0.016        0.016 
 217  18.08     0.13      0.032       (  0.259)       0.016        0.016 
 218  18.17     0.13      0.032       (  0.258)       0.016        0.016 
 219  18.25     0.13      0.032       (  0.257)       0.016        0.016 
 220  18.33     0.13      0.032       (  0.255)       0.016        0.016 
 221  18.42     0.13      0.032       (  0.254)       0.016        0.016 
 222  18.50     0.13      0.032       (  0.253)       0.016        0.016 
 223  18.58     0.10      0.024       (  0.252)       0.012        0.012 
 224  18.67     0.10      0.024       (  0.250)       0.012        0.012 
 225  18.75     0.10      0.024       (  0.249)       0.012        0.012 
 226  18.83     0.07      0.016       (  0.248)       0.008        0.008 
 227  18.92     0.07      0.016       (  0.247)       0.008        0.008 
 228  19.00     0.07      0.016       (  0.246)       0.008        0.008 
 229  19.08     0.10      0.024       (  0.245)       0.012        0.012 
 230  19.17     0.10      0.024       (  0.243)       0.012        0.012 
 231  19.25     0.10      0.024       (  0.242)       0.012        0.012 
 232  19.33     0.13      0.032       (  0.241)       0.016        0.016 
 233  19.42     0.13      0.032       (  0.240)       0.016        0.016 
 234  19.50     0.13      0.032       (  0.239)       0.016        0.016 
 235  19.58     0.10      0.024       (  0.238)       0.012        0.012 
 236  19.67     0.10      0.024       (  0.237)       0.012        0.012 
 237  19.75     0.10      0.024       (  0.236)       0.012        0.012 
 238  19.83     0.07      0.016       (  0.235)       0.008        0.008 
 239  19.92     0.07      0.016       (  0.234)       0.008        0.008 
 240  20.00     0.07      0.016       (  0.232)       0.008        0.008 
 241  20.08     0.10      0.024       (  0.231)       0.012        0.012 
 242  20.17     0.10      0.024       (  0.230)       0.012        0.012 
 243  20.25     0.10      0.024       (  0.229)       0.012        0.012 
 244  20.33     0.10      0.024       (  0.228)       0.012        0.012 
 245  20.42     0.10      0.024       (  0.227)       0.012        0.012 
 246  20.50     0.10      0.024       (  0.227)       0.012        0.012 
 247  20.58     0.10      0.024       (  0.226)       0.012        0.012 
 248  20.67     0.10      0.024       (  0.225)       0.012        0.012 
 249  20.75     0.10      0.024       (  0.224)       0.012        0.012 
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 250  20.83     0.07      0.016       (  0.223)       0.008        0.008 
 251  20.92     0.07      0.016       (  0.222)       0.008        0.008 
 252  21.00     0.07      0.016       (  0.221)       0.008        0.008 
 253  21.08     0.10      0.024       (  0.220)       0.012        0.012 
 254  21.17     0.10      0.024       (  0.219)       0.012        0.012 
 255  21.25     0.10      0.024       (  0.218)       0.012        0.012 
 256  21.33     0.07      0.016       (  0.218)       0.008        0.008 
 257  21.42     0.07      0.016       (  0.217)       0.008        0.008 
 258  21.50     0.07      0.016       (  0.216)       0.008        0.008 
 259  21.58     0.10      0.024       (  0.215)       0.012        0.012 
 260  21.67     0.10      0.024       (  0.214)       0.012        0.012 
 261  21.75     0.10      0.024       (  0.214)       0.012        0.012 
 262  21.83     0.07      0.016       (  0.213)       0.008        0.008 
 263  21.92     0.07      0.016       (  0.212)       0.008        0.008 
 264  22.00     0.07      0.016       (  0.211)       0.008        0.008 
 265  22.08     0.10      0.024       (  0.211)       0.012        0.012 
 266  22.17     0.10      0.024       (  0.210)       0.012        0.012 
 267  22.25     0.10      0.024       (  0.209)       0.012        0.012 
 268  22.33     0.07      0.016       (  0.209)       0.008        0.008 
 269  22.42     0.07      0.016       (  0.208)       0.008        0.008 
 270  22.50     0.07      0.016       (  0.207)       0.008        0.008 
 271  22.58     0.07      0.016       (  0.207)       0.008        0.008 
 272  22.67     0.07      0.016       (  0.206)       0.008        0.008 
 273  22.75     0.07      0.016       (  0.206)       0.008        0.008 
 274  22.83     0.07      0.016       (  0.205)       0.008        0.008 
 275  22.92     0.07      0.016       (  0.205)       0.008        0.008 
 276  23.00     0.07      0.016       (  0.204)       0.008        0.008 
 277  23.08     0.07      0.016       (  0.204)       0.008        0.008 
 278  23.17     0.07      0.016       (  0.203)       0.008        0.008 
 279  23.25     0.07      0.016       (  0.203)       0.008        0.008 
 280  23.33     0.07      0.016       (  0.202)       0.008        0.008 
 281  23.42     0.07      0.016       (  0.202)       0.008        0.008 
 282  23.50     0.07      0.016       (  0.202)       0.008        0.008 
 283  23.58     0.07      0.016       (  0.201)       0.008        0.008 
 284  23.67     0.07      0.016       (  0.201)       0.008        0.008 
 285  23.75     0.07      0.016       (  0.201)       0.008        0.008 
 286  23.83     0.07      0.016       (  0.201)       0.008        0.008 
 287  23.92     0.07      0.016       (  0.200)       0.008        0.008 
 288  24.00     0.07      0.016       (  0.200)       0.008        0.008 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    12.0 
 Flood volume = Effective rainfall      1.00(In) 
  times area      29.7(Ac.)/[(In)/(Ft.)] =       2.5(Ac.Ft) 
 Total soil loss =      1.00(In) 
 Total soil loss =     2.475(Ac.Ft) 
 Total rainfall =      2.00(In) 
 Flood volume =      107804.7 Cubic Feet 
 Total soil loss =      107804.7 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      4.073(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0006      0.08  Q         |         |         |         |  
    0+10       0.0019      0.19  Q         |         |         |         |  
    0+15       0.0034      0.22  Q         |         |         |         |  
    0+20       0.0053      0.27  VQ        |         |         |         |  
    0+25       0.0076      0.33  VQ        |         |         |         |  
    0+30       0.0100      0.35  VQ        |         |         |         |  
    0+35       0.0124      0.36  VQ        |         |         |         |  
    0+40       0.0149      0.36  VQ        |         |         |         |  
    0+45       0.0174      0.36  VQ        |         |         |         |  
    0+50       0.0201      0.40  VQ        |         |         |         |  
    0+55       0.0233      0.46  VQ        |         |         |         |  
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    1+ 0       0.0265      0.47  VQ        |         |         |         |  
    1+ 5       0.0295      0.43  VQ        |         |         |         |  
    1+10       0.0321      0.38  VQ        |         |         |         |  
    1+15       0.0347      0.37  VQ        |         |         |         |  
    1+20       0.0372      0.36  VQ        |         |         |         |  
    1+25       0.0397      0.36  VQ        |         |         |         |  
    1+30       0.0421      0.36  VQ        |         |         |         |  
    1+35       0.0446      0.36  VQ        |         |         |         |  
    1+40       0.0471      0.36  VQ        |         |         |         |  
    1+45       0.0496      0.36  VQ        |         |         |         |  
    1+50       0.0523      0.40  VQ        |         |         |         |  
    1+55       0.0555      0.46  VQ        |         |         |         |  
    2+ 0       0.0587      0.47  VQ        |         |         |         |  
    2+ 5       0.0620      0.48  |Q        |         |         |         |  
    2+10       0.0653      0.48  |Q        |         |         |         |  
    2+15       0.0686      0.48  |Q        |         |         |         |  
    2+20       0.0719      0.48  |Q        |         |         |         |  
    2+25       0.0752      0.48  |Q        |         |         |         |  
    2+30       0.0785      0.48  |Q        |         |         |         |  
    2+35       0.0820      0.52  |VQ       |         |         |         |  
    2+40       0.0860      0.58  |VQ       |         |         |         |  
    2+45       0.0901      0.59  |VQ       |         |         |         |  
    2+50       0.0942      0.59  |VQ       |         |         |         |  
    2+55       0.0983      0.60  |VQ       |         |         |         |  
    3+ 0       0.1024      0.60  |VQ       |         |         |         |  
    3+ 5       0.1065      0.60  |VQ       |         |         |         |  
    3+10       0.1106      0.60  |VQ       |         |         |         |  
    3+15       0.1148      0.60  |VQ       |         |         |         |  
    3+20       0.1189      0.60  |VQ       |         |         |         |  
    3+25       0.1230      0.60  |VQ       |         |         |         |  
    3+30       0.1271      0.60  | Q       |         |         |         |  
    3+35       0.1313      0.60  | Q       |         |         |         |  
    3+40       0.1354      0.60  | Q       |         |         |         |  
    3+45       0.1395      0.60  | Q       |         |         |         |  
    3+50       0.1439      0.64  | Q       |         |         |         |  
    3+55       0.1487      0.70  | Q       |         |         |         |  
    4+ 0       0.1536      0.71  | Q       |         |         |         |  
    4+ 5       0.1585      0.71  | Q       |         |         |         |  
    4+10       0.1635      0.72  | Q       |         |         |         |  
    4+15       0.1684      0.72  | Q       |         |         |         |  
    4+20       0.1736      0.76  | VQ      |         |         |         |  
    4+25       0.1793      0.82  | VQ      |         |         |         |  
    4+30       0.1850      0.83  | VQ      |         |         |         |  
    4+35       0.1907      0.83  |  Q      |         |         |         |  
    4+40       0.1965      0.84  |  Q      |         |         |         |  
    4+45       0.2023      0.84  |  Q      |         |         |         |  
    4+50       0.2083      0.88  |  Q      |         |         |         |  
    4+55       0.2148      0.94  |  Q      |         |         |         |  
    5+ 0       0.2213      0.95  |  Q      |         |         |         |  
    5+ 5       0.2273      0.87  |  Q      |         |         |         |  
    5+10       0.2325      0.76  |  Q      |         |         |         |  
    5+15       0.2376      0.74  | QV      |         |         |         |  
    5+20       0.2429      0.77  |  Q      |         |         |         |  
    5+25       0.2486      0.82  |  QV     |         |         |         |  
    5+30       0.2543      0.83  |  QV     |         |         |         |  
    5+35       0.2603      0.88  |  QV     |         |         |         |  
    5+40       0.2667      0.93  |  QV     |         |         |         |  
    5+45       0.2733      0.95  |  QV     |         |         |         |  
    5+50       0.2798      0.95  |  QV     |         |         |         |  
    5+55       0.2864      0.96  |  QV     |         |         |         |  
    6+ 0       0.2930      0.96  |  QV     |         |         |         |  
    6+ 5       0.2999      1.00  |  QV     |         |         |         |  
    6+10       0.3072      1.06  |   Q     |         |         |         |  
    6+15       0.3145      1.07  |   QV    |         |         |         |  
    6+20       0.3219      1.07  |   QV    |         |         |         |  
    6+25       0.3293      1.08  |   QV    |         |         |         |  
    6+30       0.3368      1.08  |   QV    |         |         |         |  
    6+35       0.3445      1.12  |   QV    |         |         |         |  
    6+40       0.3526      1.17  |   QV    |         |         |         |  
    6+45       0.3607      1.19  |   QV    |         |         |         |  
    6+50       0.3690      1.19  |   QV    |         |         |         |  
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    6+55       0.3772      1.20  |   Q V   |         |         |         |  
    7+ 0       0.3855      1.20  |   Q V   |         |         |         |  
    7+ 5       0.3937      1.20  |   Q V   |         |         |         |  
    7+10       0.4020      1.20  |   Q V   |         |         |         |  
    7+15       0.4102      1.20  |   Q V   |         |         |         |  
    7+20       0.4187      1.24  |   Q V   |         |         |         |  
    7+25       0.4276      1.29  |    QV   |         |         |         |  
    7+30       0.4367      1.31  |    Q V  |         |         |         |  
    7+35       0.4460      1.35  |    Q V  |         |         |         |  
    7+40       0.4557      1.41  |    Q V  |         |         |         |  
    7+45       0.4655      1.43  |    Q V  |         |         |         |  
    7+50       0.4757      1.47  |    Q V  |         |         |         |  
    7+55       0.4863      1.53  |     QV  |         |         |         |  
    8+ 0       0.4969      1.55  |     Q V |         |         |         |  
    8+ 5       0.5082      1.64  |     Q V |         |         |         |  
    8+10       0.5202      1.75  |     Q V |         |         |         |  
    8+15       0.5325      1.78  |      QV |         |         |         |  
    8+20       0.5448      1.79  |      QV |         |         |         |  
    8+25       0.5571      1.79  |      Q V|         |         |         |  
    8+30       0.5695      1.80  |      Q V|         |         |         |  
    8+35       0.5822      1.84  |      Q V|         |         |         |  
    8+40       0.5952      1.89  |      Q V|         |         |         |  
    8+45       0.6083      1.91  |      Q V|         |         |         |  
    8+50       0.6218      1.95  |      Q  V         |         |         |  
    8+55       0.6357      2.01  |       Q V         |         |         |  
    9+ 0       0.6496      2.03  |       Q V         |         |         |  
    9+ 5       0.6642      2.11  |       Q V         |         |         |  
    9+10       0.6795      2.23  |       Q V         |         |         |  
    9+15       0.6951      2.26  |        Q|V        |         |         |  
    9+20       0.7110      2.31  |        Q|V        |         |         |  
    9+25       0.7273      2.37  |        Q|V        |         |         |  
    9+30       0.7437      2.39  |        Q| V       |         |         |  
    9+35       0.7605      2.43  |        Q| V       |         |         |  
    9+40       0.7776      2.49  |        Q| V       |         |         |  
    9+45       0.7949      2.51  |         Q V       |         |         |  
    9+50       0.8125      2.55  |         Q  V      |         |         |  
    9+55       0.8304      2.61  |         Q  V      |         |         |  
   10+ 0       0.8485      2.63  |         Q  V      |         |         |  
   10+ 5       0.8647      2.34  |        Q|  V      |         |         |  
   10+10       0.8781      1.96  |      Q  |   V     |         |         |  
   10+15       0.8910      1.87  |      Q  |   V     |         |         |  
   10+20       0.9036      1.83  |      Q  |   V     |         |         |  
   10+25       0.9160      1.81  |      Q  |   V     |         |         |  
   10+30       0.9284      1.80  |      Q  |    V    |         |         |  
   10+35       0.9422      2.00  |       Q |    V    |         |         |  
   10+40       0.9579      2.28  |        Q|    V    |         |         |  
   10+45       0.9740      2.35  |        Q|    V    |         |         |  
   10+50       0.9904      2.38  |        Q|     V   |         |         |  
   10+55       1.0068      2.39  |        Q|     V   |         |         |  
   11+ 0       1.0233      2.40  |        Q|     V   |         |         |  
   11+ 5       1.0396      2.35  |        Q|     V   |         |         |  
   11+10       1.0554      2.30  |        Q|      V  |         |         |  
   11+15       1.0711      2.29  |        Q|      V  |         |         |  
   11+20       1.0868      2.28  |        Q|      V  |         |         |  
   11+25       1.1025      2.28  |        Q|      V  |         |         |  
   11+30       1.1182      2.28  |        Q|       V |         |         |  
   11+35       1.1333      2.19  |       Q |       V |         |         |  
   11+40       1.1476      2.08  |       Q |       V |         |         |  
   11+45       1.1618      2.06  |       Q |       V |         |         |  
   11+50       1.1762      2.09  |       Q |        V|         |         |  
   11+55       1.1909      2.14  |       Q |        V|         |         |  
   12+ 0       1.2057      2.15  |       Q |        V|         |         |  
   12+ 5       1.2224      2.44  |        Q|        V|         |         |  
   12+10       1.2420      2.83  |         |Q        V         |         |  
   12+15       1.2621      2.93  |         |Q        V         |         |  
   12+20       1.2828      3.01  |         | Q       V         |         |  
   12+25       1.3040      3.08  |         | Q       |V        |         |  
   12+30       1.3254      3.10  |         | Q       |V        |         |  
   12+35       1.3474      3.19  |         | Q       |V        |         |  
   12+40       1.3702      3.31  |         |  Q      | V       |         |  
   12+45       1.3932      3.33  |         |  Q      | V       |         |  
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   12+50       1.4165      3.39  |         |  Q      | V       |         |  
   12+55       1.4402      3.45  |         |  Q      |  V      |         |  
   13+ 0       1.4641      3.46  |         |  Q      |  V      |         |  
   13+ 5       1.4894      3.67  |         |   Q     |   V     |         |  
   13+10       1.5166      3.96  |         |    Q    |   V     |         |  
   13+15       1.5444      4.02  |         |     Q   |   V     |         |  
   13+20       1.5723      4.05  |         |     Q   |    V    |         |  
   13+25       1.6003      4.07  |         |     Q   |    V    |         |  
   13+30       1.6283      4.07  |         |     Q   |     V   |         |  
   13+35       1.6533      3.62  |         |   Q     |     V   |         |  
   13+40       1.6740      3.01  |         | Q       |      V  |         |  
   13+45       1.6937      2.86  |         |Q        |      V  |         |  
   13+50       1.7130      2.80  |         |Q        |      V  |         |  
   13+55       1.7320      2.77  |         |Q        |      V  |         |  
   14+ 0       1.7510      2.76  |         |Q        |       V |         |  
   14+ 5       1.7711      2.92  |         |Q        |       V |         |  
   14+10       1.7928      3.14  |         | Q       |       V |         |  
   14+15       1.8148      3.19  |         | Q       |        V|         |  
   14+20       1.8366      3.18  |         | Q       |        V|         |  
   14+25       1.8582      3.13  |         | Q       |         V         |  
   14+30       1.8797      3.12  |         | Q       |         V         |  
   14+35       1.9012      3.12  |         | Q       |         V         |  
   14+40       1.9227      3.12  |         | Q       |         |V        |  
   14+45       1.9441      3.11  |         | Q       |         |V        |  
   14+50       1.9653      3.07  |         | Q       |         |V        |  
   14+55       1.9861      3.02  |         | Q       |         | V       |  
   15+ 0       2.0067      3.00  |         | Q       |         | V       |  
   15+ 5       2.0271      2.96  |         |Q        |         | V       |  
   15+10       2.0471      2.90  |         |Q        |         |  V      |  
   15+15       2.0669      2.88  |         |Q        |         |  V      |  
   15+20       2.0865      2.84  |         |Q        |         |  V      |  
   15+25       2.1056      2.78  |         |Q        |         |   V     |  
   15+30       2.1247      2.76  |         |Q        |         |   V     |  
   15+35       2.1425      2.60  |         Q         |         |   V     |  
   15+40       2.1589      2.37  |        Q|         |         |   V     |  
   15+45       2.1748      2.32  |        Q|         |         |    V    |  
   15+50       2.1906      2.29  |        Q|         |         |    V    |  
   15+55       2.2063      2.28  |        Q|         |         |    V    |  
   16+ 0       2.2220      2.28  |        Q|         |         |    V    |  
   16+ 5       2.2334      1.66  |     Q   |         |         |     V   |  
   16+10       2.2391      0.82  |  Q      |         |         |     V   |  
   16+15       2.2434      0.63  | Q       |         |         |     V   |  
   16+20       2.2471      0.54  | Q       |         |         |     V   |  
   16+25       2.2505      0.50  |Q        |         |         |     V   |  
   16+30       2.2538      0.48  |Q        |         |         |     V   |  
   16+35       2.2569      0.44  |Q        |         |         |     V   |  
   16+40       2.2595      0.38  |Q        |         |         |     V   |  
   16+45       2.2620      0.37  |Q        |         |         |     V   |  
   16+50       2.2645      0.36  |Q        |         |         |     V   |  
   16+55       2.2670      0.36  |Q        |         |         |     V   |  
   17+ 0       2.2695      0.36  |Q        |         |         |     V   |  
   17+ 5       2.2725      0.44  |Q        |         |         |     V   |  
   17+10       2.2764      0.55  | Q       |         |         |     V   |  
   17+15       2.2803      0.58  | Q       |         |         |     V   |  
   17+20       2.2844      0.59  | Q       |         |         |     V   |  
   17+25       2.2885      0.60  | Q       |         |         |     V   |  
   17+30       2.2926      0.60  | Q       |         |         |      V  |  
   17+35       2.2968      0.60  | Q       |         |         |      V  |  
   17+40       2.3009      0.60  | Q       |         |         |      V  |  
   17+45       2.3050      0.60  | Q       |         |         |      V  |  
   17+50       2.3089      0.56  | Q       |         |         |      V  |  
   17+55       2.3123      0.50  | Q       |         |         |      V  |  
   18+ 0       2.3157      0.49  |Q        |         |         |      V  |  
   18+ 5       2.3190      0.48  |Q        |         |         |      V  |  
   18+10       2.3223      0.48  |Q        |         |         |      V  |  
   18+15       2.3256      0.48  |Q        |         |         |      V  |  
   18+20       2.3289      0.48  |Q        |         |         |      V  |  
   18+25       2.3322      0.48  |Q        |         |         |      V  |  
   18+30       2.3355      0.48  |Q        |         |         |      V  |  
   18+35       2.3385      0.44  |Q        |         |         |      V  |  
   18+40       2.3412      0.38  |Q        |         |         |      V  |  
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   18+45       2.3437      0.37  |Q        |         |         |      V  |  
   18+50       2.3459      0.32  |Q        |         |         |      V  |  
   18+55       2.3477      0.26  |Q        |         |         |      V  |  
   19+ 0       2.3495      0.25  Q         |         |         |      V  |  
   19+ 5       2.3514      0.28  |Q        |         |         |       V |  
   19+10       2.3538      0.34  |Q        |         |         |       V |  
   19+15       2.3562      0.35  |Q        |         |         |       V |  
   19+20       2.3589      0.40  |Q        |         |         |       V |  
   19+25       2.3620      0.45  |Q        |         |         |       V |  
   19+30       2.3653      0.47  |Q        |         |         |       V |  
   19+35       2.3682      0.43  |Q        |         |         |       V |  
   19+40       2.3709      0.38  |Q        |         |         |       V |  
   19+45       2.3734      0.37  |Q        |         |         |       V |  
   19+50       2.3756      0.32  |Q        |         |         |       V |  
   19+55       2.3774      0.26  |Q        |         |         |       V |  
   20+ 0       2.3792      0.25  Q         |         |         |       V |  
   20+ 5       2.3811      0.28  |Q        |         |         |       V |  
   20+10       2.3835      0.34  |Q        |         |         |       V |  
   20+15       2.3859      0.35  |Q        |         |         |       V |  
   20+20       2.3883      0.36  |Q        |         |         |       V |  
   20+25       2.3908      0.36  |Q        |         |         |       V |  
   20+30       2.3932      0.36  |Q        |         |         |       V |  
   20+35       2.3957      0.36  |Q        |         |         |       V |  
   20+40       2.3982      0.36  |Q        |         |         |       V |  
   20+45       2.4007      0.36  |Q        |         |         |       V |  
   20+50       2.4029      0.32  |Q        |         |         |       V |  
   20+55       2.4047      0.26  |Q        |         |         |       V |  
   21+ 0       2.4064      0.25  Q         |         |         |       V |  
   21+ 5       2.4083      0.28  |Q        |         |         |       V |  
   21+10       2.4107      0.34  |Q        |         |         |       V |  
   21+15       2.4131      0.35  |Q        |         |         |        V|  
   21+20       2.4152      0.31  |Q        |         |         |        V|  
   21+25       2.4170      0.26  |Q        |         |         |        V|  
   21+30       2.4188      0.25  Q         |         |         |        V|  
   21+35       2.4207      0.28  |Q        |         |         |        V|  
   21+40       2.4230      0.34  |Q        |         |         |        V|  
   21+45       2.4255      0.35  |Q        |         |         |        V|  
   21+50       2.4276      0.31  |Q        |         |         |        V|  
   21+55       2.4294      0.26  |Q        |         |         |        V|  
   22+ 0       2.4311      0.25  Q         |         |         |        V|  
   22+ 5       2.4331      0.28  |Q        |         |         |        V|  
   22+10       2.4354      0.34  |Q        |         |         |        V|  
   22+15       2.4378      0.35  |Q        |         |         |        V|  
   22+20       2.4400      0.31  |Q        |         |         |        V|  
   22+25       2.4418      0.26  |Q        |         |         |        V|  
   22+30       2.4435      0.25  Q         |         |         |        V|  
   22+35       2.4452      0.24  Q         |         |         |        V|  
   22+40       2.4468      0.24  Q         |         |         |        V|  
   22+45       2.4485      0.24  Q         |         |         |        V|  
   22+50       2.4501      0.24  Q         |         |         |        V|  
   22+55       2.4518      0.24  Q         |         |         |        V|  
   23+ 0       2.4534      0.24  Q         |         |         |        V|  
   23+ 5       2.4551      0.24  Q         |         |         |        V|  
   23+10       2.4567      0.24  Q         |         |         |        V|  
   23+15       2.4584      0.24  Q         |         |         |        V|  
   23+20       2.4600      0.24  Q         |         |         |        V|  
   23+25       2.4617      0.24  Q         |         |         |        V|  
   23+30       2.4633      0.24  Q         |         |         |        V|  
   23+35       2.4650      0.24  Q         |         |         |        V|  
   23+40       2.4666      0.24  Q         |         |         |        V|  
   23+45       2.4683      0.24  Q         |         |         |        V|  
   23+50       2.4699      0.24  Q         |         |         |        V|  
   23+55       2.4716      0.24  Q         |         |         |        V|  
   24+ 0       2.4732      0.24  Q         |         |         |        V|  
   24+ 5       2.4743      0.16  Q         |         |         |        V|  
   24+10       2.4746      0.05  Q         |         |         |        V|  
   24+15       2.4748      0.02  Q         |         |         |        V|  
   24+20       2.4748      0.01  Q         |         |         |        V|  
   24+25       2.4749      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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APPENDIX C.5: AREA “B” – PRE-PROJECT CONDITION 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARBEXONSITE242.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD PRE-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 2-YEAR, 24-HOUR STORM DURATION 
 ONSITE AREA "B" 
 FILENAME: ARBEXONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      15.65(Ac.)  =      0.024 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      15.65(Ac.)  =      0.024 Sq. Mi. 
 Length along longest watercourse =    1881.50(Ft.) 
 Length along longest watercourse measured to centroid =     959.32(Ft.) 
 Length along longest watercourse =      0.356 Mi. 
 Length along longest watercourse measured to centroid =      0.182 Mi. 
 Difference in elevation =     136.00(Ft.) 
 Slope along watercourse =    381.6529 Ft./Mi. 
 Average Manning's 'N' = 0.030 
 Lag time =    0.082 Hr. 
 Lag time =     4.93 Min. 
 25% of lag time =     1.23 Min. 
 40% of lag time =     1.97 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        15.65         2.00         31.30 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        15.65         5.00         78.25 
 
 STORM EVENT (YEAR) =    2.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    2.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    2.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     15.650           82.47         0.000 
  Total Area Entered =     15.65(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 82.5  66.5      0.400     0.000        0.400       1.000      0.400 
                                                          Sum (F) =   0.400 
 Area averaged mean soil loss (F) (In/Hr) =  0.400 
 Minimum soil loss rate ((In/Hr)) =  0.200 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.900 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        101.332         19.610              3.093 
     2   0.167        202.664         48.497              7.649 
     3   0.250        303.997         15.437              2.435 
     4   0.333        405.329          6.993              1.103 
     5   0.417        506.661          3.922              0.619 
     6   0.500        607.993          2.535              0.400 
     7   0.583        709.325          1.558              0.246 
     8   0.667        810.657          1.448              0.228 
                               Sum = 100.000   Sum=      15.772 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.016       (  0.710)       0.014        0.002 
   2   0.17     0.07      0.016       (  0.707)       0.014        0.002 
   3   0.25     0.07      0.016       (  0.704)       0.014        0.002 
   4   0.33     0.10      0.024       (  0.701)       0.022        0.002 
   5   0.42     0.10      0.024       (  0.699)       0.022        0.002 
   6   0.50     0.10      0.024       (  0.696)       0.022        0.002 
   7   0.58     0.10      0.024       (  0.693)       0.022        0.002 
   8   0.67     0.10      0.024       (  0.690)       0.022        0.002 
   9   0.75     0.10      0.024       (  0.688)       0.022        0.002 
  10   0.83     0.13      0.032       (  0.685)       0.029        0.003 
  11   0.92     0.13      0.032       (  0.682)       0.029        0.003 
  12   1.00     0.13      0.032       (  0.680)       0.029        0.003 
  13   1.08     0.10      0.024       (  0.677)       0.022        0.002 
  14   1.17     0.10      0.024       (  0.674)       0.022        0.002 
  15   1.25     0.10      0.024       (  0.672)       0.022        0.002 
  16   1.33     0.10      0.024       (  0.669)       0.022        0.002 
  17   1.42     0.10      0.024       (  0.666)       0.022        0.002 
  18   1.50     0.10      0.024       (  0.664)       0.022        0.002 
  19   1.58     0.10      0.024       (  0.661)       0.022        0.002 
  20   1.67     0.10      0.024       (  0.658)       0.022        0.002 
  21   1.75     0.10      0.024       (  0.656)       0.022        0.002 
  22   1.83     0.13      0.032       (  0.653)       0.029        0.003 
  23   1.92     0.13      0.032       (  0.650)       0.029        0.003 
  24   2.00     0.13      0.032       (  0.648)       0.029        0.003 
  25   2.08     0.13      0.032       (  0.645)       0.029        0.003 
  26   2.17     0.13      0.032       (  0.643)       0.029        0.003 
  27   2.25     0.13      0.032       (  0.640)       0.029        0.003 
  28   2.33     0.13      0.032       (  0.637)       0.029        0.003 
  29   2.42     0.13      0.032       (  0.635)       0.029        0.003 
  30   2.50     0.13      0.032       (  0.632)       0.029        0.003 
  31   2.58     0.17      0.040       (  0.630)       0.036        0.004 
  32   2.67     0.17      0.040       (  0.627)       0.036        0.004 
  33   2.75     0.17      0.040       (  0.624)       0.036        0.004 
  34   2.83     0.17      0.040       (  0.622)       0.036        0.004 
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  35   2.92     0.17      0.040       (  0.619)       0.036        0.004 
  36   3.00     0.17      0.040       (  0.617)       0.036        0.004 
  37   3.08     0.17      0.040       (  0.614)       0.036        0.004 
  38   3.17     0.17      0.040       (  0.612)       0.036        0.004 
  39   3.25     0.17      0.040       (  0.609)       0.036        0.004 
  40   3.33     0.17      0.040       (  0.607)       0.036        0.004 
  41   3.42     0.17      0.040       (  0.604)       0.036        0.004 
  42   3.50     0.17      0.040       (  0.601)       0.036        0.004 
  43   3.58     0.17      0.040       (  0.599)       0.036        0.004 
  44   3.67     0.17      0.040       (  0.596)       0.036        0.004 
  45   3.75     0.17      0.040       (  0.594)       0.036        0.004 
  46   3.83     0.20      0.048       (  0.591)       0.043        0.005 
  47   3.92     0.20      0.048       (  0.589)       0.043        0.005 
  48   4.00     0.20      0.048       (  0.586)       0.043        0.005 
  49   4.08     0.20      0.048       (  0.584)       0.043        0.005 
  50   4.17     0.20      0.048       (  0.581)       0.043        0.005 
  51   4.25     0.20      0.048       (  0.579)       0.043        0.005 
  52   4.33     0.23      0.056       (  0.577)       0.050        0.006 
  53   4.42     0.23      0.056       (  0.574)       0.050        0.006 
  54   4.50     0.23      0.056       (  0.572)       0.050        0.006 
  55   4.58     0.23      0.056       (  0.569)       0.050        0.006 
  56   4.67     0.23      0.056       (  0.567)       0.050        0.006 
  57   4.75     0.23      0.056       (  0.564)       0.050        0.006 
  58   4.83     0.27      0.064       (  0.562)       0.058        0.006 
  59   4.92     0.27      0.064       (  0.559)       0.058        0.006 
  60   5.00     0.27      0.064       (  0.557)       0.058        0.006 
  61   5.08     0.20      0.048       (  0.555)       0.043        0.005 
  62   5.17     0.20      0.048       (  0.552)       0.043        0.005 
  63   5.25     0.20      0.048       (  0.550)       0.043        0.005 
  64   5.33     0.23      0.056       (  0.547)       0.050        0.006 
  65   5.42     0.23      0.056       (  0.545)       0.050        0.006 
  66   5.50     0.23      0.056       (  0.543)       0.050        0.006 
  67   5.58     0.27      0.064       (  0.540)       0.058        0.006 
  68   5.67     0.27      0.064       (  0.538)       0.058        0.006 
  69   5.75     0.27      0.064       (  0.535)       0.058        0.006 
  70   5.83     0.27      0.064       (  0.533)       0.058        0.006 
  71   5.92     0.27      0.064       (  0.531)       0.058        0.006 
  72   6.00     0.27      0.064       (  0.528)       0.058        0.006 
  73   6.08     0.30      0.072       (  0.526)       0.065        0.007 
  74   6.17     0.30      0.072       (  0.524)       0.065        0.007 
  75   6.25     0.30      0.072       (  0.521)       0.065        0.007 
  76   6.33     0.30      0.072       (  0.519)       0.065        0.007 
  77   6.42     0.30      0.072       (  0.517)       0.065        0.007 
  78   6.50     0.30      0.072       (  0.514)       0.065        0.007 
  79   6.58     0.33      0.080       (  0.512)       0.072        0.008 
  80   6.67     0.33      0.080       (  0.510)       0.072        0.008 
  81   6.75     0.33      0.080       (  0.507)       0.072        0.008 
  82   6.83     0.33      0.080       (  0.505)       0.072        0.008 
  83   6.92     0.33      0.080       (  0.503)       0.072        0.008 
  84   7.00     0.33      0.080       (  0.501)       0.072        0.008 
  85   7.08     0.33      0.080       (  0.498)       0.072        0.008 
  86   7.17     0.33      0.080       (  0.496)       0.072        0.008 
  87   7.25     0.33      0.080       (  0.494)       0.072        0.008 
  88   7.33     0.37      0.088       (  0.492)       0.079        0.009 
  89   7.42     0.37      0.088       (  0.489)       0.079        0.009 
  90   7.50     0.37      0.088       (  0.487)       0.079        0.009 
  91   7.58     0.40      0.096       (  0.485)       0.086        0.010 
  92   7.67     0.40      0.096       (  0.483)       0.086        0.010 
  93   7.75     0.40      0.096       (  0.480)       0.086        0.010 
  94   7.83     0.43      0.104       (  0.478)       0.094        0.010 
  95   7.92     0.43      0.104       (  0.476)       0.094        0.010 
  96   8.00     0.43      0.104       (  0.474)       0.094        0.010 
  97   8.08     0.50      0.120       (  0.471)       0.108        0.012 
  98   8.17     0.50      0.120       (  0.469)       0.108        0.012 
  99   8.25     0.50      0.120       (  0.467)       0.108        0.012 
 100   8.33     0.50      0.120       (  0.465)       0.108        0.012 
 101   8.42     0.50      0.120       (  0.463)       0.108        0.012 
 102   8.50     0.50      0.120       (  0.461)       0.108        0.012 
 103   8.58     0.53      0.128       (  0.458)       0.115        0.013 
 104   8.67     0.53      0.128       (  0.456)       0.115        0.013 
 105   8.75     0.53      0.128       (  0.454)       0.115        0.013 

 

4 
 

 106   8.83     0.57      0.136       (  0.452)       0.122        0.014 
 107   8.92     0.57      0.136       (  0.450)       0.122        0.014 
 108   9.00     0.57      0.136       (  0.448)       0.122        0.014 
 109   9.08     0.63      0.152       (  0.446)       0.137        0.015 
 110   9.17     0.63      0.152       (  0.443)       0.137        0.015 
 111   9.25     0.63      0.152       (  0.441)       0.137        0.015 
 112   9.33     0.67      0.160       (  0.439)       0.144        0.016 
 113   9.42     0.67      0.160       (  0.437)       0.144        0.016 
 114   9.50     0.67      0.160       (  0.435)       0.144        0.016 
 115   9.58     0.70      0.168       (  0.433)       0.151        0.017 
 116   9.67     0.70      0.168       (  0.431)       0.151        0.017 
 117   9.75     0.70      0.168       (  0.429)       0.151        0.017 
 118   9.83     0.73      0.176       (  0.427)       0.158        0.018 
 119   9.92     0.73      0.176       (  0.425)       0.158        0.018 
 120  10.00     0.73      0.176       (  0.423)       0.158        0.018 
 121  10.08     0.50      0.120       (  0.421)       0.108        0.012 
 122  10.17     0.50      0.120       (  0.419)       0.108        0.012 
 123  10.25     0.50      0.120       (  0.417)       0.108        0.012 
 124  10.33     0.50      0.120       (  0.415)       0.108        0.012 
 125  10.42     0.50      0.120       (  0.413)       0.108        0.012 
 126  10.50     0.50      0.120       (  0.411)       0.108        0.012 
 127  10.58     0.67      0.160       (  0.409)       0.144        0.016 
 128  10.67     0.67      0.160       (  0.407)       0.144        0.016 
 129  10.75     0.67      0.160       (  0.405)       0.144        0.016 
 130  10.83     0.67      0.160       (  0.403)       0.144        0.016 
 131  10.92     0.67      0.160       (  0.401)       0.144        0.016 
 132  11.00     0.67      0.160       (  0.399)       0.144        0.016 
 133  11.08     0.63      0.152       (  0.397)       0.137        0.015 
 134  11.17     0.63      0.152       (  0.395)       0.137        0.015 
 135  11.25     0.63      0.152       (  0.393)       0.137        0.015 
 136  11.33     0.63      0.152       (  0.391)       0.137        0.015 
 137  11.42     0.63      0.152       (  0.389)       0.137        0.015 
 138  11.50     0.63      0.152       (  0.387)       0.137        0.015 
 139  11.58     0.57      0.136       (  0.385)       0.122        0.014 
 140  11.67     0.57      0.136       (  0.383)       0.122        0.014 
 141  11.75     0.57      0.136       (  0.381)       0.122        0.014 
 142  11.83     0.60      0.144       (  0.379)       0.130        0.014 
 143  11.92     0.60      0.144       (  0.377)       0.130        0.014 
 144  12.00     0.60      0.144       (  0.376)       0.130        0.014 
 145  12.08     0.83      0.200       (  0.374)       0.180        0.020 
 146  12.17     0.83      0.200       (  0.372)       0.180        0.020 
 147  12.25     0.83      0.200       (  0.370)       0.180        0.020 
 148  12.33     0.87      0.208       (  0.368)       0.187        0.021 
 149  12.42     0.87      0.208       (  0.366)       0.187        0.021 
 150  12.50     0.87      0.208       (  0.364)       0.187        0.021 
 151  12.58     0.93      0.224       (  0.363)       0.202        0.022 
 152  12.67     0.93      0.224       (  0.361)       0.202        0.022 
 153  12.75     0.93      0.224       (  0.359)       0.202        0.022 
 154  12.83     0.97      0.232       (  0.357)       0.209        0.023 
 155  12.92     0.97      0.232       (  0.355)       0.209        0.023 
 156  13.00     0.97      0.232       (  0.353)       0.209        0.023 
 157  13.08     1.13      0.272       (  0.352)       0.245        0.027 
 158  13.17     1.13      0.272       (  0.350)       0.245        0.027 
 159  13.25     1.13      0.272       (  0.348)       0.245        0.027 
 160  13.33     1.13      0.272       (  0.346)       0.245        0.027 
 161  13.42     1.13      0.272       (  0.345)       0.245        0.027 
 162  13.50     1.13      0.272       (  0.343)       0.245        0.027 
 163  13.58     0.77      0.184       (  0.341)       0.166        0.018 
 164  13.67     0.77      0.184       (  0.339)       0.166        0.018 
 165  13.75     0.77      0.184       (  0.338)       0.166        0.018 
 166  13.83     0.77      0.184       (  0.336)       0.166        0.018 
 167  13.92     0.77      0.184       (  0.334)       0.166        0.018 
 168  14.00     0.77      0.184       (  0.332)       0.166        0.018 
 169  14.08     0.90      0.216       (  0.331)       0.194        0.022 
 170  14.17     0.90      0.216       (  0.329)       0.194        0.022 
 171  14.25     0.90      0.216       (  0.327)       0.194        0.022 
 172  14.33     0.87      0.208       (  0.326)       0.187        0.021 
 173  14.42     0.87      0.208       (  0.324)       0.187        0.021 
 174  14.50     0.87      0.208       (  0.322)       0.187        0.021 
 175  14.58     0.87      0.208       (  0.321)       0.187        0.021 
 176  14.67     0.87      0.208       (  0.319)       0.187        0.021 
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 177  14.75     0.87      0.208       (  0.317)       0.187        0.021 
 178  14.83     0.83      0.200       (  0.316)       0.180        0.020 
 179  14.92     0.83      0.200       (  0.314)       0.180        0.020 
 180  15.00     0.83      0.200       (  0.313)       0.180        0.020 
 181  15.08     0.80      0.192       (  0.311)       0.173        0.019 
 182  15.17     0.80      0.192       (  0.309)       0.173        0.019 
 183  15.25     0.80      0.192       (  0.308)       0.173        0.019 
 184  15.33     0.77      0.184       (  0.306)       0.166        0.018 
 185  15.42     0.77      0.184       (  0.305)       0.166        0.018 
 186  15.50     0.77      0.184       (  0.303)       0.166        0.018 
 187  15.58     0.63      0.152       (  0.302)       0.137        0.015 
 188  15.67     0.63      0.152       (  0.300)       0.137        0.015 
 189  15.75     0.63      0.152       (  0.298)       0.137        0.015 
 190  15.83     0.63      0.152       (  0.297)       0.137        0.015 
 191  15.92     0.63      0.152       (  0.295)       0.137        0.015 
 192  16.00     0.63      0.152       (  0.294)       0.137        0.015 
 193  16.08     0.13      0.032       (  0.292)       0.029        0.003 
 194  16.17     0.13      0.032       (  0.291)       0.029        0.003 
 195  16.25     0.13      0.032       (  0.289)       0.029        0.003 
 196  16.33     0.13      0.032       (  0.288)       0.029        0.003 
 197  16.42     0.13      0.032       (  0.287)       0.029        0.003 
 198  16.50     0.13      0.032       (  0.285)       0.029        0.003 
 199  16.58     0.10      0.024       (  0.284)       0.022        0.002 
 200  16.67     0.10      0.024       (  0.282)       0.022        0.002 
 201  16.75     0.10      0.024       (  0.281)       0.022        0.002 
 202  16.83     0.10      0.024       (  0.279)       0.022        0.002 
 203  16.92     0.10      0.024       (  0.278)       0.022        0.002 
 204  17.00     0.10      0.024       (  0.276)       0.022        0.002 
 205  17.08     0.17      0.040       (  0.275)       0.036        0.004 
 206  17.17     0.17      0.040       (  0.274)       0.036        0.004 
 207  17.25     0.17      0.040       (  0.272)       0.036        0.004 
 208  17.33     0.17      0.040       (  0.271)       0.036        0.004 
 209  17.42     0.17      0.040       (  0.270)       0.036        0.004 
 210  17.50     0.17      0.040       (  0.268)       0.036        0.004 
 211  17.58     0.17      0.040       (  0.267)       0.036        0.004 
 212  17.67     0.17      0.040       (  0.266)       0.036        0.004 
 213  17.75     0.17      0.040       (  0.264)       0.036        0.004 
 214  17.83     0.13      0.032       (  0.263)       0.029        0.003 
 215  17.92     0.13      0.032       (  0.262)       0.029        0.003 
 216  18.00     0.13      0.032       (  0.260)       0.029        0.003 
 217  18.08     0.13      0.032       (  0.259)       0.029        0.003 
 218  18.17     0.13      0.032       (  0.258)       0.029        0.003 
 219  18.25     0.13      0.032       (  0.257)       0.029        0.003 
 220  18.33     0.13      0.032       (  0.255)       0.029        0.003 
 221  18.42     0.13      0.032       (  0.254)       0.029        0.003 
 222  18.50     0.13      0.032       (  0.253)       0.029        0.003 
 223  18.58     0.10      0.024       (  0.252)       0.022        0.002 
 224  18.67     0.10      0.024       (  0.250)       0.022        0.002 
 225  18.75     0.10      0.024       (  0.249)       0.022        0.002 
 226  18.83     0.07      0.016       (  0.248)       0.014        0.002 
 227  18.92     0.07      0.016       (  0.247)       0.014        0.002 
 228  19.00     0.07      0.016       (  0.246)       0.014        0.002 
 229  19.08     0.10      0.024       (  0.244)       0.022        0.002 
 230  19.17     0.10      0.024       (  0.243)       0.022        0.002 
 231  19.25     0.10      0.024       (  0.242)       0.022        0.002 
 232  19.33     0.13      0.032       (  0.241)       0.029        0.003 
 233  19.42     0.13      0.032       (  0.240)       0.029        0.003 
 234  19.50     0.13      0.032       (  0.239)       0.029        0.003 
 235  19.58     0.10      0.024       (  0.238)       0.022        0.002 
 236  19.67     0.10      0.024       (  0.237)       0.022        0.002 
 237  19.75     0.10      0.024       (  0.236)       0.022        0.002 
 238  19.83     0.07      0.016       (  0.235)       0.014        0.002 
 239  19.92     0.07      0.016       (  0.233)       0.014        0.002 
 240  20.00     0.07      0.016       (  0.232)       0.014        0.002 
 241  20.08     0.10      0.024       (  0.231)       0.022        0.002 
 242  20.17     0.10      0.024       (  0.230)       0.022        0.002 
 243  20.25     0.10      0.024       (  0.229)       0.022        0.002 
 244  20.33     0.10      0.024       (  0.228)       0.022        0.002 
 245  20.42     0.10      0.024       (  0.227)       0.022        0.002 
 246  20.50     0.10      0.024       (  0.226)       0.022        0.002 
 247  20.58     0.10      0.024       (  0.225)       0.022        0.002 
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 248  20.67     0.10      0.024       (  0.225)       0.022        0.002 
 249  20.75     0.10      0.024       (  0.224)       0.022        0.002 
 250  20.83     0.07      0.016       (  0.223)       0.014        0.002 
 251  20.92     0.07      0.016       (  0.222)       0.014        0.002 
 252  21.00     0.07      0.016       (  0.221)       0.014        0.002 
 253  21.08     0.10      0.024       (  0.220)       0.022        0.002 
 254  21.17     0.10      0.024       (  0.219)       0.022        0.002 
 255  21.25     0.10      0.024       (  0.218)       0.022        0.002 
 256  21.33     0.07      0.016       (  0.217)       0.014        0.002 
 257  21.42     0.07      0.016       (  0.217)       0.014        0.002 
 258  21.50     0.07      0.016       (  0.216)       0.014        0.002 
 259  21.58     0.10      0.024       (  0.215)       0.022        0.002 
 260  21.67     0.10      0.024       (  0.214)       0.022        0.002 
 261  21.75     0.10      0.024       (  0.214)       0.022        0.002 
 262  21.83     0.07      0.016       (  0.213)       0.014        0.002 
 263  21.92     0.07      0.016       (  0.212)       0.014        0.002 
 264  22.00     0.07      0.016       (  0.211)       0.014        0.002 
 265  22.08     0.10      0.024       (  0.211)       0.022        0.002 
 266  22.17     0.10      0.024       (  0.210)       0.022        0.002 
 267  22.25     0.10      0.024       (  0.209)       0.022        0.002 
 268  22.33     0.07      0.016       (  0.209)       0.014        0.002 
 269  22.42     0.07      0.016       (  0.208)       0.014        0.002 
 270  22.50     0.07      0.016       (  0.207)       0.014        0.002 
 271  22.58     0.07      0.016       (  0.207)       0.014        0.002 
 272  22.67     0.07      0.016       (  0.206)       0.014        0.002 
 273  22.75     0.07      0.016       (  0.206)       0.014        0.002 
 274  22.83     0.07      0.016       (  0.205)       0.014        0.002 
 275  22.92     0.07      0.016       (  0.205)       0.014        0.002 
 276  23.00     0.07      0.016       (  0.204)       0.014        0.002 
 277  23.08     0.07      0.016       (  0.204)       0.014        0.002 
 278  23.17     0.07      0.016       (  0.203)       0.014        0.002 
 279  23.25     0.07      0.016       (  0.203)       0.014        0.002 
 280  23.33     0.07      0.016       (  0.202)       0.014        0.002 
 281  23.42     0.07      0.016       (  0.202)       0.014        0.002 
 282  23.50     0.07      0.016       (  0.202)       0.014        0.002 
 283  23.58     0.07      0.016       (  0.201)       0.014        0.002 
 284  23.67     0.07      0.016       (  0.201)       0.014        0.002 
 285  23.75     0.07      0.016       (  0.201)       0.014        0.002 
 286  23.83     0.07      0.016       (  0.200)       0.014        0.002 
 287  23.92     0.07      0.016       (  0.200)       0.014        0.002 
 288  24.00     0.07      0.016       (  0.200)       0.014        0.002 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =     2.4 
 Flood volume = Effective rainfall      0.20(In) 
  times area      15.7(Ac.)/[(In)/(Ft.)] =       0.3(Ac.Ft) 
 Total soil loss =      1.80(In) 
 Total soil loss =     2.347(Ac.Ft) 
 Total rainfall =      2.00(In) 
 Flood volume =       11361.6 Cubic Feet 
 Total soil loss =      102254.0 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      0.427(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0000      0.00  Q         |         |         |         |  
    0+10       0.0002      0.02  Q         |         |         |         |  
    0+15       0.0003      0.02  Q         |         |         |         |  
    0+20       0.0005      0.03  Q         |         |         |         |  
    0+25       0.0007      0.03  Q         |         |         |         |  
    0+30       0.0009      0.04  Q         |         |         |         |  
    0+35       0.0012      0.04  Q         |         |         |         |  
    0+40       0.0014      0.04  Q         |         |         |         |  
    0+45       0.0017      0.04  Q         |         |         |         |  
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    0+50       0.0020      0.04  Q         |         |         |         |  
    0+55       0.0023      0.05  Q         |         |         |         |  
    1+ 0       0.0026      0.05  Q         |         |         |         |  
    1+ 5       0.0030      0.05  Q         |         |         |         |  
    1+10       0.0032      0.04  Q         |         |         |         |  
    1+15       0.0035      0.04  Q         |         |         |         |  
    1+20       0.0038      0.04  Q         |         |         |         |  
    1+25       0.0040      0.04  Q         |         |         |         |  
    1+30       0.0043      0.04  Q         |         |         |         |  
    1+35       0.0046      0.04  Q         |         |         |         |  
    1+40       0.0048      0.04  Q         |         |         |         |  
    1+45       0.0051      0.04  Q         |         |         |         |  
    1+50       0.0054      0.04  Q         |         |         |         |  
    1+55       0.0057      0.05  Q         |         |         |         |  
    2+ 0       0.0060      0.05  Q         |         |         |         |  
    2+ 5       0.0064      0.05  Q         |         |         |         |  
    2+10       0.0067      0.05  QV        |         |         |         |  
    2+15       0.0070      0.05  QV        |         |         |         |  
    2+20       0.0074      0.05  QV        |         |         |         |  
    2+25       0.0077      0.05  QV        |         |         |         |  
    2+30       0.0081      0.05  QV        |         |         |         |  
    2+35       0.0085      0.05  QV        |         |         |         |  
    2+40       0.0089      0.06  QV        |         |         |         |  
    2+45       0.0093      0.06  QV        |         |         |         |  
    2+50       0.0097      0.06  QV        |         |         |         |  
    2+55       0.0101      0.06  QV        |         |         |         |  
    3+ 0       0.0106      0.06  QV        |         |         |         |  
    3+ 5       0.0110      0.06  QV        |         |         |         |  
    3+10       0.0114      0.06  QV        |         |         |         |  
    3+15       0.0119      0.06  QV        |         |         |         |  
    3+20       0.0123      0.06  QV        |         |         |         |  
    3+25       0.0127      0.06  QV        |         |         |         |  
    3+30       0.0132      0.06  Q V       |         |         |         |  
    3+35       0.0136      0.06  Q V       |         |         |         |  
    3+40       0.0140      0.06  Q V       |         |         |         |  
    3+45       0.0145      0.06  Q V       |         |         |         |  
    3+50       0.0149      0.07  Q V       |         |         |         |  
    3+55       0.0154      0.07  Q V       |         |         |         |  
    4+ 0       0.0159      0.07  Q V       |         |         |         |  
    4+ 5       0.0165      0.07  Q V       |         |         |         |  
    4+10       0.0170      0.08  Q V       |         |         |         |  
    4+15       0.0175      0.08  Q V       |         |         |         |  
    4+20       0.0180      0.08  Q V       |         |         |         |  
    4+25       0.0186      0.08  Q V       |         |         |         |  
    4+30       0.0192      0.09  Q V       |         |         |         |  
    4+35       0.0198      0.09  Q  V      |         |         |         |  
    4+40       0.0204      0.09  Q  V      |         |         |         |  
    4+45       0.0210      0.09  Q  V      |         |         |         |  
    4+50       0.0216      0.09  Q  V      |         |         |         |  
    4+55       0.0223      0.10  Q  V      |         |         |         |  
    5+ 0       0.0230      0.10  Q  V      |         |         |         |  
    5+ 5       0.0236      0.09  Q  V      |         |         |         |  
    5+10       0.0242      0.08  Q  V      |         |         |         |  
    5+15       0.0248      0.08  Q  V      |         |         |         |  
    5+20       0.0253      0.08  Q  V      |         |         |         |  
    5+25       0.0259      0.09  Q  V      |         |         |         |  
    5+30       0.0265      0.09  Q   V     |         |         |         |  
    5+35       0.0271      0.09  Q   V     |         |         |         |  
    5+40       0.0278      0.10  Q   V     |         |         |         |  
    5+45       0.0285      0.10  Q   V     |         |         |         |  
    5+50       0.0291      0.10  Q   V     |         |         |         |  
    5+55       0.0298      0.10  Q   V     |         |         |         |  
    6+ 0       0.0305      0.10  Q   V     |         |         |         |  
    6+ 5       0.0312      0.10  Q   V     |         |         |         |  
    6+10       0.0320      0.11  Q   V     |         |         |         |  
    6+15       0.0328      0.11  Q    V    |         |         |         |  
    6+20       0.0335      0.11  Q    V    |         |         |         |  
    6+25       0.0343      0.11  Q    V    |         |         |         |  
    6+30       0.0351      0.11  Q    V    |         |         |         |  
    6+35       0.0359      0.12  Q    V    |         |         |         |  
    6+40       0.0367      0.12  Q    V    |         |         |         |  
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    6+45       0.0376      0.12  Q    V    |         |         |         |  
    6+50       0.0385      0.13  Q    V    |         |         |         |  
    6+55       0.0393      0.13  Q     V   |         |         |         |  
    7+ 0       0.0402      0.13  Q     V   |         |         |         |  
    7+ 5       0.0411      0.13  Q     V   |         |         |         |  
    7+10       0.0419      0.13  Q     V   |         |         |         |  
    7+15       0.0428      0.13  Q     V   |         |         |         |  
    7+20       0.0437      0.13  Q     V   |         |         |         |  
    7+25       0.0446      0.13  Q     V   |         |         |         |  
    7+30       0.0455      0.14  Q     V   |         |         |         |  
    7+35       0.0465      0.14  Q      V  |         |         |         |  
    7+40       0.0475      0.15  Q      V  |         |         |         |  
    7+45       0.0486      0.15  Q      V  |         |         |         |  
    7+50       0.0496      0.15  Q      V  |         |         |         |  
    7+55       0.0507      0.16  Q      V  |         |         |         |  
    8+ 0       0.0518      0.16  Q      V  |         |         |         |  
    8+ 5       0.0530      0.17  Q       V |         |         |         |  
    8+10       0.0542      0.18  Q       V |         |         |         |  
    8+15       0.0555      0.18  Q       V |         |         |         |  
    8+20       0.0568      0.19  Q       V |         |         |         |  
    8+25       0.0581      0.19  Q       V |         |         |         |  
    8+30       0.0594      0.19  Q        V|         |         |         |  
    8+35       0.0607      0.19  Q        V|         |         |         |  
    8+40       0.0620      0.20  Q        V|         |         |         |  
    8+45       0.0634      0.20  Q        V|         |         |         |  
    8+50       0.0648      0.20  Q        V|         |         |         |  
    8+55       0.0663      0.21  Q         V         |         |         |  
    9+ 0       0.0677      0.21  Q         V         |         |         |  
    9+ 5       0.0692      0.22  Q         V         |         |         |  
    9+10       0.0708      0.23  Q         V         |         |         |  
    9+15       0.0724      0.24  Q         |V        |         |         |  
    9+20       0.0741      0.24  Q         |V        |         |         |  
    9+25       0.0758      0.25  Q         |V        |         |         |  
    9+30       0.0775      0.25  Q         |V        |         |         |  
    9+35       0.0793      0.25  |Q        | V       |         |         |  
    9+40       0.0811      0.26  |Q        | V       |         |         |  
    9+45       0.0829      0.26  |Q        | V       |         |         |  
    9+50       0.0847      0.27  |Q        | V       |         |         |  
    9+55       0.0866      0.27  |Q        |  V      |         |         |  
   10+ 0       0.0885      0.28  |Q        |  V      |         |         |  
   10+ 5       0.0903      0.26  |Q        |  V      |         |         |  
   10+10       0.0917      0.22  Q         |   V     |         |         |  
   10+15       0.0932      0.20  Q         |   V     |         |         |  
   10+20       0.0945      0.20  Q         |   V     |         |         |  
   10+25       0.0958      0.19  Q         |   V     |         |         |  
   10+30       0.0972      0.19  Q         |   V     |         |         |  
   10+35       0.0986      0.20  Q         |    V    |         |         |  
   10+40       0.1002      0.23  Q         |    V    |         |         |  
   10+45       0.1018      0.24  Q         |    V    |         |         |  
   10+50       0.1035      0.25  Q         |    V    |         |         |  
   10+55       0.1053      0.25  Q         |     V   |         |         |  
   11+ 0       0.1070      0.25  |Q        |     V   |         |         |  
   11+ 5       0.1087      0.25  Q         |     V   |         |         |  
   11+10       0.1104      0.24  Q         |     V   |         |         |  
   11+15       0.1120      0.24  Q         |      V  |         |         |  
   11+20       0.1137      0.24  Q         |      V  |         |         |  
   11+25       0.1154      0.24  Q         |      V  |         |         |  
   11+30       0.1170      0.24  Q         |      V  |         |         |  
   11+35       0.1186      0.24  Q         |       V |         |         |  
   11+40       0.1202      0.22  Q         |       V |         |         |  
   11+45       0.1217      0.22  Q         |       V |         |         |  
   11+50       0.1232      0.22  Q         |       V |         |         |  
   11+55       0.1247      0.22  Q         |        V|         |         |  
   12+ 0       0.1263      0.23  Q         |        V|         |         |  
   12+ 5       0.1280      0.24  Q         |        V|         |         |  
   12+10       0.1299      0.29  |Q        |        V|         |         |  
   12+15       0.1320      0.30  |Q        |         V         |         |  
   12+20       0.1341      0.31  |Q        |         V         |         |  
   12+25       0.1363      0.32  |Q        |         V         |         |  
   12+30       0.1386      0.32  |Q        |         |V        |         |  
   12+35       0.1408      0.33  |Q        |         |V        |         |  
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   12+40       0.1432      0.34  |Q        |         |V        |         |  
   12+45       0.1456      0.35  |Q        |         | V       |         |  
   12+50       0.1481      0.35  |Q        |         | V       |         |  
   12+55       0.1505      0.36  |Q        |         |  V      |         |  
   13+ 0       0.1530      0.36  |Q        |         |  V      |         |  
   13+ 5       0.1556      0.38  |Q        |         |  V      |         |  
   13+10       0.1584      0.41  |Q        |         |   V     |         |  
   13+15       0.1613      0.42  |Q        |         |   V     |         |  
   13+20       0.1642      0.42  |Q        |         |    V    |         |  
   13+25       0.1672      0.43  |Q        |         |    V    |         |  
   13+30       0.1701      0.43  |Q        |         |     V   |         |  
   13+35       0.1729      0.40  |Q        |         |     V   |         |  
   13+40       0.1752      0.33  |Q        |         |     V   |         |  
   13+45       0.1773      0.31  |Q        |         |      V  |         |  
   13+50       0.1794      0.30  |Q        |         |      V  |         |  
   13+55       0.1815      0.30  |Q        |         |      V  |         |  
   14+ 0       0.1835      0.29  |Q        |         |       V |         |  
   14+ 5       0.1856      0.30  |Q        |         |       V |         |  
   14+10       0.1878      0.32  |Q        |         |       V |         |  
   14+15       0.1901      0.33  |Q        |         |        V|         |  
   14+20       0.1924      0.33  |Q        |         |        V|         |  
   14+25       0.1947      0.33  |Q        |         |        V|         |  
   14+30       0.1970      0.33  |Q        |         |         V         |  
   14+35       0.1992      0.33  |Q        |         |         V         |  
   14+40       0.2015      0.33  |Q        |         |         V         |  
   14+45       0.2037      0.33  |Q        |         |         |V        |  
   14+50       0.2060      0.33  |Q        |         |         |V        |  
   14+55       0.2082      0.32  |Q        |         |         |V        |  
   15+ 0       0.2104      0.32  |Q        |         |         | V       |  
   15+ 5       0.2125      0.31  |Q        |         |         | V       |  
   15+10       0.2147      0.31  |Q        |         |         | V       |  
   15+15       0.2168      0.31  |Q        |         |         |  V      |  
   15+20       0.2188      0.30  |Q        |         |         |  V      |  
   15+25       0.2209      0.30  |Q        |         |         |  V      |  
   15+30       0.2229      0.29  |Q        |         |         |   V     |  
   15+35       0.2248      0.28  |Q        |         |         |   V     |  
   15+40       0.2266      0.26  |Q        |         |         |   V     |  
   15+45       0.2283      0.25  Q         |         |         |    V    |  
   15+50       0.2300      0.24  Q         |         |         |    V    |  
   15+55       0.2317      0.24  Q         |         |         |    V    |  
   16+ 0       0.2333      0.24  Q         |         |         |    V    |  
   16+ 5       0.2347      0.20  Q         |         |         |    V    |  
   16+10       0.2355      0.11  Q         |         |         |     V   |  
   16+15       0.2361      0.08  Q         |         |         |     V   |  
   16+20       0.2365      0.07  Q         |         |         |     V   |  
   16+25       0.2370      0.06  Q         |         |         |     V   |  
   16+30       0.2373      0.06  Q         |         |         |     V   |  
   16+35       0.2377      0.05  Q         |         |         |     V   |  
   16+40       0.2380      0.04  Q         |         |         |     V   |  
   16+45       0.2383      0.04  Q         |         |         |     V   |  
   16+50       0.2385      0.04  Q         |         |         |     V   |  
   16+55       0.2388      0.04  Q         |         |         |     V   |  
   17+ 0       0.2390      0.04  Q         |         |         |     V   |  
   17+ 5       0.2393      0.04  Q         |         |         |     V   |  
   17+10       0.2397      0.06  Q         |         |         |     V   |  
   17+15       0.2401      0.06  Q         |         |         |     V   |  
   17+20       0.2405      0.06  Q         |         |         |     V   |  
   17+25       0.2410      0.06  Q         |         |         |     V   |  
   17+30       0.2414      0.06  Q         |         |         |      V  |  
   17+35       0.2418      0.06  Q         |         |         |      V  |  
   17+40       0.2423      0.06  Q         |         |         |      V  |  
   17+45       0.2427      0.06  Q         |         |         |      V  |  
   17+50       0.2431      0.06  Q         |         |         |      V  |  
   17+55       0.2435      0.05  Q         |         |         |      V  |  
   18+ 0       0.2439      0.05  Q         |         |         |      V  |  
   18+ 5       0.2442      0.05  Q         |         |         |      V  |  
   18+10       0.2446      0.05  Q         |         |         |      V  |  
   18+15       0.2449      0.05  Q         |         |         |      V  |  
   18+20       0.2453      0.05  Q         |         |         |      V  |  
   18+25       0.2456      0.05  Q         |         |         |      V  |  
   18+30       0.2460      0.05  Q         |         |         |      V  |  
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   18+35       0.2463      0.05  Q         |         |         |      V  |  
   18+40       0.2466      0.04  Q         |         |         |      V  |  
   18+45       0.2469      0.04  Q         |         |         |      V  |  
   18+50       0.2471      0.04  Q         |         |         |      V  |  
   18+55       0.2473      0.03  Q         |         |         |      V  |  
   19+ 0       0.2475      0.03  Q         |         |         |      V  |  
   19+ 5       0.2477      0.03  Q         |         |         |      V  |  
   19+10       0.2479      0.03  Q         |         |         |       V |  
   19+15       0.2482      0.04  Q         |         |         |       V |  
   19+20       0.2485      0.04  Q         |         |         |       V |  
   19+25       0.2488      0.05  Q         |         |         |       V |  
   19+30       0.2491      0.05  Q         |         |         |       V |  
   19+35       0.2494      0.05  Q         |         |         |       V |  
   19+40       0.2497      0.04  Q         |         |         |       V |  
   19+45       0.2500      0.04  Q         |         |         |       V |  
   19+50       0.2502      0.04  Q         |         |         |       V |  
   19+55       0.2504      0.03  Q         |         |         |       V |  
   20+ 0       0.2506      0.03  Q         |         |         |       V |  
   20+ 5       0.2508      0.03  Q         |         |         |       V |  
   20+10       0.2511      0.03  Q         |         |         |       V |  
   20+15       0.2513      0.04  Q         |         |         |       V |  
   20+20       0.2516      0.04  Q         |         |         |       V |  
   20+25       0.2518      0.04  Q         |         |         |       V |  
   20+30       0.2521      0.04  Q         |         |         |       V |  
   20+35       0.2524      0.04  Q         |         |         |       V |  
   20+40       0.2526      0.04  Q         |         |         |       V |  
   20+45       0.2529      0.04  Q         |         |         |       V |  
   20+50       0.2531      0.04  Q         |         |         |       V |  
   20+55       0.2533      0.03  Q         |         |         |       V |  
   21+ 0       0.2535      0.03  Q         |         |         |       V |  
   21+ 5       0.2537      0.03  Q         |         |         |       V |  
   21+10       0.2539      0.03  Q         |         |         |       V |  
   21+15       0.2542      0.04  Q         |         |         |       V |  
   21+20       0.2544      0.03  Q         |         |         |        V|  
   21+25       0.2546      0.03  Q         |         |         |        V|  
   21+30       0.2548      0.03  Q         |         |         |        V|  
   21+35       0.2550      0.03  Q         |         |         |        V|  
   21+40       0.2552      0.03  Q         |         |         |        V|  
   21+45       0.2555      0.04  Q         |         |         |        V|  
   21+50       0.2557      0.03  Q         |         |         |        V|  
   21+55       0.2559      0.03  Q         |         |         |        V|  
   22+ 0       0.2561      0.03  Q         |         |         |        V|  
   22+ 5       0.2563      0.03  Q         |         |         |        V|  
   22+10       0.2566      0.03  Q         |         |         |        V|  
   22+15       0.2568      0.04  Q         |         |         |        V|  
   22+20       0.2570      0.03  Q         |         |         |        V|  
   22+25       0.2572      0.03  Q         |         |         |        V|  
   22+30       0.2574      0.03  Q         |         |         |        V|  
   22+35       0.2576      0.03  Q         |         |         |        V|  
   22+40       0.2578      0.03  Q         |         |         |        V|  
   22+45       0.2580      0.03  Q         |         |         |        V|  
   22+50       0.2581      0.03  Q         |         |         |        V|  
   22+55       0.2583      0.03  Q         |         |         |        V|  
   23+ 0       0.2585      0.03  Q         |         |         |        V|  
   23+ 5       0.2587      0.03  Q         |         |         |        V|  
   23+10       0.2588      0.03  Q         |         |         |        V|  
   23+15       0.2590      0.03  Q         |         |         |        V|  
   23+20       0.2592      0.03  Q         |         |         |        V|  
   23+25       0.2594      0.03  Q         |         |         |        V|  
   23+30       0.2595      0.03  Q         |         |         |        V|  
   23+35       0.2597      0.03  Q         |         |         |        V|  
   23+40       0.2599      0.03  Q         |         |         |        V|  
   23+45       0.2600      0.03  Q         |         |         |        V|  
   23+50       0.2602      0.03  Q         |         |         |        V|  
   23+55       0.2604      0.03  Q         |         |         |        V|  
   24+ 0       0.2606      0.03  Q         |         |         |        V|  
   24+ 5       0.2607      0.02  Q         |         |         |        V|  
   24+10       0.2608      0.01  Q         |         |         |        V|  
   24+15       0.2608      0.00  Q         |         |         |        V|  
   24+20       0.2608      0.00  Q         |         |         |        V|  
   24+25       0.2608      0.00  Q         |         |         |        V|  

1.aj

P
acket P

g
. 2126

Attachment: Preliminary Hydrology Study  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



 

11 
 

   24+30       0.2608      0.00  Q         |         |         |        V|  
   24+35       0.2608      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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APPENDIX C.6: AREA “B” – POST-PROJECT CONDITION 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARBONSITE242.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 2-YEAR, 24-HOUR STORM DURATION 
 ONSITE AREA "B" 
 FILENAME: ARBONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      15.65(Ac.)  =      0.024 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      15.65(Ac.)  =      0.024 Sq. Mi. 
 Length along longest watercourse =    1881.50(Ft.) 
 Length along longest watercourse measured to centroid =     959.32(Ft.) 
 Length along longest watercourse =      0.356 Mi. 
 Length along longest watercourse measured to centroid =      0.182 Mi. 
 Difference in elevation =     136.00(Ft.) 
 Slope along watercourse =    381.6529 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.041 Hr. 
 Lag time =     2.47 Min. 
 25% of lag time =     0.62 Min. 
 40% of lag time =     0.99 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        15.65         2.00         31.30 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        15.65         5.00         78.25 
 
 STORM EVENT (YEAR) =    2.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    2.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    2.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     15.650           68.90         0.429 
  Total Area Entered =     15.65(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 68.9  49.7      0.575     0.429        0.353       1.000      0.353 
                                                          Sum (F) =   0.353 
 Area averaged mean soil loss (F) (In/Hr) =  0.353 
 Minimum soil loss rate ((In/Hr)) =  0.177 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.557 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        202.664         43.858              6.917 
     2   0.167        405.329         43.182              6.811 
     3   0.250        607.993          8.686              1.370 
     4   0.333        810.657          4.274              0.674 
                               Sum = 100.000   Sum=      15.772 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.016       (  0.626)       0.009        0.007 
   2   0.17     0.07      0.016       (  0.623)       0.009        0.007 
   3   0.25     0.07      0.016       (  0.621)       0.009        0.007 
   4   0.33     0.10      0.024       (  0.619)       0.013        0.011 
   5   0.42     0.10      0.024       (  0.616)       0.013        0.011 
   6   0.50     0.10      0.024       (  0.614)       0.013        0.011 
   7   0.58     0.10      0.024       (  0.611)       0.013        0.011 
   8   0.67     0.10      0.024       (  0.609)       0.013        0.011 
   9   0.75     0.10      0.024       (  0.607)       0.013        0.011 
  10   0.83     0.13      0.032       (  0.604)       0.018        0.014 
  11   0.92     0.13      0.032       (  0.602)       0.018        0.014 
  12   1.00     0.13      0.032       (  0.600)       0.018        0.014 
  13   1.08     0.10      0.024       (  0.597)       0.013        0.011 
  14   1.17     0.10      0.024       (  0.595)       0.013        0.011 
  15   1.25     0.10      0.024       (  0.592)       0.013        0.011 
  16   1.33     0.10      0.024       (  0.590)       0.013        0.011 
  17   1.42     0.10      0.024       (  0.588)       0.013        0.011 
  18   1.50     0.10      0.024       (  0.585)       0.013        0.011 
  19   1.58     0.10      0.024       (  0.583)       0.013        0.011 
  20   1.67     0.10      0.024       (  0.581)       0.013        0.011 
  21   1.75     0.10      0.024       (  0.578)       0.013        0.011 
  22   1.83     0.13      0.032       (  0.576)       0.018        0.014 
  23   1.92     0.13      0.032       (  0.574)       0.018        0.014 
  24   2.00     0.13      0.032       (  0.571)       0.018        0.014 
  25   2.08     0.13      0.032       (  0.569)       0.018        0.014 
  26   2.17     0.13      0.032       (  0.567)       0.018        0.014 
  27   2.25     0.13      0.032       (  0.565)       0.018        0.014 
  28   2.33     0.13      0.032       (  0.562)       0.018        0.014 
  29   2.42     0.13      0.032       (  0.560)       0.018        0.014 
  30   2.50     0.13      0.032       (  0.558)       0.018        0.014 
  31   2.58     0.17      0.040       (  0.555)       0.022        0.018 
  32   2.67     0.17      0.040       (  0.553)       0.022        0.018 
  33   2.75     0.17      0.040       (  0.551)       0.022        0.018 
  34   2.83     0.17      0.040       (  0.549)       0.022        0.018 
  35   2.92     0.17      0.040       (  0.546)       0.022        0.018 
  36   3.00     0.17      0.040       (  0.544)       0.022        0.018 
  37   3.08     0.17      0.040       (  0.542)       0.022        0.018 
  38   3.17     0.17      0.040       (  0.540)       0.022        0.018 
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  39   3.25     0.17      0.040       (  0.537)       0.022        0.018 
  40   3.33     0.17      0.040       (  0.535)       0.022        0.018 
  41   3.42     0.17      0.040       (  0.533)       0.022        0.018 
  42   3.50     0.17      0.040       (  0.531)       0.022        0.018 
  43   3.58     0.17      0.040       (  0.528)       0.022        0.018 
  44   3.67     0.17      0.040       (  0.526)       0.022        0.018 
  45   3.75     0.17      0.040       (  0.524)       0.022        0.018 
  46   3.83     0.20      0.048       (  0.522)       0.027        0.021 
  47   3.92     0.20      0.048       (  0.519)       0.027        0.021 
  48   4.00     0.20      0.048       (  0.517)       0.027        0.021 
  49   4.08     0.20      0.048       (  0.515)       0.027        0.021 
  50   4.17     0.20      0.048       (  0.513)       0.027        0.021 
  51   4.25     0.20      0.048       (  0.511)       0.027        0.021 
  52   4.33     0.23      0.056       (  0.509)       0.031        0.025 
  53   4.42     0.23      0.056       (  0.506)       0.031        0.025 
  54   4.50     0.23      0.056       (  0.504)       0.031        0.025 
  55   4.58     0.23      0.056       (  0.502)       0.031        0.025 
  56   4.67     0.23      0.056       (  0.500)       0.031        0.025 
  57   4.75     0.23      0.056       (  0.498)       0.031        0.025 
  58   4.83     0.27      0.064       (  0.496)       0.036        0.028 
  59   4.92     0.27      0.064       (  0.493)       0.036        0.028 
  60   5.00     0.27      0.064       (  0.491)       0.036        0.028 
  61   5.08     0.20      0.048       (  0.489)       0.027        0.021 
  62   5.17     0.20      0.048       (  0.487)       0.027        0.021 
  63   5.25     0.20      0.048       (  0.485)       0.027        0.021 
  64   5.33     0.23      0.056       (  0.483)       0.031        0.025 
  65   5.42     0.23      0.056       (  0.481)       0.031        0.025 
  66   5.50     0.23      0.056       (  0.479)       0.031        0.025 
  67   5.58     0.27      0.064       (  0.476)       0.036        0.028 
  68   5.67     0.27      0.064       (  0.474)       0.036        0.028 
  69   5.75     0.27      0.064       (  0.472)       0.036        0.028 
  70   5.83     0.27      0.064       (  0.470)       0.036        0.028 
  71   5.92     0.27      0.064       (  0.468)       0.036        0.028 
  72   6.00     0.27      0.064       (  0.466)       0.036        0.028 
  73   6.08     0.30      0.072       (  0.464)       0.040        0.032 
  74   6.17     0.30      0.072       (  0.462)       0.040        0.032 
  75   6.25     0.30      0.072       (  0.460)       0.040        0.032 
  76   6.33     0.30      0.072       (  0.458)       0.040        0.032 
  77   6.42     0.30      0.072       (  0.456)       0.040        0.032 
  78   6.50     0.30      0.072       (  0.454)       0.040        0.032 
  79   6.58     0.33      0.080       (  0.452)       0.045        0.035 
  80   6.67     0.33      0.080       (  0.450)       0.045        0.035 
  81   6.75     0.33      0.080       (  0.448)       0.045        0.035 
  82   6.83     0.33      0.080       (  0.446)       0.045        0.035 
  83   6.92     0.33      0.080       (  0.444)       0.045        0.035 
  84   7.00     0.33      0.080       (  0.442)       0.045        0.035 
  85   7.08     0.33      0.080       (  0.440)       0.045        0.035 
  86   7.17     0.33      0.080       (  0.438)       0.045        0.035 
  87   7.25     0.33      0.080       (  0.436)       0.045        0.035 
  88   7.33     0.37      0.088       (  0.434)       0.049        0.039 
  89   7.42     0.37      0.088       (  0.432)       0.049        0.039 
  90   7.50     0.37      0.088       (  0.430)       0.049        0.039 
  91   7.58     0.40      0.096       (  0.428)       0.053        0.043 
  92   7.67     0.40      0.096       (  0.426)       0.053        0.043 
  93   7.75     0.40      0.096       (  0.424)       0.053        0.043 
  94   7.83     0.43      0.104       (  0.422)       0.058        0.046 
  95   7.92     0.43      0.104       (  0.420)       0.058        0.046 
  96   8.00     0.43      0.104       (  0.418)       0.058        0.046 
  97   8.08     0.50      0.120       (  0.416)       0.067        0.053 
  98   8.17     0.50      0.120       (  0.414)       0.067        0.053 
  99   8.25     0.50      0.120       (  0.412)       0.067        0.053 
 100   8.33     0.50      0.120       (  0.410)       0.067        0.053 
 101   8.42     0.50      0.120       (  0.408)       0.067        0.053 
 102   8.50     0.50      0.120       (  0.406)       0.067        0.053 
 103   8.58     0.53      0.128       (  0.404)       0.071        0.057 
 104   8.67     0.53      0.128       (  0.402)       0.071        0.057 
 105   8.75     0.53      0.128       (  0.401)       0.071        0.057 
 106   8.83     0.57      0.136       (  0.399)       0.076        0.060 
 107   8.92     0.57      0.136       (  0.397)       0.076        0.060 
 108   9.00     0.57      0.136       (  0.395)       0.076        0.060 
 109   9.08     0.63      0.152       (  0.393)       0.085        0.067 
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 110   9.17     0.63      0.152       (  0.391)       0.085        0.067 
 111   9.25     0.63      0.152       (  0.389)       0.085        0.067 
 112   9.33     0.67      0.160       (  0.387)       0.089        0.071 
 113   9.42     0.67      0.160       (  0.386)       0.089        0.071 
 114   9.50     0.67      0.160       (  0.384)       0.089        0.071 
 115   9.58     0.70      0.168       (  0.382)       0.094        0.074 
 116   9.67     0.70      0.168       (  0.380)       0.094        0.074 
 117   9.75     0.70      0.168       (  0.378)       0.094        0.074 
 118   9.83     0.73      0.176       (  0.376)       0.098        0.078 
 119   9.92     0.73      0.176       (  0.375)       0.098        0.078 
 120  10.00     0.73      0.176       (  0.373)       0.098        0.078 
 121  10.08     0.50      0.120       (  0.371)       0.067        0.053 
 122  10.17     0.50      0.120       (  0.369)       0.067        0.053 
 123  10.25     0.50      0.120       (  0.367)       0.067        0.053 
 124  10.33     0.50      0.120       (  0.366)       0.067        0.053 
 125  10.42     0.50      0.120       (  0.364)       0.067        0.053 
 126  10.50     0.50      0.120       (  0.362)       0.067        0.053 
 127  10.58     0.67      0.160       (  0.360)       0.089        0.071 
 128  10.67     0.67      0.160       (  0.359)       0.089        0.071 
 129  10.75     0.67      0.160       (  0.357)       0.089        0.071 
 130  10.83     0.67      0.160       (  0.355)       0.089        0.071 
 131  10.92     0.67      0.160       (  0.353)       0.089        0.071 
 132  11.00     0.67      0.160       (  0.352)       0.089        0.071 
 133  11.08     0.63      0.152       (  0.350)       0.085        0.067 
 134  11.17     0.63      0.152       (  0.348)       0.085        0.067 
 135  11.25     0.63      0.152       (  0.346)       0.085        0.067 
 136  11.33     0.63      0.152       (  0.345)       0.085        0.067 
 137  11.42     0.63      0.152       (  0.343)       0.085        0.067 
 138  11.50     0.63      0.152       (  0.341)       0.085        0.067 
 139  11.58     0.57      0.136       (  0.340)       0.076        0.060 
 140  11.67     0.57      0.136       (  0.338)       0.076        0.060 
 141  11.75     0.57      0.136       (  0.336)       0.076        0.060 
 142  11.83     0.60      0.144       (  0.335)       0.080        0.064 
 143  11.92     0.60      0.144       (  0.333)       0.080        0.064 
 144  12.00     0.60      0.144       (  0.331)       0.080        0.064 
 145  12.08     0.83      0.200       (  0.330)       0.111        0.089 
 146  12.17     0.83      0.200       (  0.328)       0.111        0.089 
 147  12.25     0.83      0.200       (  0.326)       0.111        0.089 
 148  12.33     0.87      0.208       (  0.325)       0.116        0.092 
 149  12.42     0.87      0.208       (  0.323)       0.116        0.092 
 150  12.50     0.87      0.208       (  0.321)       0.116        0.092 
 151  12.58     0.93      0.224       (  0.320)       0.125        0.099 
 152  12.67     0.93      0.224       (  0.318)       0.125        0.099 
 153  12.75     0.93      0.224       (  0.317)       0.125        0.099 
 154  12.83     0.97      0.232       (  0.315)       0.129        0.103 
 155  12.92     0.97      0.232       (  0.313)       0.129        0.103 
 156  13.00     0.97      0.232       (  0.312)       0.129        0.103 
 157  13.08     1.13      0.272       (  0.310)       0.151        0.121 
 158  13.17     1.13      0.272       (  0.309)       0.151        0.121 
 159  13.25     1.13      0.272       (  0.307)       0.151        0.121 
 160  13.33     1.13      0.272       (  0.306)       0.151        0.121 
 161  13.42     1.13      0.272       (  0.304)       0.151        0.121 
 162  13.50     1.13      0.272       (  0.302)       0.151        0.121 
 163  13.58     0.77      0.184       (  0.301)       0.102        0.082 
 164  13.67     0.77      0.184       (  0.299)       0.102        0.082 
 165  13.75     0.77      0.184       (  0.298)       0.102        0.082 
 166  13.83     0.77      0.184       (  0.296)       0.102        0.082 
 167  13.92     0.77      0.184       (  0.295)       0.102        0.082 
 168  14.00     0.77      0.184       (  0.293)       0.102        0.082 
 169  14.08     0.90      0.216       (  0.292)       0.120        0.096 
 170  14.17     0.90      0.216       (  0.290)       0.120        0.096 
 171  14.25     0.90      0.216       (  0.289)       0.120        0.096 
 172  14.33     0.87      0.208       (  0.287)       0.116        0.092 
 173  14.42     0.87      0.208       (  0.286)       0.116        0.092 
 174  14.50     0.87      0.208       (  0.284)       0.116        0.092 
 175  14.58     0.87      0.208       (  0.283)       0.116        0.092 
 176  14.67     0.87      0.208       (  0.281)       0.116        0.092 
 177  14.75     0.87      0.208       (  0.280)       0.116        0.092 
 178  14.83     0.83      0.200       (  0.279)       0.111        0.089 
 179  14.92     0.83      0.200       (  0.277)       0.111        0.089 
 180  15.00     0.83      0.200       (  0.276)       0.111        0.089 
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 181  15.08     0.80      0.192       (  0.274)       0.107        0.085 
 182  15.17     0.80      0.192       (  0.273)       0.107        0.085 
 183  15.25     0.80      0.192       (  0.272)       0.107        0.085 
 184  15.33     0.77      0.184       (  0.270)       0.102        0.082 
 185  15.42     0.77      0.184       (  0.269)       0.102        0.082 
 186  15.50     0.77      0.184       (  0.267)       0.102        0.082 
 187  15.58     0.63      0.152       (  0.266)       0.085        0.067 
 188  15.67     0.63      0.152       (  0.265)       0.085        0.067 
 189  15.75     0.63      0.152       (  0.263)       0.085        0.067 
 190  15.83     0.63      0.152       (  0.262)       0.085        0.067 
 191  15.92     0.63      0.152       (  0.261)       0.085        0.067 
 192  16.00     0.63      0.152       (  0.259)       0.085        0.067 
 193  16.08     0.13      0.032       (  0.258)       0.018        0.014 
 194  16.17     0.13      0.032       (  0.257)       0.018        0.014 
 195  16.25     0.13      0.032       (  0.255)       0.018        0.014 
 196  16.33     0.13      0.032       (  0.254)       0.018        0.014 
 197  16.42     0.13      0.032       (  0.253)       0.018        0.014 
 198  16.50     0.13      0.032       (  0.251)       0.018        0.014 
 199  16.58     0.10      0.024       (  0.250)       0.013        0.011 
 200  16.67     0.10      0.024       (  0.249)       0.013        0.011 
 201  16.75     0.10      0.024       (  0.248)       0.013        0.011 
 202  16.83     0.10      0.024       (  0.246)       0.013        0.011 
 203  16.92     0.10      0.024       (  0.245)       0.013        0.011 
 204  17.00     0.10      0.024       (  0.244)       0.013        0.011 
 205  17.08     0.17      0.040       (  0.243)       0.022        0.018 
 206  17.17     0.17      0.040       (  0.241)       0.022        0.018 
 207  17.25     0.17      0.040       (  0.240)       0.022        0.018 
 208  17.33     0.17      0.040       (  0.239)       0.022        0.018 
 209  17.42     0.17      0.040       (  0.238)       0.022        0.018 
 210  17.50     0.17      0.040       (  0.237)       0.022        0.018 
 211  17.58     0.17      0.040       (  0.235)       0.022        0.018 
 212  17.67     0.17      0.040       (  0.234)       0.022        0.018 
 213  17.75     0.17      0.040       (  0.233)       0.022        0.018 
 214  17.83     0.13      0.032       (  0.232)       0.018        0.014 
 215  17.92     0.13      0.032       (  0.231)       0.018        0.014 
 216  18.00     0.13      0.032       (  0.230)       0.018        0.014 
 217  18.08     0.13      0.032       (  0.229)       0.018        0.014 
 218  18.17     0.13      0.032       (  0.227)       0.018        0.014 
 219  18.25     0.13      0.032       (  0.226)       0.018        0.014 
 220  18.33     0.13      0.032       (  0.225)       0.018        0.014 
 221  18.42     0.13      0.032       (  0.224)       0.018        0.014 
 222  18.50     0.13      0.032       (  0.223)       0.018        0.014 
 223  18.58     0.10      0.024       (  0.222)       0.013        0.011 
 224  18.67     0.10      0.024       (  0.221)       0.013        0.011 
 225  18.75     0.10      0.024       (  0.220)       0.013        0.011 
 226  18.83     0.07      0.016       (  0.219)       0.009        0.007 
 227  18.92     0.07      0.016       (  0.218)       0.009        0.007 
 228  19.00     0.07      0.016       (  0.217)       0.009        0.007 
 229  19.08     0.10      0.024       (  0.216)       0.013        0.011 
 230  19.17     0.10      0.024       (  0.215)       0.013        0.011 
 231  19.25     0.10      0.024       (  0.214)       0.013        0.011 
 232  19.33     0.13      0.032       (  0.213)       0.018        0.014 
 233  19.42     0.13      0.032       (  0.212)       0.018        0.014 
 234  19.50     0.13      0.032       (  0.211)       0.018        0.014 
 235  19.58     0.10      0.024       (  0.210)       0.013        0.011 
 236  19.67     0.10      0.024       (  0.209)       0.013        0.011 
 237  19.75     0.10      0.024       (  0.208)       0.013        0.011 
 238  19.83     0.07      0.016       (  0.207)       0.009        0.007 
 239  19.92     0.07      0.016       (  0.206)       0.009        0.007 
 240  20.00     0.07      0.016       (  0.205)       0.009        0.007 
 241  20.08     0.10      0.024       (  0.204)       0.013        0.011 
 242  20.17     0.10      0.024       (  0.203)       0.013        0.011 
 243  20.25     0.10      0.024       (  0.202)       0.013        0.011 
 244  20.33     0.10      0.024       (  0.201)       0.013        0.011 
 245  20.42     0.10      0.024       (  0.201)       0.013        0.011 
 246  20.50     0.10      0.024       (  0.200)       0.013        0.011 
 247  20.58     0.10      0.024       (  0.199)       0.013        0.011 
 248  20.67     0.10      0.024       (  0.198)       0.013        0.011 
 249  20.75     0.10      0.024       (  0.197)       0.013        0.011 
 250  20.83     0.07      0.016       (  0.196)       0.009        0.007 
 251  20.92     0.07      0.016       (  0.196)       0.009        0.007 

 

6 
 

 252  21.00     0.07      0.016       (  0.195)       0.009        0.007 
 253  21.08     0.10      0.024       (  0.194)       0.013        0.011 
 254  21.17     0.10      0.024       (  0.193)       0.013        0.011 
 255  21.25     0.10      0.024       (  0.193)       0.013        0.011 
 256  21.33     0.07      0.016       (  0.192)       0.009        0.007 
 257  21.42     0.07      0.016       (  0.191)       0.009        0.007 
 258  21.50     0.07      0.016       (  0.190)       0.009        0.007 
 259  21.58     0.10      0.024       (  0.190)       0.013        0.011 
 260  21.67     0.10      0.024       (  0.189)       0.013        0.011 
 261  21.75     0.10      0.024       (  0.188)       0.013        0.011 
 262  21.83     0.07      0.016       (  0.188)       0.009        0.007 
 263  21.92     0.07      0.016       (  0.187)       0.009        0.007 
 264  22.00     0.07      0.016       (  0.186)       0.009        0.007 
 265  22.08     0.10      0.024       (  0.186)       0.013        0.011 
 266  22.17     0.10      0.024       (  0.185)       0.013        0.011 
 267  22.25     0.10      0.024       (  0.185)       0.013        0.011 
 268  22.33     0.07      0.016       (  0.184)       0.009        0.007 
 269  22.42     0.07      0.016       (  0.183)       0.009        0.007 
 270  22.50     0.07      0.016       (  0.183)       0.009        0.007 
 271  22.58     0.07      0.016       (  0.182)       0.009        0.007 
 272  22.67     0.07      0.016       (  0.182)       0.009        0.007 
 273  22.75     0.07      0.016       (  0.181)       0.009        0.007 
 274  22.83     0.07      0.016       (  0.181)       0.009        0.007 
 275  22.92     0.07      0.016       (  0.180)       0.009        0.007 
 276  23.00     0.07      0.016       (  0.180)       0.009        0.007 
 277  23.08     0.07      0.016       (  0.180)       0.009        0.007 
 278  23.17     0.07      0.016       (  0.179)       0.009        0.007 
 279  23.25     0.07      0.016       (  0.179)       0.009        0.007 
 280  23.33     0.07      0.016       (  0.178)       0.009        0.007 
 281  23.42     0.07      0.016       (  0.178)       0.009        0.007 
 282  23.50     0.07      0.016       (  0.178)       0.009        0.007 
 283  23.58     0.07      0.016       (  0.178)       0.009        0.007 
 284  23.67     0.07      0.016       (  0.177)       0.009        0.007 
 285  23.75     0.07      0.016       (  0.177)       0.009        0.007 
 286  23.83     0.07      0.016       (  0.177)       0.009        0.007 
 287  23.92     0.07      0.016       (  0.177)       0.009        0.007 
 288  24.00     0.07      0.016       (  0.177)       0.009        0.007 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    10.6 
 Flood volume = Effective rainfall      0.89(In) 
  times area      15.7(Ac.)/[(In)/(Ft.)] =       1.2(Ac.Ft) 
 Total soil loss =      1.11(In) 
 Total soil loss =     1.452(Ac.Ft) 
 Total rainfall =      2.00(In) 
 Flood volume =       50354.4 Cubic Feet 
 Total soil loss =       63261.1 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      1.902(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0003      0.05  Q         |         |         |         |  
    0+10       0.0010      0.10  Q         |         |         |         |  
    0+15       0.0017      0.11  Q         |         |         |         |  
    0+20       0.0027      0.14  Q         |         |         |         |  
    0+25       0.0038      0.16  Q         |         |         |         |  
    0+30       0.0049      0.17  Q         |         |         |         |  
    0+35       0.0061      0.17  Q         |         |         |         |  
    0+40       0.0072      0.17  Q         |         |         |         |  
    0+45       0.0084      0.17  Q         |         |         |         |  
    0+50       0.0097      0.19  Q         |         |         |         |  
    0+55       0.0112      0.22  Q         |         |         |         |  
    1+ 0       0.0127      0.22  Q         |         |         |         |  
    1+ 5       0.0141      0.20  Q         |         |         |         |  
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    1+10       0.0153      0.18  Q         |         |         |         |  
    1+15       0.0165      0.17  Q         |         |         |         |  
    1+20       0.0176      0.17  Q         |         |         |         |  
    1+25       0.0188      0.17  Q         |         |         |         |  
    1+30       0.0200      0.17  Q         |         |         |         |  
    1+35       0.0211      0.17  Q         |         |         |         |  
    1+40       0.0223      0.17  Q         |         |         |         |  
    1+45       0.0234      0.17  Q         |         |         |         |  
    1+50       0.0248      0.19  Q         |         |         |         |  
    1+55       0.0262      0.22  Q         |         |         |         |  
    2+ 0       0.0278      0.22  Q         |         |         |         |  
    2+ 5       0.0293      0.22  QV        |         |         |         |  
    2+10       0.0309      0.22  QV        |         |         |         |  
    2+15       0.0324      0.22  QV        |         |         |         |  
    2+20       0.0339      0.22  QV        |         |         |         |  
    2+25       0.0355      0.22  QV        |         |         |         |  
    2+30       0.0370      0.22  QV        |         |         |         |  
    2+35       0.0387      0.25  QV        |         |         |         |  
    2+40       0.0406      0.27  |Q        |         |         |         |  
    2+45       0.0425      0.28  |Q        |         |         |         |  
    2+50       0.0444      0.28  |Q        |         |         |         |  
    2+55       0.0464      0.28  |Q        |         |         |         |  
    3+ 0       0.0483      0.28  |Q        |         |         |         |  
    3+ 5       0.0502      0.28  |Q        |         |         |         |  
    3+10       0.0521      0.28  |Q        |         |         |         |  
    3+15       0.0541      0.28  |Q        |         |         |         |  
    3+20       0.0560      0.28  |Q        |         |         |         |  
    3+25       0.0579      0.28  |QV       |         |         |         |  
    3+30       0.0599      0.28  |QV       |         |         |         |  
    3+35       0.0618      0.28  |QV       |         |         |         |  
    3+40       0.0637      0.28  |QV       |         |         |         |  
    3+45       0.0656      0.28  |QV       |         |         |         |  
    3+50       0.0677      0.30  |QV       |         |         |         |  
    3+55       0.0700      0.33  |QV       |         |         |         |  
    4+ 0       0.0723      0.33  |QV       |         |         |         |  
    4+ 5       0.0746      0.34  |QV       |         |         |         |  
    4+10       0.0769      0.34  |QV       |         |         |         |  
    4+15       0.0792      0.34  |QV       |         |         |         |  
    4+20       0.0817      0.36  |QV       |         |         |         |  
    4+25       0.0844      0.38  |QV       |         |         |         |  
    4+30       0.0870      0.39  |Q V      |         |         |         |  
    4+35       0.0897      0.39  |Q V      |         |         |         |  
    4+40       0.0924      0.39  |Q V      |         |         |         |  
    4+45       0.0951      0.39  |Q V      |         |         |         |  
    4+50       0.0980      0.42  |Q V      |         |         |         |  
    4+55       0.1010      0.44  |Q V      |         |         |         |  
    5+ 0       0.1041      0.45  |Q V      |         |         |         |  
    5+ 5       0.1068      0.40  |Q V      |         |         |         |  
    5+10       0.1092      0.35  |Q V      |         |         |         |  
    5+15       0.1116      0.34  |Q V      |         |         |         |  
    5+20       0.1141      0.36  |Q V      |         |         |         |  
    5+25       0.1167      0.38  |Q  V     |         |         |         |  
    5+30       0.1194      0.39  |Q  V     |         |         |         |  
    5+35       0.1223      0.42  |Q  V     |         |         |         |  
    5+40       0.1253      0.44  |Q  V     |         |         |         |  
    5+45       0.1284      0.45  |Q  V     |         |         |         |  
    5+50       0.1314      0.45  |Q  V     |         |         |         |  
    5+55       0.1345      0.45  |Q  V     |         |         |         |  
    6+ 0       0.1376      0.45  |Q  V     |         |         |         |  
    6+ 5       0.1409      0.47  |Q  V     |         |         |         |  
    6+10       0.1443      0.50  |Q  V     |         |         |         |  
    6+15       0.1477      0.50  | Q  V    |         |         |         |  
    6+20       0.1512      0.50  | Q  V    |         |         |         |  
    6+25       0.1547      0.50  | Q  V    |         |         |         |  
    6+30       0.1581      0.50  | Q  V    |         |         |         |  
    6+35       0.1618      0.53  | Q  V    |         |         |         |  
    6+40       0.1656      0.55  | Q  V    |         |         |         |  
    6+45       0.1694      0.56  | Q  V    |         |         |         |  
    6+50       0.1733      0.56  | Q  V    |         |         |         |  
    6+55       0.1771      0.56  | Q   V   |         |         |         |  
    7+ 0       0.1810      0.56  | Q   V   |         |         |         |  
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    7+ 5       0.1848      0.56  | Q   V   |         |         |         |  
    7+10       0.1887      0.56  | Q   V   |         |         |         |  
    7+15       0.1925      0.56  | Q   V   |         |         |         |  
    7+20       0.1966      0.58  | Q   V   |         |         |         |  
    7+25       0.2007      0.61  | Q   V   |         |         |         |  
    7+30       0.2050      0.61  | Q    V  |         |         |         |  
    7+35       0.2094      0.64  | Q    V  |         |         |         |  
    7+40       0.2139      0.66  | Q    V  |         |         |         |  
    7+45       0.2186      0.67  | Q    V  |         |         |         |  
    7+50       0.2233      0.70  | Q    V  |         |         |         |  
    7+55       0.2283      0.72  | Q    V  |         |         |         |  
    8+ 0       0.2333      0.72  | Q     V |         |         |         |  
    8+ 5       0.2386      0.78  |  Q    V |         |         |         |  
    8+10       0.2443      0.82  |  Q    V |         |         |         |  
    8+15       0.2501      0.83  |  Q    V |         |         |         |  
    8+20       0.2559      0.84  |  Q    V |         |         |         |  
    8+25       0.2616      0.84  |  Q     V|         |         |         |  
    8+30       0.2674      0.84  |  Q     V|         |         |         |  
    8+35       0.2734      0.86  |  Q     V|         |         |         |  
    8+40       0.2795      0.89  |  Q     V|         |         |         |  
    8+45       0.2856      0.89  |  Q     V|         |         |         |  
    8+50       0.2920      0.92  |  Q      V         |         |         |  
    8+55       0.2985      0.94  |  Q      V         |         |         |  
    9+ 0       0.3050      0.95  |  Q      V         |         |         |  
    9+ 5       0.3119      1.00  |   Q     V         |         |         |  
    9+10       0.3191      1.05  |   Q     |V        |         |         |  
    9+15       0.3264      1.06  |   Q     |V        |         |         |  
    9+20       0.3339      1.09  |   Q     |V        |         |         |  
    9+25       0.3415      1.11  |   Q     |V        |         |         |  
    9+30       0.3492      1.12  |   Q     | V       |         |         |  
    9+35       0.3571      1.14  |   Q     | V       |         |         |  
    9+40       0.3651      1.17  |   Q     | V       |         |         |  
    9+45       0.3732      1.17  |   Q     | V       |         |         |  
    9+50       0.3815      1.20  |   Q     |  V      |         |         |  
    9+55       0.3899      1.22  |   Q     |  V      |         |         |  
   10+ 0       0.3984      1.23  |   Q     |  V      |         |         |  
   10+ 5       0.4057      1.06  |   Q     |   V     |         |         |  
   10+10       0.4118      0.89  |  Q      |   V     |         |         |  
   10+15       0.4177      0.86  |  Q      |   V     |         |         |  
   10+20       0.4235      0.84  |  Q      |   V     |         |         |  
   10+25       0.4293      0.84  |  Q      |   V     |         |         |  
   10+30       0.4350      0.84  |  Q      |    V    |         |         |  
   10+35       0.4417      0.96  |  Q      |    V    |         |         |  
   10+40       0.4491      1.08  |   Q     |    V    |         |         |  
   10+45       0.4567      1.11  |   Q     |    V    |         |         |  
   10+50       0.4644      1.12  |   Q     |     V   |         |         |  
   10+55       0.4721      1.12  |   Q     |     V   |         |         |  
   11+ 0       0.4799      1.12  |   Q     |     V   |         |         |  
   11+ 5       0.4874      1.09  |   Q     |     V   |         |         |  
   11+10       0.4948      1.07  |   Q     |      V  |         |         |  
   11+15       0.5021      1.07  |   Q     |      V  |         |         |  
   11+20       0.5094      1.06  |   Q     |      V  |         |         |  
   11+25       0.5167      1.06  |   Q     |      V  |         |         |  
   11+30       0.5241      1.06  |   Q     |       V |         |         |  
   11+35       0.5310      1.01  |   Q     |       V |         |         |  
   11+40       0.5377      0.97  |  Q      |       V |         |         |  
   11+45       0.5443      0.96  |  Q      |       V |         |         |  
   11+50       0.5510      0.98  |  Q      |        V|         |         |  
   11+55       0.5579      1.00  |  Q      |        V|         |         |  
   12+ 0       0.5648      1.00  |   Q     |        V|         |         |  
   12+ 5       0.5729      1.18  |   Q     |        V|         |         |  
   12+10       0.5822      1.35  |    Q    |         V         |         |  
   12+15       0.5917      1.38  |    Q    |         V         |         |  
   12+20       0.6015      1.42  |    Q    |         V         |         |  
   12+25       0.6115      1.45  |    Q    |         |V        |         |  
   12+30       0.6215      1.45  |    Q    |         |V        |         |  
   12+35       0.6319      1.50  |     Q   |         |V        |         |  
   12+40       0.6425      1.55  |     Q   |         | V       |         |  
   12+45       0.6533      1.56  |     Q   |         | V       |         |  
   12+50       0.6643      1.59  |     Q   |         | V       |         |  
   12+55       0.6754      1.62  |     Q   |         |  V      |         |  
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   13+ 0       0.6865      1.62  |     Q   |         |  V      |         |  
   13+ 5       0.6986      1.75  |     Q   |         |   V     |         |  
   13+10       0.7114      1.87  |      Q  |         |   V     |         |  
   13+15       0.7244      1.89  |      Q  |         |    V    |         |  
   13+20       0.7375      1.90  |      Q  |         |    V    |         |  
   13+25       0.7506      1.90  |      Q  |         |    V    |         |  
   13+30       0.7637      1.90  |      Q  |         |     V   |         |  
   13+35       0.7750      1.63  |     Q   |         |     V   |         |  
   13+40       0.7844      1.37  |    Q    |         |      V  |         |  
   13+45       0.7934      1.31  |    Q    |         |      V  |         |  
   13+50       0.8023      1.29  |    Q    |         |      V  |         |  
   13+55       0.8112      1.29  |    Q    |         |       V |         |  
   14+ 0       0.8200      1.29  |    Q    |         |       V |         |  
   14+ 5       0.8296      1.38  |    Q    |         |       V |         |  
   14+10       0.8398      1.48  |    Q    |         |        V|         |  
   14+15       0.8501      1.50  |     Q   |         |        V|         |  
   14+20       0.8603      1.49  |    Q    |         |        V|         |  
   14+25       0.8704      1.46  |    Q    |         |         V         |  
   14+30       0.8804      1.46  |    Q    |         |         V         |  
   14+35       0.8905      1.45  |    Q    |         |         V         |  
   14+40       0.9005      1.45  |    Q    |         |         |V        |  
   14+45       0.9105      1.45  |    Q    |         |         |V        |  
   14+50       0.9203      1.43  |    Q    |         |         |V        |  
   14+55       0.9300      1.41  |    Q    |         |         | V       |  
   15+ 0       0.9397      1.40  |    Q    |         |         | V       |  
   15+ 5       0.9491      1.37  |    Q    |         |         | V       |  
   15+10       0.9584      1.35  |    Q    |         |         |  V      |  
   15+15       0.9677      1.35  |    Q    |         |         |  V      |  
   15+20       0.9768      1.32  |    Q    |         |         |  V      |  
   15+25       0.9857      1.29  |    Q    |         |         |   V     |  
   15+30       0.9946      1.29  |    Q    |         |         |   V     |  
   15+35       1.0028      1.19  |   Q     |         |         |   V     |  
   15+40       1.0103      1.09  |   Q     |         |         |   V     |  
   15+45       1.0177      1.07  |   Q     |         |         |    V    |  
   15+50       1.0250      1.06  |   Q     |         |         |    V    |  
   15+55       1.0323      1.06  |   Q     |         |         |    V    |  
   16+ 0       1.0396      1.06  |   Q     |         |         |    V    |  
   16+ 5       1.0444      0.69  | Q       |         |         |     V   |  
   16+10       1.0467      0.33  |Q        |         |         |     V   |  
   16+15       1.0485      0.26  |Q        |         |         |     V   |  
   16+20       1.0500      0.22  Q         |         |         |     V   |  
   16+25       1.0516      0.22  Q         |         |         |     V   |  
   16+30       1.0531      0.22  Q         |         |         |     V   |  
   16+35       1.0545      0.20  Q         |         |         |     V   |  
   16+40       1.0557      0.18  Q         |         |         |     V   |  
   16+45       1.0569      0.17  Q         |         |         |     V   |  
   16+50       1.0580      0.17  Q         |         |         |     V   |  
   16+55       1.0592      0.17  Q         |         |         |     V   |  
   17+ 0       1.0603      0.17  Q         |         |         |     V   |  
   17+ 5       1.0618      0.22  Q         |         |         |     V   |  
   17+10       1.0637      0.27  |Q        |         |         |     V   |  
   17+15       1.0656      0.27  |Q        |         |         |     V   |  
   17+20       1.0675      0.28  |Q        |         |         |     V   |  
   17+25       1.0694      0.28  |Q        |         |         |      V  |  
   17+30       1.0713      0.28  |Q        |         |         |      V  |  
   17+35       1.0733      0.28  |Q        |         |         |      V  |  
   17+40       1.0752      0.28  |Q        |         |         |      V  |  
   17+45       1.0771      0.28  |Q        |         |         |      V  |  
   17+50       1.0789      0.26  |Q        |         |         |      V  |  
   17+55       1.0805      0.23  Q         |         |         |      V  |  
   18+ 0       1.0820      0.23  Q         |         |         |      V  |  
   18+ 5       1.0836      0.22  Q         |         |         |      V  |  
   18+10       1.0851      0.22  Q         |         |         |      V  |  
   18+15       1.0866      0.22  Q         |         |         |      V  |  
   18+20       1.0882      0.22  Q         |         |         |      V  |  
   18+25       1.0897      0.22  Q         |         |         |      V  |  
   18+30       1.0913      0.22  Q         |         |         |      V  |  
   18+35       1.0926      0.20  Q         |         |         |      V  |  
   18+40       1.0938      0.18  Q         |         |         |      V  |  
   18+45       1.0950      0.17  Q         |         |         |      V  |  
   18+50       1.0960      0.14  Q         |         |         |      V  |  
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   18+55       1.0968      0.12  Q         |         |         |      V  |  
   19+ 0       1.0976      0.11  Q         |         |         |      V  |  
   19+ 5       1.0986      0.14  Q         |         |         |       V |  
   19+10       1.0997      0.16  Q         |         |         |       V |  
   19+15       1.1008      0.17  Q         |         |         |       V |  
   19+20       1.1021      0.19  Q         |         |         |       V |  
   19+25       1.1036      0.22  Q         |         |         |       V |  
   19+30       1.1051      0.22  Q         |         |         |       V |  
   19+35       1.1065      0.20  Q         |         |         |       V |  
   19+40       1.1077      0.18  Q         |         |         |       V |  
   19+45       1.1089      0.17  Q         |         |         |       V |  
   19+50       1.1099      0.14  Q         |         |         |       V |  
   19+55       1.1107      0.12  Q         |         |         |       V |  
   20+ 0       1.1115      0.11  Q         |         |         |       V |  
   20+ 5       1.1124      0.14  Q         |         |         |       V |  
   20+10       1.1135      0.16  Q         |         |         |       V |  
   20+15       1.1147      0.17  Q         |         |         |       V |  
   20+20       1.1158      0.17  Q         |         |         |       V |  
   20+25       1.1170      0.17  Q         |         |         |       V |  
   20+30       1.1181      0.17  Q         |         |         |       V |  
   20+35       1.1193      0.17  Q         |         |         |       V |  
   20+40       1.1205      0.17  Q         |         |         |       V |  
   20+45       1.1216      0.17  Q         |         |         |       V |  
   20+50       1.1226      0.14  Q         |         |         |       V |  
   20+55       1.1234      0.12  Q         |         |         |       V |  
   21+ 0       1.1242      0.11  Q         |         |         |       V |  
   21+ 5       1.1251      0.14  Q         |         |         |       V |  
   21+10       1.1262      0.16  Q         |         |         |       V |  
   21+15       1.1274      0.17  Q         |         |         |        V|  
   21+20       1.1284      0.14  Q         |         |         |        V|  
   21+25       1.1292      0.12  Q         |         |         |        V|  
   21+30       1.1300      0.11  Q         |         |         |        V|  
   21+35       1.1309      0.14  Q         |         |         |        V|  
   21+40       1.1320      0.16  Q         |         |         |        V|  
   21+45       1.1332      0.17  Q         |         |         |        V|  
   21+50       1.1342      0.14  Q         |         |         |        V|  
   21+55       1.1350      0.12  Q         |         |         |        V|  
   22+ 0       1.1358      0.11  Q         |         |         |        V|  
   22+ 5       1.1367      0.14  Q         |         |         |        V|  
   22+10       1.1378      0.16  Q         |         |         |        V|  
   22+15       1.1389      0.17  Q         |         |         |        V|  
   22+20       1.1399      0.14  Q         |         |         |        V|  
   22+25       1.1408      0.12  Q         |         |         |        V|  
   22+30       1.1415      0.11  Q         |         |         |        V|  
   22+35       1.1423      0.11  Q         |         |         |        V|  
   22+40       1.1431      0.11  Q         |         |         |        V|  
   22+45       1.1439      0.11  Q         |         |         |        V|  
   22+50       1.1446      0.11  Q         |         |         |        V|  
   22+55       1.1454      0.11  Q         |         |         |        V|  
   23+ 0       1.1462      0.11  Q         |         |         |        V|  
   23+ 5       1.1469      0.11  Q         |         |         |        V|  
   23+10       1.1477      0.11  Q         |         |         |        V|  
   23+15       1.1485      0.11  Q         |         |         |        V|  
   23+20       1.1492      0.11  Q         |         |         |        V|  
   23+25       1.1500      0.11  Q         |         |         |        V|  
   23+30       1.1508      0.11  Q         |         |         |        V|  
   23+35       1.1516      0.11  Q         |         |         |        V|  
   23+40       1.1523      0.11  Q         |         |         |        V|  
   23+45       1.1531      0.11  Q         |         |         |        V|  
   23+50       1.1539      0.11  Q         |         |         |        V|  
   23+55       1.1546      0.11  Q         |         |         |        V|  
   24+ 0       1.1554      0.11  Q         |         |         |        V|  
   24+ 5       1.1558      0.06  Q         |         |         |        V|  
   24+10       1.1559      0.01  Q         |         |         |        V|  
   24+15       1.1560      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARAOFF1100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 OFFSITE AREA "A" 
 FILENAME: ARAOFF 
 -------------------------------------------------------------------- 
 Drainage Area =      30.79(Ac.)  =      0.048 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      30.79(Ac.)  =      0.048 Sq. Mi. 
 Length along longest watercourse =    2900.95(Ft.) 
 Length along longest watercourse measured to centroid =    1549.43(Ft.) 
 Length along longest watercourse =      0.549 Mi. 
 Length along longest watercourse measured to centroid =      0.293 Mi. 
 Difference in elevation =     397.00(Ft.) 
 Slope along watercourse =    722.5771 Ft./Mi. 
 Average Manning's 'N' = 0.030 
 Lag time =    0.103 Hr. 
 Lag time =     6.18 Min. 
 25% of lag time =     1.55 Min. 
 40% of lag time =     2.47 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        30.79         0.50         15.40 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        30.79         1.20         36.95 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.200(In) 
 
 Point rain (area averaged) =    1.200(In) 
 Areal adjustment factor =   99.97 % 
 Adjusted average point rain =    1.200(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     30.790           84.20         0.118 
  Total Area Entered =     30.79(Ac.) 

 

2 
 

 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 84.2  84.2      0.196     0.118        0.175       1.000      0.175 
                                                          Sum (F) =   0.175 
 Area averaged mean soil loss (F) (In/Hr) =  0.175 
 Minimum soil loss rate ((In/Hr)) =  0.088 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.806 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5000 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         80.881         13.546              4.203 
     2   0.167        161.762         44.716             13.876 
     3   0.250        242.642         19.684              6.108 
     4   0.333        323.523          8.187              2.540 
     5   0.417        404.404          4.910              1.524 
     6   0.500        485.285          3.076              0.955 
     7   0.583        566.166          2.229              0.692 
     8   0.667        647.046          1.515              0.470 
     9   0.750        727.927          1.010              0.314 
    10   0.833        808.808          1.125              0.349 
                               Sum = 100.000   Sum=      31.031 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     4.20      0.605          0.175    (  0.487)        0.429 
   2   0.17     4.30      0.619          0.175    (  0.499)        0.444 
   3   0.25     5.00      0.720          0.175    (  0.580)        0.545 
   4   0.33     5.00      0.720          0.175    (  0.580)        0.545 
   5   0.42     5.80      0.835          0.175    (  0.673)        0.660 
   6   0.50     6.50      0.936          0.175    (  0.754)        0.760 
   7   0.58     7.40      1.065          0.175    (  0.858)        0.890 
   8   0.67     8.60      1.238          0.175    (  0.997)        1.063 
   9   0.75    12.30      1.771          0.175    (  1.426)        1.595 
  10   0.83    29.10      4.189          0.175    (  3.375)        4.014 
  11   0.92     6.80      0.979          0.175    (  0.789)        0.804 
  12   1.00     5.00      0.720          0.175    (  0.580)        0.545 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    12.3 
 Flood volume = Effective rainfall      1.02(In) 
  times area      30.8(Ac.)/[(In)/(Ft.)] =       2.6(Ac.Ft) 
 Total soil loss =      0.18(In) 
 Total soil loss =     0.450(Ac.Ft) 
 Total rainfall =      1.20(In) 
 Flood volume =      114491.8 Cubic Feet 
 Total soil loss =       19592.0 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     74.678(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
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 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       20.0      40.0      60.0      80.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0124      1.81  Q         |         |         |         |  
    0+10       0.0663      7.83  |V Q      |         |         |         |  
    0+15       0.1426     11.07  | V  Q    |         |         |         |  
    0+20       0.2366     13.65  |  V  Q   |         |         |         |  
    0+25       0.3430     15.44  |    V Q  |         |         |         |  
    0+30       0.4680     18.15  |      V Q|         |         |         |  
    0+35       0.6145     21.27  |        VQ         |         |         |  
    0+40       0.7867     25.01  |         |VQ       |         |         |  
    0+45       1.0008     31.08  |         |    Q    |         |         |  
    0+50       1.3486     50.50  |         |         V    Q    |         |  
    0+55       1.8629     74.68  |         |         |       V |      Q  |  
    1+ 0       2.1776     45.70  |         |         | Q       |  V      |  
    1+ 5       2.3669     27.49  |         |  Q      |         |     V   |  
    1+10       2.4677     14.64  |      Q  |         |         |      V  |  
    1+15       2.5269      8.59  |   Q     |         |         |       V |  
    1+20       2.5667      5.77  | Q       |         |         |        V|  
    1+25       2.5931      3.84  |Q        |         |         |        V|  
    1+30       2.6108      2.57  |Q        |         |         |        V|  
    1+35       2.6240      1.91  Q         |         |         |        V|  
    1+40       2.6271      0.45  Q         |         |         |        V|  
    1+45       2.6284      0.19  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARAOFF3100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 OFFSITE AREA "A" 
 FILENAME: ARAOFF 
 -------------------------------------------------------------------- 
 Drainage Area =      30.79(Ac.)  =      0.048 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      30.79(Ac.)  =      0.048 Sq. Mi. 
 Length along longest watercourse =    2900.95(Ft.) 
 Length along longest watercourse measured to centroid =    1549.43(Ft.) 
 Length along longest watercourse =      0.549 Mi. 
 Length along longest watercourse measured to centroid =      0.293 Mi. 
 Difference in elevation =     397.00(Ft.) 
 Slope along watercourse =    722.5771 Ft./Mi. 
 Average Manning's 'N' = 0.030 
 Lag time =    0.103 Hr. 
 Lag time =     6.18 Min. 
 25% of lag time =     1.55 Min. 
 40% of lag time =     2.47 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 3 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        30.79         0.90         27.71 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        30.79         1.90         58.50 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.900(In) 
 Area Averaged 100-Year Rainfall =    1.900(In) 
 
 Point rain (area averaged) =    1.900(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    1.900(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     30.790           84.20         0.118 
  Total Area Entered =     30.79(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 84.2  84.2      0.196     0.118        0.175       1.000      0.175 
                                                          Sum (F) =   0.175 
 Area averaged mean soil loss (F) (In/Hr) =  0.175 
 Minimum soil loss rate ((In/Hr)) =  0.088 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.806 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         80.881         13.546              4.203 
     2   0.167        161.762         44.716             13.876 
     3   0.250        242.642         19.684              6.108 
     4   0.333        323.523          8.187              2.540 
     5   0.417        404.404          4.910              1.524 
     6   0.500        485.285          3.076              0.955 
     7   0.583        566.166          2.229              0.692 
     8   0.667        647.046          1.515              0.470 
     9   0.750        727.927          1.010              0.314 
    10   0.833        808.808          1.125              0.349 
                               Sum = 100.000   Sum=      31.031 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     1.30      0.296          0.175    (  0.239)        0.121 
   2   0.17     1.30      0.296          0.175    (  0.239)        0.121 
   3   0.25     1.10      0.251          0.175    (  0.202)        0.075 
   4   0.33     1.50      0.342          0.175    (  0.275)        0.167 
   5   0.42     1.50      0.342          0.175    (  0.275)        0.167 
   6   0.50     1.80      0.410          0.175    (  0.331)        0.235 
   7   0.58     1.50      0.342          0.175    (  0.275)        0.167 
   8   0.67     1.80      0.410          0.175    (  0.331)        0.235 
   9   0.75     1.80      0.410          0.175    (  0.331)        0.235 
  10   0.83     1.50      0.342          0.175    (  0.275)        0.167 
  11   0.92     1.60      0.365          0.175    (  0.294)        0.189 
  12   1.00     1.80      0.410          0.175    (  0.331)        0.235 
  13   1.08     2.20      0.502          0.175    (  0.404)        0.326 
  14   1.17     2.20      0.502          0.175    (  0.404)        0.326 
  15   1.25     2.20      0.502          0.175    (  0.404)        0.326 
  16   1.33     2.00      0.456          0.175    (  0.367)        0.281 
  17   1.42     2.60      0.593          0.175    (  0.477)        0.417 
  18   1.50     2.70      0.616          0.175    (  0.496)        0.440 
  19   1.58     2.40      0.547          0.175    (  0.441)        0.372 
  20   1.67     2.70      0.616          0.175    (  0.496)        0.440 
  21   1.75     3.30      0.752          0.175    (  0.606)        0.577 
  22   1.83     3.10      0.707          0.175    (  0.569)        0.531 
  23   1.92     2.90      0.661          0.175    (  0.533)        0.486 
  24   2.00     3.00      0.684          0.175    (  0.551)        0.509 
  25   2.08     3.10      0.707          0.175    (  0.569)        0.531 
  26   2.17     4.20      0.957          0.175    (  0.771)        0.782 
  27   2.25     5.00      1.140          0.175    (  0.918)        0.965 
  28   2.33     3.50      0.798          0.175    (  0.643)        0.623 
  29   2.42     6.80      1.550          0.175    (  1.249)        1.375 
  30   2.50     7.30      1.664          0.175    (  1.341)        1.489 
  31   2.58     8.20      1.869          0.175    (  1.506)        1.694 
  32   2.67     5.90      1.345          0.175    (  1.084)        1.170 
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  33   2.75     2.00      0.456          0.175    (  0.367)        0.281 
  34   2.83     1.80      0.410          0.175    (  0.331)        0.235 
  35   2.92     1.80      0.410          0.175    (  0.331)        0.235 
  36   3.00     0.60      0.137       (  0.175)       0.110        0.027 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    16.6 
 Flood volume = Effective rainfall      1.38(In) 
  times area      30.8(Ac.)/[(In)/(Ft.)] =       3.5(Ac.Ft) 
 Total soil loss =      0.52(In) 
 Total soil loss =     1.335(Ac.Ft) 
 Total rainfall =      1.90(In) 
 Flood volume =      154160.4 Cubic Feet 
 Total soil loss =       58169.6 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     44.022(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     3 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       12.5      25.0      37.5      50.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0035      0.51  Q         |         |         |         |  
    0+10       0.0186      2.19  VQ        |         |         |         |  
    0+15       0.0374      2.74  V Q       |         |         |         |  
    0+20       0.0567      2.80  V Q       |         |         |         |  
    0+25       0.0840      3.97  V  Q      |         |         |         |  
    0+30       0.1172      4.81  |V Q      |         |         |         |  
    0+35       0.1566      5.72  |V  Q     |         |         |         |  
    0+40       0.1953      5.63  | V Q     |         |         |         |  
    0+45       0.2396      6.43  | V  Q    |         |         |         |  
    0+50       0.2849      6.57  |  V Q    |         |         |         |  
    0+55       0.3254      5.88  |  VQ     |         |         |         |  
    1+ 0       0.3672      6.07  |   Q     |         |         |         |  
    1+ 5       0.4164      7.14  |   VQ    |         |         |         |  
    1+10       0.4761      8.67  |    VQ   |         |         |         |  
    1+15       0.5405      9.35  |     VQ  |         |         |         |  
    1+20       0.6054      9.43  |     VQ  |         |         |         |  
    1+25       0.6713      9.56  |      Q  |         |         |         |  
    1+30       0.7497     11.39  |       VQ|         |         |         |  
    1+35       0.8337     12.20  |        Q|         |         |         |  
    1+40       0.9165     12.02  |        QV         |         |         |  
    1+45       1.0088     13.40  |         QV        |         |         |  
    1+50       1.1156     15.51  |         | Q       |         |         |  
    1+55       1.2237     15.69  |         | QV      |         |         |  
    2+ 0       1.3293     15.33  |         | Q  V    |         |         |  
    2+ 5       1.4368     15.61  |         | Q   V   |         |         |  
    2+10       1.5548     17.13  |         |  Q   V  |         |         |  
    2+15       1.7034     21.58  |         |      Q V|         |         |  
    2+20       1.8707     24.29  |         |        Q|V        |         |  
    2+25       2.0396     24.53  |         |        Q|  V      |         |  
    2+30       2.2755     34.25  |         |         |    V Q  |         |  
    2+35       2.5574     40.94  |         |         |       V | Q       |  
    2+40       2.8606     44.02  |         |         |         | V  Q    |  
    2+45       3.1060     35.63  |         |         |       Q |    V    |  
    2+50       3.2523     21.24  |         |     Q   |         |     V   |  
    2+55       3.3539     14.76  |         |Q        |         |      V  |  
    3+ 0       3.4306     11.14  |       Q |         |         |       V |  
    3+ 5       3.4752      6.47  |    Q    |         |         |        V|  
    3+10       3.5023      3.94  |  Q      |         |         |        V|  
    3+15       3.5192      2.45  |Q        |         |         |        V|  
    3+20       3.5296      1.52  |Q        |         |         |        V|  
    3+25       3.5351      0.80  Q         |         |         |        V|  
    3+30       3.5372      0.30  Q         |         |         |        V|  
    3+35       3.5383      0.17  Q         |         |         |        V|  
    3+40       3.5390      0.09  Q         |         |         |        V|  
    3+45       3.5390      0.01  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARAOFF6100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 OFFSITE AREA "A" 
 FILENAME: ARAOFF 
 -------------------------------------------------------------------- 
 Drainage Area =      30.79(Ac.)  =      0.048 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      30.79(Ac.)  =      0.048 Sq. Mi. 
 Length along longest watercourse =    2900.95(Ft.) 
 Length along longest watercourse measured to centroid =    1549.43(Ft.) 
 Length along longest watercourse =      0.549 Mi. 
 Length along longest watercourse measured to centroid =      0.293 Mi. 
 Difference in elevation =     397.00(Ft.) 
 Slope along watercourse =    722.5771 Ft./Mi. 
 Average Manning's 'N' = 0.030 
 Lag time =    0.103 Hr. 
 Lag time =     6.18 Min. 
 25% of lag time =     1.55 Min. 
 40% of lag time =     2.47 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 6 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        30.79         1.20         36.95 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        30.79         2.50         76.97 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    1.200(In) 
 Area Averaged 100-Year Rainfall =    2.500(In) 
 
 Point rain (area averaged) =    2.500(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    2.500(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     30.790           84.20         0.118 
  Total Area Entered =     30.79(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 84.2  84.2      0.196     0.118        0.175       1.000      0.175 
                                                          Sum (F) =   0.175 
 Area averaged mean soil loss (F) (In/Hr) =  0.175 
 Minimum soil loss rate ((In/Hr)) =  0.088 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.806 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         80.881         13.546              4.203 
     2   0.167        161.762         44.716             13.876 
     3   0.250        242.642         19.684              6.108 
     4   0.333        323.523          8.187              2.540 
     5   0.417        404.404          4.910              1.524 
     6   0.500        485.285          3.076              0.955 
     7   0.583        566.166          2.229              0.692 
     8   0.667        647.046          1.515              0.470 
     9   0.750        727.927          1.010              0.314 
    10   0.833        808.808          1.125              0.349 
                               Sum = 100.000   Sum=      31.031 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.50      0.150       (  0.175)       0.121        0.029 
   2   0.17     0.60      0.180       (  0.175)       0.145        0.035 
   3   0.25     0.60      0.180       (  0.175)       0.145        0.035 
   4   0.33     0.60      0.180       (  0.175)       0.145        0.035 
   5   0.42     0.60      0.180       (  0.175)       0.145        0.035 
   6   0.50     0.70      0.210       (  0.175)       0.169        0.041 
   7   0.58     0.70      0.210       (  0.175)       0.169        0.041 
   8   0.67     0.70      0.210       (  0.175)       0.169        0.041 
   9   0.75     0.70      0.210       (  0.175)       0.169        0.041 
  10   0.83     0.70      0.210       (  0.175)       0.169        0.041 
  11   0.92     0.70      0.210       (  0.175)       0.169        0.041 
  12   1.00     0.80      0.240          0.175    (  0.193)        0.065 
  13   1.08     0.80      0.240          0.175    (  0.193)        0.065 
  14   1.17     0.80      0.240          0.175    (  0.193)        0.065 
  15   1.25     0.80      0.240          0.175    (  0.193)        0.065 
  16   1.33     0.80      0.240          0.175    (  0.193)        0.065 
  17   1.42     0.80      0.240          0.175    (  0.193)        0.065 
  18   1.50     0.80      0.240          0.175    (  0.193)        0.065 
  19   1.58     0.80      0.240          0.175    (  0.193)        0.065 
  20   1.67     0.80      0.240          0.175    (  0.193)        0.065 
  21   1.75     0.80      0.240          0.175    (  0.193)        0.065 
  22   1.83     0.80      0.240          0.175    (  0.193)        0.065 
  23   1.92     0.80      0.240          0.175    (  0.193)        0.065 
  24   2.00     0.90      0.270          0.175    (  0.217)        0.095 
  25   2.08     0.80      0.240          0.175    (  0.193)        0.065 
  26   2.17     0.90      0.270          0.175    (  0.217)        0.095 
  27   2.25     0.90      0.270          0.175    (  0.217)        0.095 
  28   2.33     0.90      0.270          0.175    (  0.217)        0.095 
  29   2.42     0.90      0.270          0.175    (  0.217)        0.095 
  30   2.50     0.90      0.270          0.175    (  0.217)        0.095 
  31   2.58     0.90      0.270          0.175    (  0.217)        0.095 
  32   2.67     0.90      0.270          0.175    (  0.217)        0.095 
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  33   2.75     1.00      0.300          0.175    (  0.242)        0.125 
  34   2.83     1.00      0.300          0.175    (  0.242)        0.125 
  35   2.92     1.00      0.300          0.175    (  0.242)        0.125 
  36   3.00     1.00      0.300          0.175    (  0.242)        0.125 
  37   3.08     1.00      0.300          0.175    (  0.242)        0.125 
  38   3.17     1.10      0.330          0.175    (  0.266)        0.155 
  39   3.25     1.10      0.330          0.175    (  0.266)        0.155 
  40   3.33     1.10      0.330          0.175    (  0.266)        0.155 
  41   3.42     1.20      0.360          0.175    (  0.290)        0.185 
  42   3.50     1.30      0.390          0.175    (  0.314)        0.215 
  43   3.58     1.40      0.420          0.175    (  0.338)        0.245 
  44   3.67     1.40      0.420          0.175    (  0.338)        0.245 
  45   3.75     1.50      0.450          0.175    (  0.362)        0.275 
  46   3.83     1.50      0.450          0.175    (  0.362)        0.275 
  47   3.92     1.60      0.480          0.175    (  0.387)        0.305 
  48   4.00     1.60      0.480          0.175    (  0.387)        0.305 
  49   4.08     1.70      0.510          0.175    (  0.411)        0.335 
  50   4.17     1.80      0.540          0.175    (  0.435)        0.365 
  51   4.25     1.90      0.570          0.175    (  0.459)        0.395 
  52   4.33     2.00      0.600          0.175    (  0.483)        0.425 
  53   4.42     2.10      0.630          0.175    (  0.507)        0.455 
  54   4.50     2.10      0.630          0.175    (  0.507)        0.455 
  55   4.58     2.20      0.660          0.175    (  0.532)        0.485 
  56   4.67     2.30      0.690          0.175    (  0.556)        0.515 
  57   4.75     2.40      0.720          0.175    (  0.580)        0.545 
  58   4.83     2.40      0.720          0.175    (  0.580)        0.545 
  59   4.92     2.50      0.750          0.175    (  0.604)        0.575 
  60   5.00     2.60      0.780          0.175    (  0.628)        0.605 
  61   5.08     3.10      0.930          0.175    (  0.749)        0.755 
  62   5.17     3.60      1.080          0.175    (  0.870)        0.905 
  63   5.25     3.90      1.170          0.175    (  0.942)        0.995 
  64   5.33     4.20      1.260          0.175    (  1.015)        1.085 
  65   5.42     4.70      1.410          0.175    (  1.136)        1.235 
  66   5.50     5.60      1.680          0.175    (  1.353)        1.505 
  67   5.58     1.90      0.570          0.175    (  0.459)        0.395 
  68   5.67     0.90      0.270          0.175    (  0.217)        0.095 
  69   5.75     0.60      0.180       (  0.175)       0.145        0.035 
  70   5.83     0.50      0.150       (  0.175)       0.121        0.029 
  71   5.92     0.30      0.090       (  0.175)       0.072        0.017 
  72   6.00     0.20      0.060       (  0.175)       0.048        0.012 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    17.9 
 Flood volume = Effective rainfall      1.49(In) 
  times area      30.8(Ac.)/[(In)/(Ft.)] =       3.8(Ac.Ft) 
 Total soil loss =      1.01(In) 
 Total soil loss =     2.586(Ac.Ft) 
 Total rainfall =      2.50(In) 
 Flood volume =      166746.1 Cubic Feet 
 Total soil loss =      112643.6 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     36.406(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     6 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       10.0      20.0      30.0      40.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0008      0.12  Q         |         |         |         |  
    0+10       0.0046      0.55  Q         |         |         |         |  
    0+15       0.0102      0.81  Q         |         |         |         |  
    0+20       0.0166      0.92  Q         |         |         |         |  
    0+25       0.0233      0.98  Q         |         |         |         |  
    0+30       0.0305      1.04  VQ        |         |         |         |  
    0+35       0.0384      1.15  VQ        |         |         |         |  
    0+40       0.0467      1.20  VQ        |         |         |         |  
    0+45       0.0551      1.23  VQ        |         |         |         |  
    0+50       0.0637      1.25  VQ        |         |         |         |  
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    0+55       0.0724      1.26  VQ        |         |         |         |  
    1+ 0       0.0818      1.36  VQ        |         |         |         |  
    1+ 5       0.0934      1.70  VQ        |         |         |         |  
    1+10       0.1061      1.84  |Q        |         |         |         |  
    1+15       0.1193      1.91  |Q        |         |         |         |  
    1+20       0.1326      1.94  |Q        |         |         |         |  
    1+25       0.1462      1.96  |Q        |         |         |         |  
    1+30       0.1598      1.98  |Q        |         |         |         |  
    1+35       0.1735      1.99  |Q        |         |         |         |  
    1+40       0.1873      2.00  |Q        |         |         |         |  
    1+45       0.2011      2.01  | Q       |         |         |         |  
    1+50       0.2150      2.01  | Q       |         |         |         |  
    1+55       0.2288      2.01  | Q       |         |         |         |  
    2+ 0       0.2435      2.13  | Q       |         |         |         |  
    2+ 5       0.2602      2.42  | Q       |         |         |         |  
    2+10       0.2761      2.32  | Q       |         |         |         |  
    2+15       0.2942      2.63  | QV      |         |         |         |  
    2+20       0.3134      2.78  | QV      |         |         |         |  
    2+25       0.3329      2.84  | QV      |         |         |         |  
    2+30       0.3527      2.88  | QV      |         |         |         |  
    2+35       0.3727      2.90  | QV      |         |         |         |  
    2+40       0.3928      2.91  | Q V     |         |         |         |  
    2+45       0.4138      3.06  |  QV     |         |         |         |  
    2+50       0.4377      3.47  |  QV     |         |         |         |  
    2+55       0.4630      3.67  |  QV     |         |         |         |  
    3+ 0       0.4888      3.74  |  Q V    |         |         |         |  
    3+ 5       0.5148      3.79  |  Q V    |         |         |         |  
    3+10       0.5420      3.94  |  Q V    |         |         |         |  
    3+15       0.5722      4.38  |   QV    |         |         |         |  
    3+20       0.6037      4.58  |   Q V   |         |         |         |  
    3+25       0.6367      4.79  |   Q V   |         |         |         |  
    3+30       0.6738      5.39  |    Q V  |         |         |         |  
    3+35       0.7161      6.14  |     QV  |         |         |         |  
    3+40       0.7632      6.84  |     QV  |         |         |         |  
    3+45       0.8133      7.28  |      QV |         |         |         |  
    3+50       0.8675      7.86  |      Q V|         |         |         |  
    3+55       0.9245      8.28  |       QV|         |         |         |  
    4+ 0       0.9853      8.83  |       Q V         |         |         |  
    4+ 5       1.0489      9.23  |        QV         |         |         |  
    4+10       1.1171      9.91  |        Q|V        |         |         |  
    4+15       1.1910     10.73  |         Q V       |         |         |  
    4+20       1.2708     11.58  |         |Q V      |         |         |  
    4+25       1.3566     12.46  |         | Q V     |         |         |  
    4+30       1.4477     13.23  |         |  Q V    |         |         |  
    4+35       1.5422     13.72  |         |  Q  V   |         |         |  
    4+40       1.6418     14.46  |         |   Q  V  |         |         |  
    4+45       1.7472     15.31  |         |    Q  V |         |         |  
    4+50       1.8579     16.07  |         |     Q  V|         |         |  
    4+55       1.9719     16.55  |         |     Q   V         |         |  
    5+ 0       2.0909     17.28  |         |      Q  |V        |         |  
    5+ 5       2.2192     18.63  |         |       Q |  V      |         |  
    5+10       2.3684     21.67  |         |         |Q  V     |         |  
    5+15       2.5421     25.22  |         |         |    QV   |         |  
    5+20       2.7367     28.25  |         |         |       Q |         |  
    5+25       2.9526     31.36  |         |         |         VQ        |  
    5+30       3.1990     35.77  |         |         |         |  V Q    |  
    5+35       3.4497     36.41  |         |         |         |     Q   |  
    5+40       3.6025     22.18  |         |         | Q       |      V  |  
    5+45       3.6864     12.18  |         | Q       |         |       V |  
    5+50       3.7375      7.43  |      Q  |         |         |        V|  
    5+55       3.7717      4.96  |   Q     |         |         |        V|  
    6+ 0       3.7951      3.39  |  Q      |         |         |        V|  
    6+ 5       3.8105      2.23  | Q       |         |         |        V|  
    6+10       3.8197      1.35  |Q        |         |         |        V|  
    6+15       3.8253      0.80  Q         |         |         |        V|  
    6+20       3.8269      0.24  Q         |         |         |        V|  
    6+25       3.8275      0.08  Q         |         |         |        V|  
    6+30       3.8277      0.04  Q         |         |         |        V|  
    6+35       3.8279      0.02  Q         |         |         |        V|  
    6+40       3.8279      0.01  Q         |         |         |        V|  
    6+45       3.8280      0.00  Q         |         |         |         V  
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARAOFF24100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 OFFSITE AREA "A" 
 FILENAME: ARAOFF 
 -------------------------------------------------------------------- 
 Drainage Area =      30.79(Ac.)  =      0.048 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      30.79(Ac.)  =      0.048 Sq. Mi. 
 Length along longest watercourse =    2900.95(Ft.) 
 Length along longest watercourse measured to centroid =    1549.43(Ft.) 
 Length along longest watercourse =      0.549 Mi. 
 Length along longest watercourse measured to centroid =      0.293 Mi. 
 Difference in elevation =     397.00(Ft.) 
 Slope along watercourse =    722.5771 Ft./Mi. 
 Average Manning's 'N' = 0.030 
 Lag time =    0.103 Hr. 
 Lag time =     6.18 Min. 
 25% of lag time =     1.55 Min. 
 40% of lag time =     2.47 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        30.79         2.00         61.58 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        30.79         5.00        153.95 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    5.000(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    5.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     30.790           84.20         0.118 
  Total Area Entered =     30.79(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 84.2  84.2      0.196     0.118        0.175       1.000      0.175 
                                                          Sum (F) =   0.175 
 Area averaged mean soil loss (F) (In/Hr) =  0.175 
 Minimum soil loss rate ((In/Hr)) =  0.088 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.806 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         80.881         13.546              4.203 
     2   0.167        161.762         44.716             13.876 
     3   0.250        242.642         19.684              6.108 
     4   0.333        323.523          8.187              2.540 
     5   0.417        404.404          4.910              1.524 
     6   0.500        485.285          3.076              0.955 
     7   0.583        566.166          2.229              0.692 
     8   0.667        647.046          1.515              0.470 
     9   0.750        727.927          1.010              0.314 
    10   0.833        808.808          1.125              0.349 
                               Sum = 100.000   Sum=      31.031 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.040       (  0.311)       0.032        0.008 
   2   0.17     0.07      0.040       (  0.310)       0.032        0.008 
   3   0.25     0.07      0.040       (  0.308)       0.032        0.008 
   4   0.33     0.10      0.060       (  0.307)       0.048        0.012 
   5   0.42     0.10      0.060       (  0.306)       0.048        0.012 
   6   0.50     0.10      0.060       (  0.305)       0.048        0.012 
   7   0.58     0.10      0.060       (  0.304)       0.048        0.012 
   8   0.67     0.10      0.060       (  0.302)       0.048        0.012 
   9   0.75     0.10      0.060       (  0.301)       0.048        0.012 
  10   0.83     0.13      0.080       (  0.300)       0.064        0.016 
  11   0.92     0.13      0.080       (  0.299)       0.064        0.016 
  12   1.00     0.13      0.080       (  0.298)       0.064        0.016 
  13   1.08     0.10      0.060       (  0.296)       0.048        0.012 
  14   1.17     0.10      0.060       (  0.295)       0.048        0.012 
  15   1.25     0.10      0.060       (  0.294)       0.048        0.012 
  16   1.33     0.10      0.060       (  0.293)       0.048        0.012 
  17   1.42     0.10      0.060       (  0.292)       0.048        0.012 
  18   1.50     0.10      0.060       (  0.291)       0.048        0.012 
  19   1.58     0.10      0.060       (  0.289)       0.048        0.012 
  20   1.67     0.10      0.060       (  0.288)       0.048        0.012 
  21   1.75     0.10      0.060       (  0.287)       0.048        0.012 
  22   1.83     0.13      0.080       (  0.286)       0.064        0.016 
  23   1.92     0.13      0.080       (  0.285)       0.064        0.016 
  24   2.00     0.13      0.080       (  0.284)       0.064        0.016 
  25   2.08     0.13      0.080       (  0.283)       0.064        0.016 
  26   2.17     0.13      0.080       (  0.281)       0.064        0.016 
  27   2.25     0.13      0.080       (  0.280)       0.064        0.016 
  28   2.33     0.13      0.080       (  0.279)       0.064        0.016 
  29   2.42     0.13      0.080       (  0.278)       0.064        0.016 
  30   2.50     0.13      0.080       (  0.277)       0.064        0.016 
  31   2.58     0.17      0.100       (  0.276)       0.081        0.019 
  32   2.67     0.17      0.100       (  0.275)       0.081        0.019 
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  33   2.75     0.17      0.100       (  0.273)       0.081        0.019 
  34   2.83     0.17      0.100       (  0.272)       0.081        0.019 
  35   2.92     0.17      0.100       (  0.271)       0.081        0.019 
  36   3.00     0.17      0.100       (  0.270)       0.081        0.019 
  37   3.08     0.17      0.100       (  0.269)       0.081        0.019 
  38   3.17     0.17      0.100       (  0.268)       0.081        0.019 
  39   3.25     0.17      0.100       (  0.267)       0.081        0.019 
  40   3.33     0.17      0.100       (  0.266)       0.081        0.019 
  41   3.42     0.17      0.100       (  0.265)       0.081        0.019 
  42   3.50     0.17      0.100       (  0.263)       0.081        0.019 
  43   3.58     0.17      0.100       (  0.262)       0.081        0.019 
  44   3.67     0.17      0.100       (  0.261)       0.081        0.019 
  45   3.75     0.17      0.100       (  0.260)       0.081        0.019 
  46   3.83     0.20      0.120       (  0.259)       0.097        0.023 
  47   3.92     0.20      0.120       (  0.258)       0.097        0.023 
  48   4.00     0.20      0.120       (  0.257)       0.097        0.023 
  49   4.08     0.20      0.120       (  0.256)       0.097        0.023 
  50   4.17     0.20      0.120       (  0.255)       0.097        0.023 
  51   4.25     0.20      0.120       (  0.254)       0.097        0.023 
  52   4.33     0.23      0.140       (  0.252)       0.113        0.027 
  53   4.42     0.23      0.140       (  0.251)       0.113        0.027 
  54   4.50     0.23      0.140       (  0.250)       0.113        0.027 
  55   4.58     0.23      0.140       (  0.249)       0.113        0.027 
  56   4.67     0.23      0.140       (  0.248)       0.113        0.027 
  57   4.75     0.23      0.140       (  0.247)       0.113        0.027 
  58   4.83     0.27      0.160       (  0.246)       0.129        0.031 
  59   4.92     0.27      0.160       (  0.245)       0.129        0.031 
  60   5.00     0.27      0.160       (  0.244)       0.129        0.031 
  61   5.08     0.20      0.120       (  0.243)       0.097        0.023 
  62   5.17     0.20      0.120       (  0.242)       0.097        0.023 
  63   5.25     0.20      0.120       (  0.241)       0.097        0.023 
  64   5.33     0.23      0.140       (  0.240)       0.113        0.027 
  65   5.42     0.23      0.140       (  0.239)       0.113        0.027 
  66   5.50     0.23      0.140       (  0.238)       0.113        0.027 
  67   5.58     0.27      0.160       (  0.237)       0.129        0.031 
  68   5.67     0.27      0.160       (  0.236)       0.129        0.031 
  69   5.75     0.27      0.160       (  0.234)       0.129        0.031 
  70   5.83     0.27      0.160       (  0.233)       0.129        0.031 
  71   5.92     0.27      0.160       (  0.232)       0.129        0.031 
  72   6.00     0.27      0.160       (  0.231)       0.129        0.031 
  73   6.08     0.30      0.180       (  0.230)       0.145        0.035 
  74   6.17     0.30      0.180       (  0.229)       0.145        0.035 
  75   6.25     0.30      0.180       (  0.228)       0.145        0.035 
  76   6.33     0.30      0.180       (  0.227)       0.145        0.035 
  77   6.42     0.30      0.180       (  0.226)       0.145        0.035 
  78   6.50     0.30      0.180       (  0.225)       0.145        0.035 
  79   6.58     0.33      0.200       (  0.224)       0.161        0.039 
  80   6.67     0.33      0.200       (  0.223)       0.161        0.039 
  81   6.75     0.33      0.200       (  0.222)       0.161        0.039 
  82   6.83     0.33      0.200       (  0.221)       0.161        0.039 
  83   6.92     0.33      0.200       (  0.220)       0.161        0.039 
  84   7.00     0.33      0.200       (  0.219)       0.161        0.039 
  85   7.08     0.33      0.200       (  0.218)       0.161        0.039 
  86   7.17     0.33      0.200       (  0.217)       0.161        0.039 
  87   7.25     0.33      0.200       (  0.216)       0.161        0.039 
  88   7.33     0.37      0.220       (  0.215)       0.177        0.043 
  89   7.42     0.37      0.220       (  0.214)       0.177        0.043 
  90   7.50     0.37      0.220       (  0.213)       0.177        0.043 
  91   7.58     0.40      0.240       (  0.212)       0.193        0.047 
  92   7.67     0.40      0.240       (  0.211)       0.193        0.047 
  93   7.75     0.40      0.240       (  0.210)       0.193        0.047 
  94   7.83     0.43      0.260          0.209    (  0.209)        0.051 
  95   7.92     0.43      0.260          0.208    (  0.209)        0.052 
  96   8.00     0.43      0.260          0.207    (  0.209)        0.053 
  97   8.08     0.50      0.300          0.206    (  0.242)        0.093 
  98   8.17     0.50      0.300          0.206    (  0.242)        0.094 
  99   8.25     0.50      0.300          0.205    (  0.242)        0.095 
 100   8.33     0.50      0.300          0.204    (  0.242)        0.096 
 101   8.42     0.50      0.300          0.203    (  0.242)        0.097 
 102   8.50     0.50      0.300          0.202    (  0.242)        0.098 
 103   8.58     0.53      0.320          0.201    (  0.258)        0.119 
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 104   8.67     0.53      0.320          0.200    (  0.258)        0.120 
 105   8.75     0.53      0.320          0.199    (  0.258)        0.121 
 106   8.83     0.57      0.340          0.198    (  0.274)        0.142 
 107   8.92     0.57      0.340          0.197    (  0.274)        0.143 
 108   9.00     0.57      0.340          0.196    (  0.274)        0.144 
 109   9.08     0.63      0.380          0.195    (  0.306)        0.185 
 110   9.17     0.63      0.380          0.194    (  0.306)        0.186 
 111   9.25     0.63      0.380          0.193    (  0.306)        0.187 
 112   9.33     0.67      0.400          0.192    (  0.322)        0.208 
 113   9.42     0.67      0.400          0.191    (  0.322)        0.209 
 114   9.50     0.67      0.400          0.191    (  0.322)        0.209 
 115   9.58     0.70      0.420          0.190    (  0.338)        0.230 
 116   9.67     0.70      0.420          0.189    (  0.338)        0.231 
 117   9.75     0.70      0.420          0.188    (  0.338)        0.232 
 118   9.83     0.73      0.440          0.187    (  0.354)        0.253 
 119   9.92     0.73      0.440          0.186    (  0.354)        0.254 
 120  10.00     0.73      0.440          0.185    (  0.354)        0.255 
 121  10.08     0.50      0.300          0.184    (  0.242)        0.116 
 122  10.17     0.50      0.300          0.183    (  0.242)        0.117 
 123  10.25     0.50      0.300          0.182    (  0.242)        0.118 
 124  10.33     0.50      0.300          0.182    (  0.242)        0.118 
 125  10.42     0.50      0.300          0.181    (  0.242)        0.119 
 126  10.50     0.50      0.300          0.180    (  0.242)        0.120 
 127  10.58     0.67      0.400          0.179    (  0.322)        0.221 
 128  10.67     0.67      0.400          0.178    (  0.322)        0.222 
 129  10.75     0.67      0.400          0.177    (  0.322)        0.223 
 130  10.83     0.67      0.400          0.176    (  0.322)        0.224 
 131  10.92     0.67      0.400          0.175    (  0.322)        0.225 
 132  11.00     0.67      0.400          0.175    (  0.322)        0.225 
 133  11.08     0.63      0.380          0.174    (  0.306)        0.206 
 134  11.17     0.63      0.380          0.173    (  0.306)        0.207 
 135  11.25     0.63      0.380          0.172    (  0.306)        0.208 
 136  11.33     0.63      0.380          0.171    (  0.306)        0.209 
 137  11.42     0.63      0.380          0.170    (  0.306)        0.210 
 138  11.50     0.63      0.380          0.169    (  0.306)        0.211 
 139  11.58     0.57      0.340          0.169    (  0.274)        0.171 
 140  11.67     0.57      0.340          0.168    (  0.274)        0.172 
 141  11.75     0.57      0.340          0.167    (  0.274)        0.173 
 142  11.83     0.60      0.360          0.166    (  0.290)        0.194 
 143  11.92     0.60      0.360          0.165    (  0.290)        0.195 
 144  12.00     0.60      0.360          0.164    (  0.290)        0.196 
 145  12.08     0.83      0.500          0.164    (  0.403)        0.336 
 146  12.17     0.83      0.500          0.163    (  0.403)        0.337 
 147  12.25     0.83      0.500          0.162    (  0.403)        0.338 
 148  12.33     0.87      0.520          0.161    (  0.419)        0.359 
 149  12.42     0.87      0.520          0.160    (  0.419)        0.360 
 150  12.50     0.87      0.520          0.160    (  0.419)        0.360 
 151  12.58     0.93      0.560          0.159    (  0.451)        0.401 
 152  12.67     0.93      0.560          0.158    (  0.451)        0.402 
 153  12.75     0.93      0.560          0.157    (  0.451)        0.403 
 154  12.83     0.97      0.580          0.156    (  0.467)        0.424 
 155  12.92     0.97      0.580          0.156    (  0.467)        0.424 
 156  13.00     0.97      0.580          0.155    (  0.467)        0.425 
 157  13.08     1.13      0.680          0.154    (  0.548)        0.526 
 158  13.17     1.13      0.680          0.153    (  0.548)        0.527 
 159  13.25     1.13      0.680          0.152    (  0.548)        0.528 
 160  13.33     1.13      0.680          0.152    (  0.548)        0.528 
 161  13.42     1.13      0.680          0.151    (  0.548)        0.529 
 162  13.50     1.13      0.680          0.150    (  0.548)        0.530 
 163  13.58     0.77      0.460          0.149    (  0.371)        0.311 
 164  13.67     0.77      0.460          0.149    (  0.371)        0.311 
 165  13.75     0.77      0.460          0.148    (  0.371)        0.312 
 166  13.83     0.77      0.460          0.147    (  0.371)        0.313 
 167  13.92     0.77      0.460          0.146    (  0.371)        0.314 
 168  14.00     0.77      0.460          0.146    (  0.371)        0.314 
 169  14.08     0.90      0.540          0.145    (  0.435)        0.395 
 170  14.17     0.90      0.540          0.144    (  0.435)        0.396 
 171  14.25     0.90      0.540          0.143    (  0.435)        0.397 
 172  14.33     0.87      0.520          0.143    (  0.419)        0.377 
 173  14.42     0.87      0.520          0.142    (  0.419)        0.378 
 174  14.50     0.87      0.520          0.141    (  0.419)        0.379 
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 175  14.58     0.87      0.520          0.140    (  0.419)        0.379 
 176  14.67     0.87      0.520          0.140    (  0.419)        0.380 
 177  14.75     0.87      0.520          0.139    (  0.419)        0.381 
 178  14.83     0.83      0.500          0.138    (  0.403)        0.362 
 179  14.92     0.83      0.500          0.138    (  0.403)        0.362 
 180  15.00     0.83      0.500          0.137    (  0.403)        0.363 
 181  15.08     0.80      0.480          0.136    (  0.387)        0.344 
 182  15.17     0.80      0.480          0.136    (  0.387)        0.344 
 183  15.25     0.80      0.480          0.135    (  0.387)        0.345 
 184  15.33     0.77      0.460          0.134    (  0.371)        0.326 
 185  15.42     0.77      0.460          0.133    (  0.371)        0.327 
 186  15.50     0.77      0.460          0.133    (  0.371)        0.327 
 187  15.58     0.63      0.380          0.132    (  0.306)        0.248 
 188  15.67     0.63      0.380          0.131    (  0.306)        0.249 
 189  15.75     0.63      0.380          0.131    (  0.306)        0.249 
 190  15.83     0.63      0.380          0.130    (  0.306)        0.250 
 191  15.92     0.63      0.380          0.129    (  0.306)        0.251 
 192  16.00     0.63      0.380          0.129    (  0.306)        0.251 
 193  16.08     0.13      0.080       (  0.128)       0.064        0.016 
 194  16.17     0.13      0.080       (  0.127)       0.064        0.016 
 195  16.25     0.13      0.080       (  0.127)       0.064        0.016 
 196  16.33     0.13      0.080       (  0.126)       0.064        0.016 
 197  16.42     0.13      0.080       (  0.125)       0.064        0.016 
 198  16.50     0.13      0.080       (  0.125)       0.064        0.016 
 199  16.58     0.10      0.060       (  0.124)       0.048        0.012 
 200  16.67     0.10      0.060       (  0.124)       0.048        0.012 
 201  16.75     0.10      0.060       (  0.123)       0.048        0.012 
 202  16.83     0.10      0.060       (  0.122)       0.048        0.012 
 203  16.92     0.10      0.060       (  0.122)       0.048        0.012 
 204  17.00     0.10      0.060       (  0.121)       0.048        0.012 
 205  17.08     0.17      0.100       (  0.120)       0.081        0.019 
 206  17.17     0.17      0.100       (  0.120)       0.081        0.019 
 207  17.25     0.17      0.100       (  0.119)       0.081        0.019 
 208  17.33     0.17      0.100       (  0.119)       0.081        0.019 
 209  17.42     0.17      0.100       (  0.118)       0.081        0.019 
 210  17.50     0.17      0.100       (  0.117)       0.081        0.019 
 211  17.58     0.17      0.100       (  0.117)       0.081        0.019 
 212  17.67     0.17      0.100       (  0.116)       0.081        0.019 
 213  17.75     0.17      0.100       (  0.116)       0.081        0.019 
 214  17.83     0.13      0.080       (  0.115)       0.064        0.016 
 215  17.92     0.13      0.080       (  0.115)       0.064        0.016 
 216  18.00     0.13      0.080       (  0.114)       0.064        0.016 
 217  18.08     0.13      0.080       (  0.113)       0.064        0.016 
 218  18.17     0.13      0.080       (  0.113)       0.064        0.016 
 219  18.25     0.13      0.080       (  0.112)       0.064        0.016 
 220  18.33     0.13      0.080       (  0.112)       0.064        0.016 
 221  18.42     0.13      0.080       (  0.111)       0.064        0.016 
 222  18.50     0.13      0.080       (  0.111)       0.064        0.016 
 223  18.58     0.10      0.060       (  0.110)       0.048        0.012 
 224  18.67     0.10      0.060       (  0.110)       0.048        0.012 
 225  18.75     0.10      0.060       (  0.109)       0.048        0.012 
 226  18.83     0.07      0.040       (  0.109)       0.032        0.008 
 227  18.92     0.07      0.040       (  0.108)       0.032        0.008 
 228  19.00     0.07      0.040       (  0.108)       0.032        0.008 
 229  19.08     0.10      0.060       (  0.107)       0.048        0.012 
 230  19.17     0.10      0.060       (  0.107)       0.048        0.012 
 231  19.25     0.10      0.060       (  0.106)       0.048        0.012 
 232  19.33     0.13      0.080       (  0.106)       0.064        0.016 
 233  19.42     0.13      0.080       (  0.105)       0.064        0.016 
 234  19.50     0.13      0.080       (  0.105)       0.064        0.016 
 235  19.58     0.10      0.060       (  0.104)       0.048        0.012 
 236  19.67     0.10      0.060       (  0.104)       0.048        0.012 
 237  19.75     0.10      0.060       (  0.103)       0.048        0.012 
 238  19.83     0.07      0.040       (  0.103)       0.032        0.008 
 239  19.92     0.07      0.040       (  0.102)       0.032        0.008 
 240  20.00     0.07      0.040       (  0.102)       0.032        0.008 
 241  20.08     0.10      0.060       (  0.101)       0.048        0.012 
 242  20.17     0.10      0.060       (  0.101)       0.048        0.012 
 243  20.25     0.10      0.060       (  0.100)       0.048        0.012 
 244  20.33     0.10      0.060       (  0.100)       0.048        0.012 
 245  20.42     0.10      0.060       (  0.100)       0.048        0.012 
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 246  20.50     0.10      0.060       (  0.099)       0.048        0.012 
 247  20.58     0.10      0.060       (  0.099)       0.048        0.012 
 248  20.67     0.10      0.060       (  0.098)       0.048        0.012 
 249  20.75     0.10      0.060       (  0.098)       0.048        0.012 
 250  20.83     0.07      0.040       (  0.098)       0.032        0.008 
 251  20.92     0.07      0.040       (  0.097)       0.032        0.008 
 252  21.00     0.07      0.040       (  0.097)       0.032        0.008 
 253  21.08     0.10      0.060       (  0.096)       0.048        0.012 
 254  21.17     0.10      0.060       (  0.096)       0.048        0.012 
 255  21.25     0.10      0.060       (  0.096)       0.048        0.012 
 256  21.33     0.07      0.040       (  0.095)       0.032        0.008 
 257  21.42     0.07      0.040       (  0.095)       0.032        0.008 
 258  21.50     0.07      0.040       (  0.095)       0.032        0.008 
 259  21.58     0.10      0.060       (  0.094)       0.048        0.012 
 260  21.67     0.10      0.060       (  0.094)       0.048        0.012 
 261  21.75     0.10      0.060       (  0.094)       0.048        0.012 
 262  21.83     0.07      0.040       (  0.093)       0.032        0.008 
 263  21.92     0.07      0.040       (  0.093)       0.032        0.008 
 264  22.00     0.07      0.040       (  0.093)       0.032        0.008 
 265  22.08     0.10      0.060       (  0.092)       0.048        0.012 
 266  22.17     0.10      0.060       (  0.092)       0.048        0.012 
 267  22.25     0.10      0.060       (  0.092)       0.048        0.012 
 268  22.33     0.07      0.040       (  0.091)       0.032        0.008 
 269  22.42     0.07      0.040       (  0.091)       0.032        0.008 
 270  22.50     0.07      0.040       (  0.091)       0.032        0.008 
 271  22.58     0.07      0.040       (  0.091)       0.032        0.008 
 272  22.67     0.07      0.040       (  0.090)       0.032        0.008 
 273  22.75     0.07      0.040       (  0.090)       0.032        0.008 
 274  22.83     0.07      0.040       (  0.090)       0.032        0.008 
 275  22.92     0.07      0.040       (  0.090)       0.032        0.008 
 276  23.00     0.07      0.040       (  0.089)       0.032        0.008 
 277  23.08     0.07      0.040       (  0.089)       0.032        0.008 
 278  23.17     0.07      0.040       (  0.089)       0.032        0.008 
 279  23.25     0.07      0.040       (  0.089)       0.032        0.008 
 280  23.33     0.07      0.040       (  0.089)       0.032        0.008 
 281  23.42     0.07      0.040       (  0.088)       0.032        0.008 
 282  23.50     0.07      0.040       (  0.088)       0.032        0.008 
 283  23.58     0.07      0.040       (  0.088)       0.032        0.008 
 284  23.67     0.07      0.040       (  0.088)       0.032        0.008 
 285  23.75     0.07      0.040       (  0.088)       0.032        0.008 
 286  23.83     0.07      0.040       (  0.088)       0.032        0.008 
 287  23.92     0.07      0.040       (  0.088)       0.032        0.008 
 288  24.00     0.07      0.040       (  0.088)       0.032        0.008 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    29.6 
 Flood volume = Effective rainfall      2.47(In) 
  times area      30.8(Ac.)/[(In)/(Ft.)] =       6.3(Ac.Ft) 
 Total soil loss =      2.53(In) 
 Total soil loss =     6.502(Ac.Ft) 
 Total rainfall =      5.00(In) 
 Flood volume =      275572.5 Cubic Feet 
 Total soil loss =      283232.4 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     16.215(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0002      0.03  Q         |         |         |         |  
    0+10       0.0012      0.14  Q         |         |         |         |  
    0+15       0.0025      0.19  Q         |         |         |         |  
    0+20       0.0040      0.22  Q         |         |         |         |  
    0+25       0.0060      0.29  Q         |         |         |         |  
    0+30       0.0082      0.32  Q         |         |         |         |  
    0+35       0.0106      0.34  Q         |         |         |         |  
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    0+40       0.0129      0.35  Q         |         |         |         |  
    0+45       0.0154      0.35  Q         |         |         |         |  
    0+50       0.0179      0.37  Q         |         |         |         |  
    0+55       0.0209      0.43  Q         |         |         |         |  
    1+ 0       0.0240      0.45  Q         |         |         |         |  
    1+ 5       0.0271      0.45  Q         |         |         |         |  
    1+10       0.0299      0.40  Q         |         |         |         |  
    1+15       0.0325      0.38  Q         |         |         |         |  
    1+20       0.0351      0.37  Q         |         |         |         |  
    1+25       0.0377      0.37  Q         |         |         |         |  
    1+30       0.0402      0.37  Q         |         |         |         |  
    1+35       0.0427      0.37  Q         |         |         |         |  
    1+40       0.0452      0.36  Q         |         |         |         |  
    1+45       0.0477      0.36  Q         |         |         |         |  
    1+50       0.0503      0.38  Q         |         |         |         |  
    1+55       0.0533      0.43  Q         |         |         |         |  
    2+ 0       0.0565      0.46  Q         |         |         |         |  
    2+ 5       0.0597      0.47  Q         |         |         |         |  
    2+10       0.0629      0.47  Q         |         |         |         |  
    2+15       0.0662      0.48  Q         |         |         |         |  
    2+20       0.0695      0.48  Q         |         |         |         |  
    2+25       0.0728      0.48  Q         |         |         |         |  
    2+30       0.0761      0.48  Q         |         |         |         |  
    2+35       0.0796      0.50  Q         |         |         |         |  
    2+40       0.0834      0.55  VQ        |         |         |         |  
    2+45       0.0873      0.58  VQ        |         |         |         |  
    2+50       0.0914      0.59  VQ        |         |         |         |  
    2+55       0.0955      0.59  VQ        |         |         |         |  
    3+ 0       0.0996      0.60  VQ        |         |         |         |  
    3+ 5       0.1037      0.60  VQ        |         |         |         |  
    3+10       0.1078      0.60  VQ        |         |         |         |  
    3+15       0.1120      0.60  VQ        |         |         |         |  
    3+20       0.1161      0.60  VQ        |         |         |         |  
    3+25       0.1203      0.60  VQ        |         |         |         |  
    3+30       0.1244      0.60  VQ        |         |         |         |  
    3+35       0.1286      0.60  VQ        |         |         |         |  
    3+40       0.1328      0.60  VQ        |         |         |         |  
    3+45       0.1369      0.60  VQ        |         |         |         |  
    3+50       0.1412      0.62  VQ        |         |         |         |  
    3+55       0.1458      0.67  VQ        |         |         |         |  
    4+ 0       0.1506      0.70  VQ        |         |         |         |  
    4+ 5       0.1555      0.71  VQ        |         |         |         |  
    4+10       0.1604      0.71  |Q        |         |         |         |  
    4+15       0.1654      0.72  |Q        |         |         |         |  
    4+20       0.1704      0.74  |Q        |         |         |         |  
    4+25       0.1759      0.79  |Q        |         |         |         |  
    4+30       0.1815      0.82  |Q        |         |         |         |  
    4+35       0.1872      0.83  |Q        |         |         |         |  
    4+40       0.1930      0.83  |Q        |         |         |         |  
    4+45       0.1987      0.84  |Q        |         |         |         |  
    4+50       0.2046      0.86  |Q        |         |         |         |  
    4+55       0.2109      0.91  |Q        |         |         |         |  
    5+ 0       0.2174      0.94  |Q        |         |         |         |  
    5+ 5       0.2237      0.92  |Q        |         |         |         |  
    5+10       0.2293      0.81  |Q        |         |         |         |  
    5+15       0.2346      0.77  |Q        |         |         |         |  
    5+20       0.2399      0.77  |Q        |         |         |         |  
    5+25       0.2455      0.81  |Q        |         |         |         |  
    5+30       0.2512      0.83  |Q        |         |         |         |  
    5+35       0.2571      0.85  |Q        |         |         |         |  
    5+40       0.2634      0.91  |Q        |         |         |         |  
    5+45       0.2698      0.93  |Q        |         |         |         |  
    5+50       0.2763      0.94  |Q        |         |         |         |  
    5+55       0.2829      0.95  |Q        |         |         |         |  
    6+ 0       0.2895      0.96  |Q        |         |         |         |  
    6+ 5       0.2962      0.98  |Q        |         |         |         |  
    6+10       0.3033      1.03  |VQ       |         |         |         |  
    6+15       0.3106      1.06  |VQ       |         |         |         |  
    6+20       0.3180      1.07  | Q       |         |         |         |  
    6+25       0.3254      1.08  | Q       |         |         |         |  
    6+30       0.3328      1.08  | Q       |         |         |         |  
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    6+35       0.3404      1.10  | Q       |         |         |         |  
    6+40       0.3483      1.15  | Q       |         |         |         |  
    6+45       0.3564      1.18  | Q       |         |         |         |  
    6+50       0.3646      1.19  | Q       |         |         |         |  
    6+55       0.3729      1.20  | Q       |         |         |         |  
    7+ 0       0.3811      1.20  | Q       |         |         |         |  
    7+ 5       0.3894      1.20  | Q       |         |         |         |  
    7+10       0.3977      1.20  | Q       |         |         |         |  
    7+15       0.4060      1.21  | Q       |         |         |         |  
    7+20       0.4144      1.22  | Q       |         |         |         |  
    7+25       0.4232      1.28  | Q       |         |         |         |  
    7+30       0.4322      1.30  | Q       |         |         |         |  
    7+35       0.4413      1.33  | Q       |         |         |         |  
    7+40       0.4509      1.39  | Q       |         |         |         |  
    7+45       0.4606      1.41  | Q       |         |         |         |  
    7+50       0.4706      1.44  | Q       |         |         |         |  
    7+55       0.4810      1.51  |  Q      |         |         |         |  
    8+ 0       0.4917      1.56  |  Q      |         |         |         |  
    8+ 5       0.5038      1.76  |  Q      |         |         |         |  
    8+10       0.5200      2.35  |  VQ     |         |         |         |  
    8+15       0.5381      2.63  |  V Q    |         |         |         |  
    8+20       0.5572      2.76  |  V Q    |         |         |         |  
    8+25       0.5768      2.85  |  V Q    |         |         |         |  
    8+30       0.5969      2.92  |  V Q    |         |         |         |  
    8+35       0.6180      3.06  |  V  Q   |         |         |         |  
    8+40       0.6414      3.39  |   V Q   |         |         |         |  
    8+45       0.6659      3.55  |   V  Q  |         |         |         |  
    8+50       0.6916      3.73  |   V  Q  |         |         |         |  
    8+55       0.7196      4.07  |   V   Q |         |         |         |  
    9+ 0       0.7488      4.24  |   V   Q |         |         |         |  
    9+ 5       0.7798      4.50  |   V    Q|         |         |         |  
    9+10       0.8151      5.13  |    V    Q         |         |         |  
    9+15       0.8525      5.42  |    V    Q         |         |         |  
    9+20       0.8915      5.66  |    V    |Q        |         |         |  
    9+25       0.9330      6.04  |    V    | Q       |         |         |  
    9+30       0.9760      6.23  |     V   | Q       |         |         |  
    9+35       1.0202      6.43  |     V   | Q       |         |         |  
    9+40       1.0670      6.79  |     V   |  Q      |         |         |  
    9+45       1.1150      6.97  |      V  |  Q      |         |         |  
    9+50       1.1643      7.16  |      V  |   Q     |         |         |  
    9+55       1.2160      7.50  |      V  |    Q    |         |         |  
   10+ 0       1.2688      7.68  |       V |    Q    |         |         |  
   10+ 5       1.3184      7.19  |       V |   Q     |         |         |  
   10+10       1.3550      5.32  |       V Q         |         |         |  
   10+15       1.3861      4.51  |       VQ|         |         |         |  
   10+20       1.4150      4.21  |       Q |         |         |         |  
   10+25       1.4428      4.03  |       QV|         |         |         |  
   10+30       1.4698      3.93  |      Q V|         |         |         |  
   10+35       1.4994      4.29  |       QV|         |         |         |  
   10+40       1.5382      5.64  |        V|Q        |         |         |  
   10+45       1.5811      6.23  |        V| Q       |         |         |  
   10+50       1.6256      6.46  |         V Q       |         |         |  
   10+55       1.6714      6.64  |         V  Q      |         |         |  
   11+ 0       1.7180      6.77  |         V  Q      |         |         |  
   11+ 5       1.7647      6.78  |         |V Q      |         |         |  
   11+10       1.8099      6.57  |         |V Q      |         |         |  
   11+15       1.8548      6.51  |         |V Q      |         |         |  
   11+20       1.8997      6.52  |         | VQ      |         |         |  
   11+25       1.9445      6.52  |         | VQ      |         |         |  
   11+30       1.9895      6.52  |         | VQ      |         |         |  
   11+35       2.0333      6.37  |         | Q       |         |         |  
   11+40       2.0735      5.83  |         |Q V      |         |         |  
   11+45       2.1121      5.60  |         |Q V      |         |         |  
   11+50       2.1507      5.61  |         |Q V      |         |         |  
   11+55       2.1910      5.85  |         |Q V      |         |         |  
   12+ 0       2.2320      5.96  |         |Q  V     |         |         |  
   12+ 5       2.2774      6.60  |         |  QV     |         |         |  
   12+10       2.3365      8.58  |         |   V  Q  |         |         |  
   12+15       2.4017      9.46  |         |    V  Q |         |         |  
   12+20       2.4701      9.93  |         |    V   Q|         |         |  
   12+25       2.5421     10.46  |         |     V   Q         |         |  
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   12+30       2.6161     10.74  |         |     V   |Q        |         |  
   12+35       2.6925     11.09  |         |      V  | Q       |         |  
   12+40       2.7735     11.77  |         |      V  |  Q      |         |  
   12+45       2.8568     12.10  |         |       V |   Q     |         |  
   12+50       2.9420     12.37  |         |       V |   Q     |         |  
   12+55       3.0298     12.75  |         |        V|    Q    |         |  
   13+ 0       3.1189     12.94  |         |        V|    Q    |         |  
   13+ 5       3.2117     13.47  |         |         V     Q   |         |  
   13+10       3.3145     14.93  |         |         V        Q|         |  
   13+15       3.4219     15.60  |         |         |V        |Q        |  
   13+20       3.5315     15.90  |         |         | V       |Q        |  
   13+25       3.6423     16.09  |         |         |  V      | Q       |  
   13+30       3.7539     16.21  |         |         |  V      | Q       |  
   13+35       3.8599     15.39  |         |         |   V     Q         |  
   13+40       3.9454     12.41  |         |         |   Q     |         |  
   13+45       4.0219     11.12  |         |         | Q  V    |         |  
   13+50       4.0951     10.62  |         |         |Q   V    |         |  
   13+55       4.1660     10.30  |         |         Q     V   |         |  
   14+ 0       4.2357     10.12  |         |         Q     V   |         |  
   14+ 5       4.3068     10.33  |         |         Q      V  |         |  
   14+10       4.3850     11.36  |         |         | Q    V  |         |  
   14+15       4.4663     11.80  |         |         |  Q    V |         |  
   14+20       4.5480     11.86  |         |         |  Q    V |         |  
   14+25       4.6288     11.73  |         |         |  Q     V|         |  
   14+30       4.7094     11.71  |         |         |  Q     V|         |  
   14+35       4.7903     11.74  |         |         |  Q      V         |  
   14+40       4.8713     11.77  |         |         |  Q      V         |  
   14+45       4.9525     11.79  |         |         |  Q      |V        |  
   14+50       5.0334     11.75  |         |         |  Q      |V        |  
   14+55       5.1125     11.48  |         |         | Q       | V       |  
   15+ 0       5.1908     11.37  |         |         | Q       | V       |  
   15+ 5       5.2683     11.25  |         |         | Q       |  V      |  
   15+10       5.3439     10.97  |         |         |Q        |  V      |  
   15+15       5.4186     10.85  |         |         |Q        |   V     |  
   15+20       5.4924     10.72  |         |         |Q        |   V     |  
   15+25       5.5642     10.43  |         |         Q         |    V    |  
   15+30       5.6352     10.30  |         |         Q         |    V    |  
   15+35       5.7034      9.91  |         |        Q|         |     V   |  
   15+40       5.7639      8.78  |         |      Q  |         |     V   |  
   15+45       5.8210      8.29  |         |     Q   |         |     V   |  
   15+50       5.8767      8.09  |         |     Q   |         |      V  |  
   15+55       5.9317      7.98  |         |    Q    |         |      V  |  
   16+ 0       5.9862      7.92  |         |    Q    |         |      V  |  
   16+ 5       6.0336      6.88  |         |  Q      |         |       V |  
   16+10       6.0582      3.58  |      Q  |         |         |       V |  
   16+15       6.0728      2.12  |   Q     |         |         |       V |  
   16+20       6.0831      1.49  | Q       |         |         |       V |  
   16+25       6.0909      1.14  | Q       |         |         |       V |  
   16+30       6.0972      0.91  |Q        |         |         |       V |  
   16+35       6.1022      0.73  |Q        |         |         |       V |  
   16+40       6.1061      0.57  |Q        |         |         |       V |  
   16+45       6.1094      0.47  Q         |         |         |       V |  
   16+50       6.1120      0.38  Q         |         |         |       V |  
   16+55       6.1145      0.37  Q         |         |         |       V |  
   17+ 0       6.1171      0.37  Q         |         |         |       V |  
   17+ 5       6.1198      0.40  Q         |         |         |       V |  
   17+10       6.1233      0.51  |Q        |         |         |       V |  
   17+15       6.1271      0.55  |Q        |         |         |       V |  
   17+20       6.1310      0.57  |Q        |         |         |       V |  
   17+25       6.1350      0.58  |Q        |         |         |       V |  
   17+30       6.1391      0.59  |Q        |         |         |       V |  
   17+35       6.1432      0.59  |Q        |         |         |       V |  
   17+40       6.1473      0.60  |Q        |         |         |       V |  
   17+45       6.1515      0.60  |Q        |         |         |       V |  
   17+50       6.1555      0.59  |Q        |         |         |       V |  
   17+55       6.1592      0.53  |Q        |         |         |       V |  
   18+ 0       6.1627      0.51  |Q        |         |         |       V |  
   18+ 5       6.1661      0.50  Q         |         |         |       V |  
   18+10       6.1695      0.49  Q         |         |         |        V|  
   18+15       6.1729      0.49  Q         |         |         |        V|  
   18+20       6.1763      0.49  Q         |         |         |        V|  
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   18+25       6.1796      0.49  Q         |         |         |        V|  
   18+30       6.1829      0.48  Q         |         |         |        V|  
   18+35       6.1861      0.47  Q         |         |         |        V|  
   18+40       6.1890      0.41  Q         |         |         |        V|  
   18+45       6.1917      0.39  Q         |         |         |        V|  
   18+50       6.1942      0.36  Q         |         |         |        V|  
   18+55       6.1962      0.30  Q         |         |         |        V|  
   19+ 0       6.1981      0.28  Q         |         |         |        V|  
   19+ 5       6.2001      0.28  Q         |         |         |        V|  
   19+10       6.2023      0.33  Q         |         |         |        V|  
   19+15       6.2047      0.34  Q         |         |         |        V|  
   19+20       6.2072      0.37  Q         |         |         |        V|  
   19+25       6.2101      0.42  Q         |         |         |        V|  
   19+30       6.2132      0.45  Q         |         |         |        V|  
   19+35       6.2163      0.45  Q         |         |         |        V|  
   19+40       6.2190      0.40  Q         |         |         |        V|  
   19+45       6.2216      0.38  Q         |         |         |        V|  
   19+50       6.2241      0.36  Q         |         |         |        V|  
   19+55       6.2262      0.30  Q         |         |         |        V|  
   20+ 0       6.2281      0.27  Q         |         |         |        V|  
   20+ 5       6.2300      0.28  Q         |         |         |        V|  
   20+10       6.2322      0.33  Q         |         |         |        V|  
   20+15       6.2346      0.34  Q         |         |         |        V|  
   20+20       6.2370      0.35  Q         |         |         |        V|  
   20+25       6.2394      0.35  Q         |         |         |        V|  
   20+30       6.2419      0.36  Q         |         |         |        V|  
   20+35       6.2444      0.36  Q         |         |         |        V|  
   20+40       6.2468      0.36  Q         |         |         |        V|  
   20+45       6.2493      0.36  Q         |         |         |        V|  
   20+50       6.2517      0.35  Q         |         |         |        V|  
   20+55       6.2537      0.29  Q         |         |         |        V|  
   21+ 0       6.2556      0.27  Q         |         |         |        V|  
   21+ 5       6.2574      0.27  Q         |         |         |        V|  
   21+10       6.2597      0.32  Q         |         |         |        V|  
   21+15       6.2620      0.34  Q         |         |         |        V|  
   21+20       6.2643      0.33  Q         |         |         |        V|  
   21+25       6.2663      0.28  Q         |         |         |        V|  
   21+30       6.2681      0.26  Q         |         |         |        V|  
   21+35       6.2699      0.27  Q         |         |         |        V|  
   21+40       6.2721      0.32  Q         |         |         |        V|  
   21+45       6.2745      0.34  Q         |         |         |        V|  
   21+50       6.2768      0.33  Q         |         |         |        V|  
   21+55       6.2787      0.28  Q         |         |         |        V|  
   22+ 0       6.2806      0.26  Q         |         |         |        V|  
   22+ 5       6.2824      0.27  Q         |         |         |        V|  
   22+10       6.2846      0.32  Q         |         |         |        V|  
   22+15       6.2870      0.34  Q         |         |         |        V|  
   22+20       6.2893      0.33  Q         |         |         |        V|  
   22+25       6.2912      0.28  Q         |         |         |        V|  
   22+30       6.2930      0.26  Q         |         |         |        V|  
   22+35       6.2948      0.25  Q         |         |         |        V|  
   22+40       6.2965      0.25  Q         |         |         |        V|  
   22+45       6.2982      0.25  Q         |         |         |        V|  
   22+50       6.2999      0.25  Q         |         |         |        V|  
   22+55       6.3016      0.24  Q         |         |         |        V|  
   23+ 0       6.3032      0.24  Q         |         |         |        V|  
   23+ 5       6.3049      0.24  Q         |         |         |        V|  
   23+10       6.3066      0.24  Q         |         |         |        V|  
   23+15       6.3082      0.24  Q         |         |         |        V|  
   23+20       6.3099      0.24  Q         |         |         |        V|  
   23+25       6.3115      0.24  Q         |         |         |        V|  
   23+30       6.3132      0.24  Q         |         |         |        V|  
   23+35       6.3149      0.24  Q         |         |         |        V|  
   23+40       6.3165      0.24  Q         |         |         |        V|  
   23+45       6.3182      0.24  Q         |         |         |        V|  
   23+50       6.3199      0.24  Q         |         |         |        V|  
   23+55       6.3215      0.24  Q         |         |         |        V|  
   24+ 0       6.3232      0.24  Q         |         |         |        V|  
   24+ 5       6.3246      0.21  Q         |         |         |        V|  
   24+10       6.3253      0.10  Q         |         |         |        V|  
   24+15       6.3257      0.05  Q         |         |         |        V|  
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   24+20       6.3259      0.03  Q         |         |         |        V|  
   24+25       6.3261      0.02  Q         |         |         |        V|  
   24+30       6.3262      0.01  Q         |         |         |        V|  
   24+35       6.3262      0.01  Q         |         |         |        V|  
   24+40       6.3263      0.01  Q         |         |         |        V|  
   24+45       6.3263      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARBOFF1100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 OFFSITE AREA B 
 FILENAME: ARBOFF 
 -------------------------------------------------------------------- 
 Drainage Area =      73.03(Ac.)  =      0.114 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      73.03(Ac.)  =      0.114 Sq. Mi. 
 Length along longest watercourse =    3313.64(Ft.) 
 Length along longest watercourse measured to centroid =    2180.67(Ft.) 
 Length along longest watercourse =      0.628 Mi. 
 Length along longest watercourse measured to centroid =      0.413 Mi. 
 Difference in elevation =     387.00(Ft.) 
 Slope along watercourse =    616.6512 Ft./Mi. 
 Average Manning's 'N' = 0.030 
 Lag time =    0.127 Hr. 
 Lag time =     7.63 Min. 
 25% of lag time =     1.91 Min. 
 40% of lag time =     3.05 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        73.03         0.50         36.52 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        73.03         1.20         87.64 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.200(In) 
 
 Point rain (area averaged) =    1.200(In) 
 Areal adjustment factor =   99.93 % 
 Adjusted average point rain =    1.199(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     73.030           82.30         0.044 
  Total Area Entered =     73.03(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 82.3  82.3      0.218     0.044        0.209       1.000      0.209 
                                                          Sum (F) =   0.209 
 Area averaged mean soil loss (F) (In/Hr) =  0.209 
 Minimum soil loss rate ((In/Hr)) =  0.105 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.865 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5000 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         65.526          9.512              7.001 
     2   0.167        131.053         37.593             27.669 
     3   0.250        196.579         24.689             18.171 
     4   0.333        262.105          9.501              6.993 
     5   0.417        327.631          5.745              4.229 
     6   0.500        393.158          3.856              2.838 
     7   0.583        458.684          2.628              1.934 
     8   0.667        524.210          1.984              1.460 
     9   0.750        589.736          1.498              1.102 
    10   0.833        655.263          1.106              0.814 
    11   0.917        720.789          0.769              0.566 
    12   1.000        786.315          0.655              0.482 
    13   1.083        851.841          0.464              0.342 
                               Sum = 100.000   Sum=      73.601 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     4.20      0.604          0.209    (  0.523)        0.395 
   2   0.17     4.30      0.619          0.209    (  0.535)        0.410 
   3   0.25     5.00      0.720          0.209    (  0.622)        0.510 
   4   0.33     5.00      0.720          0.209    (  0.622)        0.510 
   5   0.42     5.80      0.835          0.209    (  0.722)        0.625 
   6   0.50     6.50      0.935          0.209    (  0.809)        0.726 
   7   0.58     7.40      1.065          0.209    (  0.921)        0.856 
   8   0.67     8.60      1.238          0.209    (  1.070)        1.028 
   9   0.75    12.30      1.770          0.209    (  1.531)        1.561 
  10   0.83    29.10      4.188          0.209    (  3.621)        3.978 
  11   0.92     6.80      0.979          0.209    (  0.846)        0.769 
  12   1.00     5.00      0.720          0.209    (  0.622)        0.510 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.9 
 Flood volume = Effective rainfall      0.99(In) 
  times area      73.0(Ac.)/[(In)/(Ft.)] =       6.0(Ac.Ft) 
 Total soil loss =      0.21(In) 
 Total soil loss =     1.273(Ac.Ft) 
 Total rainfall =      1.20(In) 
 Flood volume =      262461.1 Cubic Feet 
 Total soil loss =       55447.0 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =    159.858(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
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 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       50.0     100.0     150.0     200.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0191      2.77  Q         |         |         |         |  
    0+10       0.1142     13.81  V Q       |         |         |         |  
    0+15       0.2664     22.10  |V  Q     |         |         |         |  
    0+20       0.4586     27.92  |  V Q    |         |         |         |  
    0+25       0.6813     32.33  |   V Q   |         |         |         |  
    0+30       0.9437     38.11  |     VQ  |         |         |         |  
    0+35       1.2545     45.13  |       VQ|         |         |         |  
    0+40       1.6226     53.45  |         Q         |         |         |  
    0+45       2.0783     66.16  |         |  Q      |         |         |  
    0+50       2.7884    103.12  |         |       V Q         |         |  
    0+55       3.8894    159.86  |         |         |    V    |Q        |  
    1+ 0       4.7064    118.63  |         |         |  Q      |V        |  
    1+ 5       5.1879     69.92  |         |  Q      |         |   V     |  
    1+10       5.4713     41.15  |       Q |         |         |     V   |  
    1+15       5.6432     24.96  |   Q     |         |         |      V  |  
    1+20       5.7606     17.04  |  Q      |         |         |       V |  
    1+25       5.8457     12.36  | Q       |         |         |       V |  
    1+30       5.9078      9.01  |Q        |         |         |        V|  
    1+35       5.9526      6.51  |Q        |         |         |        V|  
    1+40       5.9839      4.55  Q         |         |         |        V|  
    1+45       6.0066      3.31  Q         |         |         |        V|  
    1+50       6.0206      2.02  Q         |         |         |        V|  
    1+55       6.0241      0.51  Q         |         |         |        V|  
    2+ 0       6.0253      0.17  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARBOFF3100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 OFFSITE AREA B 
 FILENAME: ARBOFF 
 -------------------------------------------------------------------- 
 Drainage Area =      73.03(Ac.)  =      0.114 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      73.03(Ac.)  =      0.114 Sq. Mi. 
 Length along longest watercourse =    3313.64(Ft.) 
 Length along longest watercourse measured to centroid =    2180.67(Ft.) 
 Length along longest watercourse =      0.628 Mi. 
 Length along longest watercourse measured to centroid =      0.413 Mi. 
 Difference in elevation =     387.00(Ft.) 
 Slope along watercourse =    616.6512 Ft./Mi. 
 Average Manning's 'N' = 0.030 
 Lag time =    0.127 Hr. 
 Lag time =     7.63 Min. 
 25% of lag time =     1.91 Min. 
 40% of lag time =     3.05 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 3 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        73.03         0.90         65.73 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        73.03         1.90        138.76 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.900(In) 
 Area Averaged 100-Year Rainfall =    1.900(In) 
 
 Point rain (area averaged) =    1.900(In) 
 Areal adjustment factor =   99.97 % 
 Adjusted average point rain =    1.899(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     73.030           82.30         0.044 
  Total Area Entered =     73.03(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 82.3  82.3      0.218     0.044        0.209       1.000      0.209 
                                                          Sum (F) =   0.209 
 Area averaged mean soil loss (F) (In/Hr) =  0.209 
 Minimum soil loss rate ((In/Hr)) =  0.105 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.865 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         65.526          9.512              7.001 
     2   0.167        131.053         37.593             27.669 
     3   0.250        196.579         24.689             18.171 
     4   0.333        262.105          9.501              6.993 
     5   0.417        327.631          5.745              4.229 
     6   0.500        393.158          3.856              2.838 
     7   0.583        458.684          2.628              1.934 
     8   0.667        524.210          1.984              1.460 
     9   0.750        589.736          1.498              1.102 
    10   0.833        655.263          1.106              0.814 
    11   0.917        720.789          0.769              0.566 
    12   1.000        786.315          0.655              0.482 
    13   1.083        851.841          0.464              0.342 
                               Sum = 100.000   Sum=      73.601 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     1.30      0.296          0.209    (  0.256)        0.087 
   2   0.17     1.30      0.296          0.209    (  0.256)        0.087 
   3   0.25     1.10      0.251          0.209    (  0.217)        0.042 
   4   0.33     1.50      0.342          0.209    (  0.296)        0.133 
   5   0.42     1.50      0.342          0.209    (  0.296)        0.133 
   6   0.50     1.80      0.410          0.209    (  0.355)        0.201 
   7   0.58     1.50      0.342          0.209    (  0.296)        0.133 
   8   0.67     1.80      0.410          0.209    (  0.355)        0.201 
   9   0.75     1.80      0.410          0.209    (  0.355)        0.201 
  10   0.83     1.50      0.342          0.209    (  0.296)        0.133 
  11   0.92     1.60      0.365          0.209    (  0.315)        0.156 
  12   1.00     1.80      0.410          0.209    (  0.355)        0.201 
  13   1.08     2.20      0.501          0.209    (  0.434)        0.292 
  14   1.17     2.20      0.501          0.209    (  0.434)        0.292 
  15   1.25     2.20      0.501          0.209    (  0.434)        0.292 
  16   1.33     2.00      0.456          0.209    (  0.394)        0.247 
  17   1.42     2.60      0.593          0.209    (  0.512)        0.383 
  18   1.50     2.70      0.615          0.209    (  0.532)        0.406 
  19   1.58     2.40      0.547          0.209    (  0.473)        0.338 
  20   1.67     2.70      0.615          0.209    (  0.532)        0.406 
  21   1.75     3.30      0.752          0.209    (  0.650)        0.543 
  22   1.83     3.10      0.707          0.209    (  0.611)        0.497 
  23   1.92     2.90      0.661          0.209    (  0.572)        0.452 
  24   2.00     3.00      0.684          0.209    (  0.591)        0.475 
  25   2.08     3.10      0.707          0.209    (  0.611)        0.497 
  26   2.17     4.20      0.957          0.209    (  0.828)        0.748 
  27   2.25     5.00      1.140          0.209    (  0.986)        0.930 
  28   2.33     3.50      0.798          0.209    (  0.690)        0.589 
  29   2.42     6.80      1.550          0.209    (  1.340)        1.341 
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  30   2.50     7.30      1.664          0.209    (  1.439)        1.455 
  31   2.58     8.20      1.869          0.209    (  1.616)        1.660 
  32   2.67     5.90      1.345          0.209    (  1.163)        1.136 
  33   2.75     2.00      0.456          0.209    (  0.394)        0.247 
  34   2.83     1.80      0.410          0.209    (  0.355)        0.201 
  35   2.92     1.80      0.410          0.209    (  0.355)        0.201 
  36   3.00     0.60      0.137       (  0.209)       0.118        0.018 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    15.4 
 Flood volume = Effective rainfall      1.28(In) 
  times area      73.0(Ac.)/[(In)/(Ft.)] =       7.8(Ac.Ft) 
 Total soil loss =      0.62(In) 
 Total soil loss =     3.773(Ac.Ft) 
 Total rainfall =      1.90(In) 
 Flood volume =      339193.9 Cubic Feet 
 Total soil loss =      164333.1 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     98.613(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     3 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       25.0      50.0      75.0     100.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0042      0.61  Q         |         |         |         |  
    0+10       0.0250      3.02  VQ        |         |         |         |  
    0+15       0.0546      4.29  VQ        |         |         |         |  
    0+20       0.0840      4.27  VQ        |         |         |         |  
    0+25       0.1276      6.34  V Q       |         |         |         |  
    0+30       0.1855      8.40  V  Q      |         |         |         |  
    0+35       0.2574     10.43  |V  Q     |         |         |         |  
    0+40       0.3307     10.64  |V  Q     |         |         |         |  
    0+45       0.4136     12.04  | V Q     |         |         |         |  
    0+50       0.5017     12.79  | V  Q    |         |         |         |  
    0+55       0.5814     11.58  | V Q     |         |         |         |  
    1+ 0       0.6614     11.62  |  VQ     |         |         |         |  
    1+ 5       0.7557     13.69  |  V Q    |         |         |         |  
    1+10       0.8732     17.05  |   V Q   |         |         |         |  
    1+15       1.0043     19.04  |    V Q  |         |         |         |  
    1+20       1.1391     19.57  |    V Q  |         |         |         |  
    1+25       1.2754     19.78  |     VQ  |         |         |         |  
    1+30       1.4353     23.23  |      V Q|         |         |         |  
    1+35       1.6128     25.77  |       V Q         |         |         |  
    1+40       1.7900     25.72  |        VQ         |         |         |  
    1+45       1.9832     28.06  |         VQ        |         |         |  
    1+50       2.2089     32.77  |         |V Q      |         |         |  
    1+55       2.4445     34.21  |         | VQ      |         |         |  
    2+ 0       2.6758     33.58  |         |  Q      |         |         |  
    2+ 5       2.9103     34.05  |         |  QV     |         |         |  
    2+10       3.1642     36.87  |         |   Q V   |         |         |  
    2+15       3.4790     45.70  |         |      VQ |         |         |  
    2+20       3.8456     53.23  |         |        V|Q        |         |  
    2+25       4.2198     54.34  |         |         |Q        |         |  
    2+30       4.7170     72.20  |         |         |   V   Q |         |  
    2+35       5.3343     89.63  |         |         |      V  |    Q    |  
    2+40       6.0134     98.61  |         |         |         V        Q|  
    2+45       6.6014     85.37  |         |         |         |  VQ     |  
    2+50       6.9791     54.84  |         |         |Q        |    V    |  
    2+55       7.2292     36.31  |         |   Q     |         |      V  |  
    3+ 0       7.4193     27.60  |         |Q        |         |       V |  
    3+ 5       7.5447     18.20  |      Q  |         |         |       V |  
    3+10       7.6249     11.65  |   Q     |         |         |        V|  
    3+15       7.6804      8.06  |  Q      |         |         |        V|  
    3+20       7.7195      5.68  | Q       |         |         |        V|  
    3+25       7.7473      4.03  |Q        |         |         |        V|  
    3+30       7.7659      2.69  |Q        |         |         |        V|  
    3+35       7.7773      1.67  Q         |         |         |        V|  
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    3+40       7.7829      0.81  Q         |         |         |        V|  
    3+45       7.7850      0.31  Q         |         |         |        V|  
    3+50       7.7862      0.18  Q         |         |         |        V|  
    3+55       7.7868      0.08  Q         |         |         |        V|  
    4+ 0       7.7868      0.01  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARBOFF6100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 OFFSITE AREA B 
 FILENAME: ARBOFF 
 -------------------------------------------------------------------- 
 Drainage Area =      73.03(Ac.)  =      0.114 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      73.03(Ac.)  =      0.114 Sq. Mi. 
 Length along longest watercourse =    3313.64(Ft.) 
 Length along longest watercourse measured to centroid =    2180.67(Ft.) 
 Length along longest watercourse =      0.628 Mi. 
 Length along longest watercourse measured to centroid =      0.413 Mi. 
 Difference in elevation =     387.00(Ft.) 
 Slope along watercourse =    616.6512 Ft./Mi. 
 Average Manning's 'N' = 0.030 
 Lag time =    0.127 Hr. 
 Lag time =     7.63 Min. 
 25% of lag time =     1.91 Min. 
 40% of lag time =     3.05 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 6 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        73.03         1.20         87.64 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        73.03         2.50        182.57 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    1.200(In) 
 Area Averaged 100-Year Rainfall =    2.500(In) 
 
 Point rain (area averaged) =    2.500(In) 
 Areal adjustment factor =   99.97 % 
 Adjusted average point rain =    2.499(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     73.030           82.30         0.044 
  Total Area Entered =     73.03(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 82.3  82.3      0.218     0.044        0.209       1.000      0.209 
                                                          Sum (F) =   0.209 
 Area averaged mean soil loss (F) (In/Hr) =  0.209 
 Minimum soil loss rate ((In/Hr)) =  0.105 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.865 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         65.526          9.512              7.001 
     2   0.167        131.053         37.593             27.669 
     3   0.250        196.579         24.689             18.171 
     4   0.333        262.105          9.501              6.993 
     5   0.417        327.631          5.745              4.229 
     6   0.500        393.158          3.856              2.838 
     7   0.583        458.684          2.628              1.934 
     8   0.667        524.210          1.984              1.460 
     9   0.750        589.736          1.498              1.102 
    10   0.833        655.263          1.106              0.814 
    11   0.917        720.789          0.769              0.566 
    12   1.000        786.315          0.655              0.482 
    13   1.083        851.841          0.464              0.342 
                               Sum = 100.000   Sum=      73.601 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.50      0.150       (  0.209)       0.130        0.020 
   2   0.17     0.60      0.180       (  0.209)       0.156        0.024 
   3   0.25     0.60      0.180       (  0.209)       0.156        0.024 
   4   0.33     0.60      0.180       (  0.209)       0.156        0.024 
   5   0.42     0.60      0.180       (  0.209)       0.156        0.024 
   6   0.50     0.70      0.210       (  0.209)       0.182        0.028 
   7   0.58     0.70      0.210       (  0.209)       0.182        0.028 
   8   0.67     0.70      0.210       (  0.209)       0.182        0.028 
   9   0.75     0.70      0.210       (  0.209)       0.182        0.028 
  10   0.83     0.70      0.210       (  0.209)       0.182        0.028 
  11   0.92     0.70      0.210       (  0.209)       0.182        0.028 
  12   1.00     0.80      0.240       (  0.209)       0.207        0.032 
  13   1.08     0.80      0.240       (  0.209)       0.207        0.032 
  14   1.17     0.80      0.240       (  0.209)       0.207        0.032 
  15   1.25     0.80      0.240       (  0.209)       0.207        0.032 
  16   1.33     0.80      0.240       (  0.209)       0.207        0.032 
  17   1.42     0.80      0.240       (  0.209)       0.207        0.032 
  18   1.50     0.80      0.240       (  0.209)       0.207        0.032 
  19   1.58     0.80      0.240       (  0.209)       0.207        0.032 
  20   1.67     0.80      0.240       (  0.209)       0.207        0.032 
  21   1.75     0.80      0.240       (  0.209)       0.207        0.032 
  22   1.83     0.80      0.240       (  0.209)       0.207        0.032 
  23   1.92     0.80      0.240       (  0.209)       0.207        0.032 
  24   2.00     0.90      0.270          0.209    (  0.233)        0.061 
  25   2.08     0.80      0.240       (  0.209)       0.207        0.032 
  26   2.17     0.90      0.270          0.209    (  0.233)        0.061 
  27   2.25     0.90      0.270          0.209    (  0.233)        0.061 
  28   2.33     0.90      0.270          0.209    (  0.233)        0.061 
  29   2.42     0.90      0.270          0.209    (  0.233)        0.061 
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  30   2.50     0.90      0.270          0.209    (  0.233)        0.061 
  31   2.58     0.90      0.270          0.209    (  0.233)        0.061 
  32   2.67     0.90      0.270          0.209    (  0.233)        0.061 
  33   2.75     1.00      0.300          0.209    (  0.259)        0.091 
  34   2.83     1.00      0.300          0.209    (  0.259)        0.091 
  35   2.92     1.00      0.300          0.209    (  0.259)        0.091 
  36   3.00     1.00      0.300          0.209    (  0.259)        0.091 
  37   3.08     1.00      0.300          0.209    (  0.259)        0.091 
  38   3.17     1.10      0.330          0.209    (  0.285)        0.121 
  39   3.25     1.10      0.330          0.209    (  0.285)        0.121 
  40   3.33     1.10      0.330          0.209    (  0.285)        0.121 
  41   3.42     1.20      0.360          0.209    (  0.311)        0.151 
  42   3.50     1.30      0.390          0.209    (  0.337)        0.181 
  43   3.58     1.40      0.420          0.209    (  0.363)        0.211 
  44   3.67     1.40      0.420          0.209    (  0.363)        0.211 
  45   3.75     1.50      0.450          0.209    (  0.389)        0.241 
  46   3.83     1.50      0.450          0.209    (  0.389)        0.241 
  47   3.92     1.60      0.480          0.209    (  0.415)        0.271 
  48   4.00     1.60      0.480          0.209    (  0.415)        0.271 
  49   4.08     1.70      0.510          0.209    (  0.441)        0.301 
  50   4.17     1.80      0.540          0.209    (  0.467)        0.331 
  51   4.25     1.90      0.570          0.209    (  0.493)        0.361 
  52   4.33     2.00      0.600          0.209    (  0.519)        0.391 
  53   4.42     2.10      0.630          0.209    (  0.545)        0.421 
  54   4.50     2.10      0.630          0.209    (  0.545)        0.421 
  55   4.58     2.20      0.660          0.209    (  0.571)        0.451 
  56   4.67     2.30      0.690          0.209    (  0.597)        0.481 
  57   4.75     2.40      0.720          0.209    (  0.622)        0.511 
  58   4.83     2.40      0.720          0.209    (  0.622)        0.511 
  59   4.92     2.50      0.750          0.209    (  0.648)        0.541 
  60   5.00     2.60      0.780          0.209    (  0.674)        0.571 
  61   5.08     3.10      0.930          0.209    (  0.804)        0.721 
  62   5.17     3.60      1.080          0.209    (  0.934)        0.871 
  63   5.25     3.90      1.170          0.209    (  1.012)        0.961 
  64   5.33     4.20      1.260          0.209    (  1.089)        1.051 
  65   5.42     4.70      1.410          0.209    (  1.219)        1.200 
  66   5.50     5.60      1.680          0.209    (  1.452)        1.470 
  67   5.58     1.90      0.570          0.209    (  0.493)        0.361 
  68   5.67     0.90      0.270          0.209    (  0.233)        0.061 
  69   5.75     0.60      0.180       (  0.209)       0.156        0.024 
  70   5.83     0.50      0.150       (  0.209)       0.130        0.020 
  71   5.92     0.30      0.090       (  0.209)       0.078        0.012 
  72   6.00     0.20      0.060       (  0.209)       0.052        0.008 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    15.8 
 Flood volume = Effective rainfall      1.32(In) 
  times area      73.0(Ac.)/[(In)/(Ft.)] =       8.0(Ac.Ft) 
 Total soil loss =      1.18(In) 
 Total soil loss =     7.180(Ac.Ft) 
 Total rainfall =      2.50(In) 
 Flood volume =      349832.2 Cubic Feet 
 Total soil loss =      312748.7 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     82.859(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     6 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       22.5      45.0      67.5      90.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0010      0.14  Q         |         |         |         |  
    0+10       0.0060      0.73  Q         |         |         |         |  
    0+15       0.0144      1.21  Q         |         |         |         |  
    0+20       0.0242      1.43  Q         |         |         |         |  
    0+25       0.0348      1.54  Q         |         |         |         |  
    0+30       0.0462      1.65  Q         |         |         |         |  
    0+35       0.0586      1.81  Q         |         |         |         |  

 

4 
 

    0+40       0.0718      1.92  Q         |         |         |         |  
    0+45       0.0854      1.98  Q         |         |         |         |  
    0+50       0.0993      2.01  Q         |         |         |         |  
    0+55       0.1134      2.04  Q         |         |         |         |  
    1+ 0       0.1278      2.09  Q         |         |         |         |  
    1+ 5       0.1430      2.22  Q         |         |         |         |  
    1+10       0.1588      2.30  VQ        |         |         |         |  
    1+15       0.1749      2.33  VQ        |         |         |         |  
    1+20       0.1910      2.35  VQ        |         |         |         |  
    1+25       0.2073      2.36  |Q        |         |         |         |  
    1+30       0.2236      2.37  |Q        |         |         |         |  
    1+35       0.2400      2.38  |Q        |         |         |         |  
    1+40       0.2563      2.38  |Q        |         |         |         |  
    1+45       0.2728      2.38  |Q        |         |         |         |  
    1+50       0.2892      2.39  |Q        |         |         |         |  
    1+55       0.3056      2.39  |Q        |         |         |         |  
    2+ 0       0.3234      2.59  |Q        |         |         |         |  
    2+ 5       0.3453      3.17  |Q        |         |         |         |  
    2+10       0.3667      3.10  |Q        |         |         |         |  
    2+15       0.3913      3.57  |Q        |         |         |         |  
    2+20       0.4189      4.01  |QV       |         |         |         |  
    2+25       0.4475      4.17  |QV       |         |         |         |  
    2+30       0.4769      4.26  |QV       |         |         |         |  
    2+35       0.5067      4.33  |QV       |         |         |         |  
    2+40       0.5368      4.37  |QV       |         |         |         |  
    2+45       0.5686      4.61  | Q       |         |         |         |  
    2+50       0.6062      5.47  | QV      |         |         |         |  
    2+55       0.6478      6.04  | QV      |         |         |         |  
    3+ 0       0.6909      6.26  | QV      |         |         |         |  
    3+ 5       0.7349      6.39  | QV      |         |         |         |  
    3+10       0.7810      6.69  | QV      |         |         |         |  
    3+15       0.8332      7.58  |  QV     |         |         |         |  
    3+20       0.8895      8.17  |  QV     |         |         |         |  
    3+25       0.9489      8.62  |  QV     |         |         |         |  
    3+30       1.0165      9.82  |   QV    |         |         |         |  
    3+35       1.0957     11.50  |    Q    |         |         |         |  
    3+40       1.1863     13.16  |    Q    |         |         |         |  
    3+45       1.2849     14.31  |     Q   |         |         |         |  
    3+50       1.3922     15.59  |     Q   |         |         |         |  
    3+55       1.5069     16.64  |      Q  |         |         |         |  
    4+ 0       1.6300     17.89  |      QV |         |         |         |  
    4+ 5       1.7603     18.92  |       Q |         |         |         |  
    4+10       1.9006     20.36  |        Q|         |         |         |  
    4+15       2.0535     22.21  |        QV         |         |         |  
    4+20       2.2201     24.19  |         QV        |         |         |  
    4+25       2.4009     26.25  |         |Q        |         |         |  
    4+30       2.5947     28.14  |         | Q       |         |         |  
    4+35       2.7974     29.43  |         |  Q      |         |         |  
    4+40       3.0111     31.03  |         |  QV     |         |         |  
    4+45       3.2383     32.99  |         |   Q V   |         |         |  
    4+50       3.4783     34.84  |         |    Q V  |         |         |  
    4+55       3.7270     36.12  |         |     Q V |         |         |  
    5+ 0       3.9867     37.71  |         |     Q  V|         |         |  
    5+ 5       4.2657     40.51  |         |       Q |V        |         |  
    5+10       4.5875     46.72  |         |         Q V       |         |  
    5+15       4.9645     54.74  |         |         |   Q     |         |  
    5+20       5.3913     61.97  |         |         |     VQ  |         |  
    5+25       5.8669     69.06  |         |         |        VQ         |  
    5+30       6.4082     78.59  |         |         |         |V  Q     |  
    5+35       6.9788     82.86  |         |         |         |   V Q   |  
    5+40       7.3729     57.22  |         |         |    Q    |     V   |  
    5+45       7.5925     31.88  |         |   Q     |         |      V  |  
    5+50       7.7289     19.82  |       Q |         |         |       V |  
    5+55       7.8233     13.71  |     Q   |         |         |       V |  
    6+ 0       7.8908      9.79  |   Q     |         |         |        V|  
    6+ 5       7.9396      7.10  |  Q      |         |         |        V|  
    6+10       7.9740      4.99  | Q       |         |         |        V|  
    6+15       7.9975      3.41  |Q        |         |         |        V|  
    6+20       8.0132      2.28  |Q        |         |         |        V|  
    6+25       8.0233      1.48  Q         |         |         |        V|  
    6+30       8.0288      0.79  Q         |         |         |        V|  
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    6+35       8.0302      0.21  Q         |         |         |        V|  
    6+40       8.0306      0.06  Q         |         |         |        V|  
    6+45       8.0308      0.03  Q         |         |         |        V|  
    6+50       8.0310      0.02  Q         |         |         |        V|  
    6+55       8.0310      0.01  Q         |         |         |        V|  
    7+ 0       8.0310      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARBOFF24100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 OFFSITE AREA B 
 FILENAME: ARBOFF 
 -------------------------------------------------------------------- 
 Drainage Area =      73.03(Ac.)  =      0.114 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      73.03(Ac.)  =      0.114 Sq. Mi. 
 Length along longest watercourse =    3313.64(Ft.) 
 Length along longest watercourse measured to centroid =    2180.67(Ft.) 
 Length along longest watercourse =      0.628 Mi. 
 Length along longest watercourse measured to centroid =      0.413 Mi. 
 Difference in elevation =     387.00(Ft.) 
 Slope along watercourse =    616.6512 Ft./Mi. 
 Average Manning's 'N' = 0.030 
 Lag time =    0.127 Hr. 
 Lag time =     7.63 Min. 
 25% of lag time =     1.91 Min. 
 40% of lag time =     3.05 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        73.03         2.00        146.06 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        73.03         5.00        365.15 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    5.000(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    4.999(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     73.030           82.30         0.044 
  Total Area Entered =     73.03(Ac.) 

 

2 
 

 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 82.3  82.3      0.218     0.044        0.209       1.000      0.209 
                                                          Sum (F) =   0.209 
 Area averaged mean soil loss (F) (In/Hr) =  0.209 
 Minimum soil loss rate ((In/Hr)) =  0.105 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.865 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         65.526          9.512              7.001 
     2   0.167        131.053         37.593             27.669 
     3   0.250        196.579         24.689             18.171 
     4   0.333        262.105          9.501              6.993 
     5   0.417        327.631          5.745              4.229 
     6   0.500        393.158          3.856              2.838 
     7   0.583        458.684          2.628              1.934 
     8   0.667        524.210          1.984              1.460 
     9   0.750        589.736          1.498              1.102 
    10   0.833        655.263          1.106              0.814 
    11   0.917        720.789          0.769              0.566 
    12   1.000        786.315          0.655              0.482 
    13   1.083        851.841          0.464              0.342 
                               Sum = 100.000   Sum=      73.601 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.040       (  0.371)       0.035        0.005 
   2   0.17     0.07      0.040       (  0.369)       0.035        0.005 
   3   0.25     0.07      0.040       (  0.368)       0.035        0.005 
   4   0.33     0.10      0.060       (  0.366)       0.052        0.008 
   5   0.42     0.10      0.060       (  0.365)       0.052        0.008 
   6   0.50     0.10      0.060       (  0.364)       0.052        0.008 
   7   0.58     0.10      0.060       (  0.362)       0.052        0.008 
   8   0.67     0.10      0.060       (  0.361)       0.052        0.008 
   9   0.75     0.10      0.060       (  0.359)       0.052        0.008 
  10   0.83     0.13      0.080       (  0.358)       0.069        0.011 
  11   0.92     0.13      0.080       (  0.357)       0.069        0.011 
  12   1.00     0.13      0.080       (  0.355)       0.069        0.011 
  13   1.08     0.10      0.060       (  0.354)       0.052        0.008 
  14   1.17     0.10      0.060       (  0.352)       0.052        0.008 
  15   1.25     0.10      0.060       (  0.351)       0.052        0.008 
  16   1.33     0.10      0.060       (  0.350)       0.052        0.008 
  17   1.42     0.10      0.060       (  0.348)       0.052        0.008 
  18   1.50     0.10      0.060       (  0.347)       0.052        0.008 
  19   1.58     0.10      0.060       (  0.345)       0.052        0.008 
  20   1.67     0.10      0.060       (  0.344)       0.052        0.008 
  21   1.75     0.10      0.060       (  0.343)       0.052        0.008 
  22   1.83     0.13      0.080       (  0.341)       0.069        0.011 
  23   1.92     0.13      0.080       (  0.340)       0.069        0.011 
  24   2.00     0.13      0.080       (  0.339)       0.069        0.011 
  25   2.08     0.13      0.080       (  0.337)       0.069        0.011 
  26   2.17     0.13      0.080       (  0.336)       0.069        0.011 
  27   2.25     0.13      0.080       (  0.334)       0.069        0.011 
  28   2.33     0.13      0.080       (  0.333)       0.069        0.011 
  29   2.42     0.13      0.080       (  0.332)       0.069        0.011 
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  30   2.50     0.13      0.080       (  0.330)       0.069        0.011 
  31   2.58     0.17      0.100       (  0.329)       0.086        0.014 
  32   2.67     0.17      0.100       (  0.328)       0.086        0.014 
  33   2.75     0.17      0.100       (  0.326)       0.086        0.014 
  34   2.83     0.17      0.100       (  0.325)       0.086        0.014 
  35   2.92     0.17      0.100       (  0.324)       0.086        0.014 
  36   3.00     0.17      0.100       (  0.322)       0.086        0.014 
  37   3.08     0.17      0.100       (  0.321)       0.086        0.014 
  38   3.17     0.17      0.100       (  0.320)       0.086        0.014 
  39   3.25     0.17      0.100       (  0.318)       0.086        0.014 
  40   3.33     0.17      0.100       (  0.317)       0.086        0.014 
  41   3.42     0.17      0.100       (  0.316)       0.086        0.014 
  42   3.50     0.17      0.100       (  0.314)       0.086        0.014 
  43   3.58     0.17      0.100       (  0.313)       0.086        0.014 
  44   3.67     0.17      0.100       (  0.312)       0.086        0.014 
  45   3.75     0.17      0.100       (  0.310)       0.086        0.014 
  46   3.83     0.20      0.120       (  0.309)       0.104        0.016 
  47   3.92     0.20      0.120       (  0.308)       0.104        0.016 
  48   4.00     0.20      0.120       (  0.306)       0.104        0.016 
  49   4.08     0.20      0.120       (  0.305)       0.104        0.016 
  50   4.17     0.20      0.120       (  0.304)       0.104        0.016 
  51   4.25     0.20      0.120       (  0.303)       0.104        0.016 
  52   4.33     0.23      0.140       (  0.301)       0.121        0.019 
  53   4.42     0.23      0.140       (  0.300)       0.121        0.019 
  54   4.50     0.23      0.140       (  0.299)       0.121        0.019 
  55   4.58     0.23      0.140       (  0.297)       0.121        0.019 
  56   4.67     0.23      0.140       (  0.296)       0.121        0.019 
  57   4.75     0.23      0.140       (  0.295)       0.121        0.019 
  58   4.83     0.27      0.160       (  0.294)       0.138        0.022 
  59   4.92     0.27      0.160       (  0.292)       0.138        0.022 
  60   5.00     0.27      0.160       (  0.291)       0.138        0.022 
  61   5.08     0.20      0.120       (  0.290)       0.104        0.016 
  62   5.17     0.20      0.120       (  0.289)       0.104        0.016 
  63   5.25     0.20      0.120       (  0.287)       0.104        0.016 
  64   5.33     0.23      0.140       (  0.286)       0.121        0.019 
  65   5.42     0.23      0.140       (  0.285)       0.121        0.019 
  66   5.50     0.23      0.140       (  0.284)       0.121        0.019 
  67   5.58     0.27      0.160       (  0.282)       0.138        0.022 
  68   5.67     0.27      0.160       (  0.281)       0.138        0.022 
  69   5.75     0.27      0.160       (  0.280)       0.138        0.022 
  70   5.83     0.27      0.160       (  0.279)       0.138        0.022 
  71   5.92     0.27      0.160       (  0.277)       0.138        0.022 
  72   6.00     0.27      0.160       (  0.276)       0.138        0.022 
  73   6.08     0.30      0.180       (  0.275)       0.156        0.024 
  74   6.17     0.30      0.180       (  0.274)       0.156        0.024 
  75   6.25     0.30      0.180       (  0.272)       0.156        0.024 
  76   6.33     0.30      0.180       (  0.271)       0.156        0.024 
  77   6.42     0.30      0.180       (  0.270)       0.156        0.024 
  78   6.50     0.30      0.180       (  0.269)       0.156        0.024 
  79   6.58     0.33      0.200       (  0.268)       0.173        0.027 
  80   6.67     0.33      0.200       (  0.266)       0.173        0.027 
  81   6.75     0.33      0.200       (  0.265)       0.173        0.027 
  82   6.83     0.33      0.200       (  0.264)       0.173        0.027 
  83   6.92     0.33      0.200       (  0.263)       0.173        0.027 
  84   7.00     0.33      0.200       (  0.262)       0.173        0.027 
  85   7.08     0.33      0.200       (  0.260)       0.173        0.027 
  86   7.17     0.33      0.200       (  0.259)       0.173        0.027 
  87   7.25     0.33      0.200       (  0.258)       0.173        0.027 
  88   7.33     0.37      0.220       (  0.257)       0.190        0.030 
  89   7.42     0.37      0.220       (  0.256)       0.190        0.030 
  90   7.50     0.37      0.220       (  0.254)       0.190        0.030 
  91   7.58     0.40      0.240       (  0.253)       0.208        0.032 
  92   7.67     0.40      0.240       (  0.252)       0.208        0.032 
  93   7.75     0.40      0.240       (  0.251)       0.208        0.032 
  94   7.83     0.43      0.260       (  0.250)       0.225        0.035 
  95   7.92     0.43      0.260       (  0.249)       0.225        0.035 
  96   8.00     0.43      0.260       (  0.248)       0.225        0.035 
  97   8.08     0.50      0.300          0.246    (  0.259)        0.054 
  98   8.17     0.50      0.300          0.245    (  0.259)        0.055 
  99   8.25     0.50      0.300          0.244    (  0.259)        0.056 
 100   8.33     0.50      0.300          0.243    (  0.259)        0.057 
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 101   8.42     0.50      0.300          0.242    (  0.259)        0.058 
 102   8.50     0.50      0.300          0.241    (  0.259)        0.059 
 103   8.58     0.53      0.320          0.240    (  0.277)        0.080 
 104   8.67     0.53      0.320          0.238    (  0.277)        0.082 
 105   8.75     0.53      0.320          0.237    (  0.277)        0.083 
 106   8.83     0.57      0.340          0.236    (  0.294)        0.104 
 107   8.92     0.57      0.340          0.235    (  0.294)        0.105 
 108   9.00     0.57      0.340          0.234    (  0.294)        0.106 
 109   9.08     0.63      0.380          0.233    (  0.329)        0.147 
 110   9.17     0.63      0.380          0.232    (  0.329)        0.148 
 111   9.25     0.63      0.380          0.231    (  0.329)        0.149 
 112   9.33     0.67      0.400          0.230    (  0.346)        0.170 
 113   9.42     0.67      0.400          0.228    (  0.346)        0.172 
 114   9.50     0.67      0.400          0.227    (  0.346)        0.173 
 115   9.58     0.70      0.420          0.226    (  0.363)        0.194 
 116   9.67     0.70      0.420          0.225    (  0.363)        0.195 
 117   9.75     0.70      0.420          0.224    (  0.363)        0.196 
 118   9.83     0.73      0.440          0.223    (  0.380)        0.217 
 119   9.92     0.73      0.440          0.222    (  0.380)        0.218 
 120  10.00     0.73      0.440          0.221    (  0.380)        0.219 
 121  10.08     0.50      0.300          0.220    (  0.259)        0.080 
 122  10.17     0.50      0.300          0.219    (  0.259)        0.081 
 123  10.25     0.50      0.300          0.218    (  0.259)        0.082 
 124  10.33     0.50      0.300          0.217    (  0.259)        0.083 
 125  10.42     0.50      0.300          0.216    (  0.259)        0.084 
 126  10.50     0.50      0.300          0.215    (  0.259)        0.085 
 127  10.58     0.67      0.400          0.213    (  0.346)        0.186 
 128  10.67     0.67      0.400          0.212    (  0.346)        0.188 
 129  10.75     0.67      0.400          0.211    (  0.346)        0.189 
 130  10.83     0.67      0.400          0.210    (  0.346)        0.190 
 131  10.92     0.67      0.400          0.209    (  0.346)        0.191 
 132  11.00     0.67      0.400          0.208    (  0.346)        0.192 
 133  11.08     0.63      0.380          0.207    (  0.329)        0.173 
 134  11.17     0.63      0.380          0.206    (  0.329)        0.174 
 135  11.25     0.63      0.380          0.205    (  0.329)        0.175 
 136  11.33     0.63      0.380          0.204    (  0.329)        0.176 
 137  11.42     0.63      0.380          0.203    (  0.329)        0.177 
 138  11.50     0.63      0.380          0.202    (  0.329)        0.178 
 139  11.58     0.57      0.340          0.201    (  0.294)        0.139 
 140  11.67     0.57      0.340          0.200    (  0.294)        0.140 
 141  11.75     0.57      0.340          0.199    (  0.294)        0.141 
 142  11.83     0.60      0.360          0.198    (  0.311)        0.162 
 143  11.92     0.60      0.360          0.197    (  0.311)        0.163 
 144  12.00     0.60      0.360          0.196    (  0.311)        0.164 
 145  12.08     0.83      0.500          0.195    (  0.432)        0.305 
 146  12.17     0.83      0.500          0.194    (  0.432)        0.306 
 147  12.25     0.83      0.500          0.193    (  0.432)        0.307 
 148  12.33     0.87      0.520          0.192    (  0.450)        0.328 
 149  12.42     0.87      0.520          0.191    (  0.450)        0.329 
 150  12.50     0.87      0.520          0.190    (  0.450)        0.330 
 151  12.58     0.93      0.560          0.189    (  0.484)        0.370 
 152  12.67     0.93      0.560          0.188    (  0.484)        0.371 
 153  12.75     0.93      0.560          0.188    (  0.484)        0.372 
 154  12.83     0.97      0.580          0.187    (  0.502)        0.393 
 155  12.92     0.97      0.580          0.186    (  0.502)        0.394 
 156  13.00     0.97      0.580          0.185    (  0.502)        0.395 
 157  13.08     1.13      0.680          0.184    (  0.588)        0.496 
 158  13.17     1.13      0.680          0.183    (  0.588)        0.497 
 159  13.25     1.13      0.680          0.182    (  0.588)        0.498 
 160  13.33     1.13      0.680          0.181    (  0.588)        0.499 
 161  13.42     1.13      0.680          0.180    (  0.588)        0.500 
 162  13.50     1.13      0.680          0.179    (  0.588)        0.501 
 163  13.58     0.77      0.460          0.178    (  0.398)        0.282 
 164  13.67     0.77      0.460          0.177    (  0.398)        0.283 
 165  13.75     0.77      0.460          0.176    (  0.398)        0.284 
 166  13.83     0.77      0.460          0.176    (  0.398)        0.284 
 167  13.92     0.77      0.460          0.175    (  0.398)        0.285 
 168  14.00     0.77      0.460          0.174    (  0.398)        0.286 
 169  14.08     0.90      0.540          0.173    (  0.467)        0.367 
 170  14.17     0.90      0.540          0.172    (  0.467)        0.368 
 171  14.25     0.90      0.540          0.171    (  0.467)        0.369 
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 172  14.33     0.87      0.520          0.170    (  0.450)        0.350 
 173  14.42     0.87      0.520          0.169    (  0.450)        0.351 
 174  14.50     0.87      0.520          0.168    (  0.450)        0.351 
 175  14.58     0.87      0.520          0.168    (  0.450)        0.352 
 176  14.67     0.87      0.520          0.167    (  0.450)        0.353 
 177  14.75     0.87      0.520          0.166    (  0.450)        0.354 
 178  14.83     0.83      0.500          0.165    (  0.432)        0.335 
 179  14.92     0.83      0.500          0.164    (  0.432)        0.336 
 180  15.00     0.83      0.500          0.163    (  0.432)        0.337 
 181  15.08     0.80      0.480          0.163    (  0.415)        0.317 
 182  15.17     0.80      0.480          0.162    (  0.415)        0.318 
 183  15.25     0.80      0.480          0.161    (  0.415)        0.319 
 184  15.33     0.77      0.460          0.160    (  0.398)        0.300 
 185  15.42     0.77      0.460          0.159    (  0.398)        0.301 
 186  15.50     0.77      0.460          0.158    (  0.398)        0.302 
 187  15.58     0.63      0.380          0.158    (  0.329)        0.222 
 188  15.67     0.63      0.380          0.157    (  0.329)        0.223 
 189  15.75     0.63      0.380          0.156    (  0.329)        0.224 
 190  15.83     0.63      0.380          0.155    (  0.329)        0.225 
 191  15.92     0.63      0.380          0.154    (  0.329)        0.226 
 192  16.00     0.63      0.380          0.154    (  0.329)        0.226 
 193  16.08     0.13      0.080       (  0.153)       0.069        0.011 
 194  16.17     0.13      0.080       (  0.152)       0.069        0.011 
 195  16.25     0.13      0.080       (  0.151)       0.069        0.011 
 196  16.33     0.13      0.080       (  0.150)       0.069        0.011 
 197  16.42     0.13      0.080       (  0.150)       0.069        0.011 
 198  16.50     0.13      0.080       (  0.149)       0.069        0.011 
 199  16.58     0.10      0.060       (  0.148)       0.052        0.008 
 200  16.67     0.10      0.060       (  0.147)       0.052        0.008 
 201  16.75     0.10      0.060       (  0.147)       0.052        0.008 
 202  16.83     0.10      0.060       (  0.146)       0.052        0.008 
 203  16.92     0.10      0.060       (  0.145)       0.052        0.008 
 204  17.00     0.10      0.060       (  0.144)       0.052        0.008 
 205  17.08     0.17      0.100       (  0.144)       0.086        0.014 
 206  17.17     0.17      0.100       (  0.143)       0.086        0.014 
 207  17.25     0.17      0.100       (  0.142)       0.086        0.014 
 208  17.33     0.17      0.100       (  0.142)       0.086        0.014 
 209  17.42     0.17      0.100       (  0.141)       0.086        0.014 
 210  17.50     0.17      0.100       (  0.140)       0.086        0.014 
 211  17.58     0.17      0.100       (  0.139)       0.086        0.014 
 212  17.67     0.17      0.100       (  0.139)       0.086        0.014 
 213  17.75     0.17      0.100       (  0.138)       0.086        0.014 
 214  17.83     0.13      0.080       (  0.137)       0.069        0.011 
 215  17.92     0.13      0.080       (  0.137)       0.069        0.011 
 216  18.00     0.13      0.080       (  0.136)       0.069        0.011 
 217  18.08     0.13      0.080       (  0.135)       0.069        0.011 
 218  18.17     0.13      0.080       (  0.135)       0.069        0.011 
 219  18.25     0.13      0.080       (  0.134)       0.069        0.011 
 220  18.33     0.13      0.080       (  0.133)       0.069        0.011 
 221  18.42     0.13      0.080       (  0.133)       0.069        0.011 
 222  18.50     0.13      0.080       (  0.132)       0.069        0.011 
 223  18.58     0.10      0.060       (  0.131)       0.052        0.008 
 224  18.67     0.10      0.060       (  0.131)       0.052        0.008 
 225  18.75     0.10      0.060       (  0.130)       0.052        0.008 
 226  18.83     0.07      0.040       (  0.130)       0.035        0.005 
 227  18.92     0.07      0.040       (  0.129)       0.035        0.005 
 228  19.00     0.07      0.040       (  0.128)       0.035        0.005 
 229  19.08     0.10      0.060       (  0.128)       0.052        0.008 
 230  19.17     0.10      0.060       (  0.127)       0.052        0.008 
 231  19.25     0.10      0.060       (  0.127)       0.052        0.008 
 232  19.33     0.13      0.080       (  0.126)       0.069        0.011 
 233  19.42     0.13      0.080       (  0.125)       0.069        0.011 
 234  19.50     0.13      0.080       (  0.125)       0.069        0.011 
 235  19.58     0.10      0.060       (  0.124)       0.052        0.008 
 236  19.67     0.10      0.060       (  0.124)       0.052        0.008 
 237  19.75     0.10      0.060       (  0.123)       0.052        0.008 
 238  19.83     0.07      0.040       (  0.123)       0.035        0.005 
 239  19.92     0.07      0.040       (  0.122)       0.035        0.005 
 240  20.00     0.07      0.040       (  0.121)       0.035        0.005 
 241  20.08     0.10      0.060       (  0.121)       0.052        0.008 
 242  20.17     0.10      0.060       (  0.120)       0.052        0.008 
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 243  20.25     0.10      0.060       (  0.120)       0.052        0.008 
 244  20.33     0.10      0.060       (  0.119)       0.052        0.008 
 245  20.42     0.10      0.060       (  0.119)       0.052        0.008 
 246  20.50     0.10      0.060       (  0.118)       0.052        0.008 
 247  20.58     0.10      0.060       (  0.118)       0.052        0.008 
 248  20.67     0.10      0.060       (  0.117)       0.052        0.008 
 249  20.75     0.10      0.060       (  0.117)       0.052        0.008 
 250  20.83     0.07      0.040       (  0.116)       0.035        0.005 
 251  20.92     0.07      0.040       (  0.116)       0.035        0.005 
 252  21.00     0.07      0.040       (  0.115)       0.035        0.005 
 253  21.08     0.10      0.060       (  0.115)       0.052        0.008 
 254  21.17     0.10      0.060       (  0.115)       0.052        0.008 
 255  21.25     0.10      0.060       (  0.114)       0.052        0.008 
 256  21.33     0.07      0.040       (  0.114)       0.035        0.005 
 257  21.42     0.07      0.040       (  0.113)       0.035        0.005 
 258  21.50     0.07      0.040       (  0.113)       0.035        0.005 
 259  21.58     0.10      0.060       (  0.112)       0.052        0.008 
 260  21.67     0.10      0.060       (  0.112)       0.052        0.008 
 261  21.75     0.10      0.060       (  0.112)       0.052        0.008 
 262  21.83     0.07      0.040       (  0.111)       0.035        0.005 
 263  21.92     0.07      0.040       (  0.111)       0.035        0.005 
 264  22.00     0.07      0.040       (  0.110)       0.035        0.005 
 265  22.08     0.10      0.060       (  0.110)       0.052        0.008 
 266  22.17     0.10      0.060       (  0.110)       0.052        0.008 
 267  22.25     0.10      0.060       (  0.109)       0.052        0.008 
 268  22.33     0.07      0.040       (  0.109)       0.035        0.005 
 269  22.42     0.07      0.040       (  0.109)       0.035        0.005 
 270  22.50     0.07      0.040       (  0.108)       0.035        0.005 
 271  22.58     0.07      0.040       (  0.108)       0.035        0.005 
 272  22.67     0.07      0.040       (  0.108)       0.035        0.005 
 273  22.75     0.07      0.040       (  0.107)       0.035        0.005 
 274  22.83     0.07      0.040       (  0.107)       0.035        0.005 
 275  22.92     0.07      0.040       (  0.107)       0.035        0.005 
 276  23.00     0.07      0.040       (  0.107)       0.035        0.005 
 277  23.08     0.07      0.040       (  0.106)       0.035        0.005 
 278  23.17     0.07      0.040       (  0.106)       0.035        0.005 
 279  23.25     0.07      0.040       (  0.106)       0.035        0.005 
 280  23.33     0.07      0.040       (  0.106)       0.035        0.005 
 281  23.42     0.07      0.040       (  0.106)       0.035        0.005 
 282  23.50     0.07      0.040       (  0.105)       0.035        0.005 
 283  23.58     0.07      0.040       (  0.105)       0.035        0.005 
 284  23.67     0.07      0.040       (  0.105)       0.035        0.005 
 285  23.75     0.07      0.040       (  0.105)       0.035        0.005 
 286  23.83     0.07      0.040       (  0.105)       0.035        0.005 
 287  23.92     0.07      0.040       (  0.105)       0.035        0.005 
 288  24.00     0.07      0.040       (  0.105)       0.035        0.005 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    25.4 
 Flood volume = Effective rainfall      2.12(In) 
  times area      73.0(Ac.)/[(In)/(Ft.)] =      12.9(Ac.Ft) 
 Total soil loss =      2.88(In) 
 Total soil loss =    17.520(Ac.Ft) 
 Total rainfall =      5.00(In) 
 Flood volume =      562151.8 Cubic Feet 
 Total soil loss =      763153.6 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     35.991(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       10.0      20.0      30.0      40.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0003      0.04  Q         |         |         |         |  
    0+10       0.0016      0.19  Q         |         |         |         |  
    0+15       0.0035      0.29  Q         |         |         |         |  
    0+20       0.0059      0.34  Q         |         |         |         |  
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    0+25       0.0089      0.44  Q         |         |         |         |  
    0+30       0.0124      0.50  Q         |         |         |         |  
    0+35       0.0161      0.53  Q         |         |         |         |  
    0+40       0.0199      0.55  Q         |         |         |         |  
    0+45       0.0238      0.57  Q         |         |         |         |  
    0+50       0.0279      0.60  Q         |         |         |         |  
    0+55       0.0326      0.68  Q         |         |         |         |  
    1+ 0       0.0376      0.73  Q         |         |         |         |  
    1+ 5       0.0427      0.74  Q         |         |         |         |  
    1+10       0.0473      0.67  Q         |         |         |         |  
    1+15       0.0517      0.63  Q         |         |         |         |  
    1+20       0.0560      0.62  Q         |         |         |         |  
    1+25       0.0602      0.61  Q         |         |         |         |  
    1+30       0.0644      0.61  Q         |         |         |         |  
    1+35       0.0686      0.61  Q         |         |         |         |  
    1+40       0.0727      0.60  Q         |         |         |         |  
    1+45       0.0769      0.60  Q         |         |         |         |  
    1+50       0.0812      0.62  Q         |         |         |         |  
    1+55       0.0859      0.69  Q         |         |         |         |  
    2+ 0       0.0910      0.74  Q         |         |         |         |  
    2+ 5       0.0963      0.76  Q         |         |         |         |  
    2+10       0.1016      0.77  Q         |         |         |         |  
    2+15       0.1069      0.78  Q         |         |         |         |  
    2+20       0.1123      0.78  Q         |         |         |         |  
    2+25       0.1177      0.79  Q         |         |         |         |  
    2+30       0.1232      0.79  Q         |         |         |         |  
    2+35       0.1288      0.81  Q         |         |         |         |  
    2+40       0.1349      0.89  Q         |         |         |         |  
    2+45       0.1414      0.94  Q         |         |         |         |  
    2+50       0.1480      0.96  Q         |         |         |         |  
    2+55       0.1546      0.97  Q         |         |         |         |  
    3+ 0       0.1614      0.98  Q         |         |         |         |  
    3+ 5       0.1681      0.98  Q         |         |         |         |  
    3+10       0.1749      0.99  Q         |         |         |         |  
    3+15       0.1817      0.99  Q         |         |         |         |  
    3+20       0.1886      0.99  Q         |         |         |         |  
    3+25       0.1954      0.99  Q         |         |         |         |  
    3+30       0.2023      0.99  Q         |         |         |         |  
    3+35       0.2091      1.00  Q         |         |         |         |  
    3+40       0.2160      1.00  Q         |         |         |         |  
    3+45       0.2228      1.00  Q         |         |         |         |  
    3+50       0.2298      1.01  VQ        |         |         |         |  
    3+55       0.2373      1.09  VQ        |         |         |         |  
    4+ 0       0.2452      1.14  VQ        |         |         |         |  
    4+ 5       0.2531      1.16  VQ        |         |         |         |  
    4+10       0.2612      1.17  VQ        |         |         |         |  
    4+15       0.2693      1.18  VQ        |         |         |         |  
    4+20       0.2775      1.20  VQ        |         |         |         |  
    4+25       0.2864      1.28  VQ        |         |         |         |  
    4+30       0.2955      1.33  VQ        |         |         |         |  
    4+35       0.3048      1.35  VQ        |         |         |         |  
    4+40       0.3142      1.37  VQ        |         |         |         |  
    4+45       0.3237      1.37  |Q        |         |         |         |  
    4+50       0.3334      1.40  |Q        |         |         |         |  
    4+55       0.3435      1.48  |Q        |         |         |         |  
    5+ 0       0.3541      1.53  |Q        |         |         |         |  
    5+ 5       0.3645      1.51  |Q        |         |         |         |  
    5+10       0.3740      1.38  |Q        |         |         |         |  
    5+15       0.3829      1.29  |Q        |         |         |         |  
    5+20       0.3916      1.28  |Q        |         |         |         |  
    5+25       0.4008      1.33  |Q        |         |         |         |  
    5+30       0.4102      1.37  |Q        |         |         |         |  
    5+35       0.4198      1.40  |Q        |         |         |         |  
    5+40       0.4300      1.48  |Q        |         |         |         |  
    5+45       0.4406      1.53  |Q        |         |         |         |  
    5+50       0.4512      1.55  |Q        |         |         |         |  
    5+55       0.4620      1.56  |Q        |         |         |         |  
    6+ 0       0.4728      1.57  |Q        |         |         |         |  
    6+ 5       0.4838      1.60  |Q        |         |         |         |  
    6+10       0.4953      1.68  |Q        |         |         |         |  
    6+15       0.5072      1.73  |Q        |         |         |         |  
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    6+20       0.5193      1.75  |Q        |         |         |         |  
    6+25       0.5314      1.76  |Q        |         |         |         |  
    6+30       0.5436      1.77  |Q        |         |         |         |  
    6+35       0.5560      1.80  |Q        |         |         |         |  
    6+40       0.5690      1.88  |Q        |         |         |         |  
    6+45       0.5822      1.93  |Q        |         |         |         |  
    6+50       0.5957      1.95  |Q        |         |         |         |  
    6+55       0.6092      1.96  |Q        |         |         |         |  
    7+ 0       0.6228      1.97  |Q        |         |         |         |  
    7+ 5       0.6364      1.98  |Q        |         |         |         |  
    7+10       0.6500      1.98  |QV       |         |         |         |  
    7+15       0.6637      1.98  |QV       |         |         |         |  
    7+20       0.6775      2.01  | Q       |         |         |         |  
    7+25       0.6919      2.08  | Q       |         |         |         |  
    7+30       0.7066      2.13  | Q       |         |         |         |  
    7+35       0.7215      2.17  | Q       |         |         |         |  
    7+40       0.7371      2.26  | Q       |         |         |         |  
    7+45       0.7530      2.31  | Q       |         |         |         |  
    7+50       0.7692      2.36  | Q       |         |         |         |  
    7+55       0.7861      2.45  | Q       |         |         |         |  
    8+ 0       0.8034      2.51  | Q       |         |         |         |  
    8+ 5       0.8217      2.66  | Q       |         |         |         |  
    8+10       0.8438      3.20  | VQ      |         |         |         |  
    8+15       0.8684      3.59  | VQ      |         |         |         |  
    8+20       0.8945      3.78  | VQ      |         |         |         |  
    8+25       0.9216      3.93  | VQ      |         |         |         |  
    8+30       0.9496      4.06  | V Q     |         |         |         |  
    8+35       0.9793      4.32  |  VQ     |         |         |         |  
    8+40       1.0136      4.98  |  VQ     |         |         |         |  
    8+45       1.0511      5.44  |  V Q    |         |         |         |  
    8+50       1.0912      5.82  |  V Q    |         |         |         |  
    8+55       1.1363      6.55  |  V  Q   |         |         |         |  
    9+ 0       1.1849      7.06  |  V   Q  |         |         |         |  
    9+ 5       1.2373      7.61  |  V   Q  |         |         |         |  
    9+10       1.2987      8.91  |   V   Q |         |         |         |  
    9+15       1.3662      9.80  |   V    Q|         |         |         |  
    9+20       1.4375     10.35  |   V     Q         |         |         |  
    9+25       1.5146     11.20  |   V     |Q        |         |         |  
    9+30       1.5958     11.79  |   V     |Q        |         |         |  
    9+35       1.6802     12.25  |    V    | Q       |         |         |  
    9+40       1.7700     13.04  |    V    |  Q      |         |         |  
    9+45       1.8636     13.59  |    V    |  Q      |         |         |  
    9+50       1.9603     14.03  |     V   |   Q     |         |         |  
    9+55       2.0622     14.80  |     V   |   Q     |         |         |  
   10+ 0       2.1679     15.34  |     V   |    Q    |         |         |  
   10+ 5       2.2688     14.65  |      V  |   Q     |         |         |  
   10+10       2.3444     10.98  |      V  Q         |         |         |  
   10+15       2.4036      8.60  |      VQ |         |         |         |  
   10+20       2.4571      7.76  |      Q  |         |         |         |  
   10+25       2.5073      7.29  |      Q  |         |         |         |  
   10+30       2.5555      7.00  |      Q  |         |         |         |  
   10+35       2.6073      7.53  |      QV |         |         |         |  
   10+40       2.6775     10.18  |       V Q         |         |         |  
   10+45       2.7597     11.93  |       V |Q        |         |         |  
   10+50       2.8464     12.60  |       V | Q       |         |         |  
   10+55       2.9361     13.02  |        V|  Q      |         |         |  
   11+ 0       3.0278     13.32  |        V|  Q      |         |         |  
   11+ 5       3.1201     13.40  |        V|  Q      |         |         |  
   11+10       3.2101     13.07  |        V|  Q      |         |         |  
   11+15       3.2989     12.89  |         V Q       |         |         |  
   11+20       3.3877     12.90  |         V Q       |         |         |  
   11+25       3.4769     12.95  |         V Q       |         |         |  
   11+30       3.5666     13.02  |         |V Q      |         |         |  
   11+35       3.6548     12.81  |         |VQ       |         |         |  
   11+40       3.7357     11.75  |         |Q        |         |         |  
   11+45       3.8119     11.07  |         |Q        |         |         |  
   11+50       3.8876     10.99  |         Q V       |         |         |  
   11+55       3.9664     11.43  |         |QV       |         |         |  
   12+ 0       4.0473     11.75  |         |QV       |         |         |  
   12+ 5       4.1358     12.86  |         | Q       |         |         |  
   12+10       4.2517     16.83  |         |  V  Q   |         |         |  
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   12+15       4.3858     19.46  |         |  V     Q|         |         |  
   12+20       4.5281     20.66  |         |   V     Q         |         |  
   12+25       4.6788     21.88  |         |   V     |Q        |         |  
   12+30       4.8352     22.72  |         |   V     | Q       |         |  
   12+35       4.9970     23.48  |         |    V    |  Q      |         |  
   12+40       5.1689     24.96  |         |     V   |   Q     |         |  
   12+45       5.3478     25.98  |         |     V   |    Q    |         |  
   12+50       5.5312     26.63  |         |      V  |     Q   |         |  
   12+55       5.7208     27.53  |         |      V  |      Q  |         |  
   13+ 0       5.9148     28.17  |         |       V |       Q |         |  
   13+ 5       6.1160     29.22  |         |       V |        Q|         |  
   13+10       6.3379     32.21  |         |        V|         | Q       |  
   13+15       6.5735     34.21  |         |         V         |   Q     |  
   13+20       6.8149     35.05  |         |         |V        |    Q    |  
   13+25       7.0600     35.60  |         |         |V        |    Q    |  
   13+30       7.3079     35.99  |         |         | V       |    Q    |  
   13+35       7.5472     34.74  |         |         |  V      |   Q     |  
   13+40       7.7461     28.88  |         |         |   V   Q |         |  
   13+45       7.9187     25.06  |         |         |   VQ    |         |  
   13+50       8.0818     23.68  |         |         |  Q V    |         |  
   13+55       8.2393     22.87  |         |         | Q  V    |         |  
   14+ 0       8.3933     22.36  |         |         | Q   V   |         |  
   14+ 5       8.5490     22.60  |         |         | Q   V   |         |  
   14+10       8.7181     24.56  |         |         |   Q  V  |         |  
   14+15       8.8960     25.83  |         |         |    Q V  |         |  
   14+20       9.0760     26.14  |         |         |     Q V |         |  
   14+25       9.2542     25.87  |         |         |    Q  V |         |  
   14+30       9.4311     25.69  |         |         |    Q   V|         |  
   14+35       9.6080     25.69  |         |         |    Q   V|         |  
   14+40       9.7856     25.79  |         |         |    Q    V         |  
   14+45       9.9639     25.88  |         |         |    Q    V         |  
   14+50      10.1418     25.83  |         |         |    Q    |V        |  
   14+55      10.3164     25.36  |         |         |    Q    |V        |  
   15+ 0      10.4891     25.07  |         |         |    Q    | V       |  
   15+ 5      10.6603     24.87  |         |         |   Q     |  V      |  
   15+10      10.8275     24.28  |         |         |   Q     |  V      |  
   15+15      10.9922     23.91  |         |         |  Q      |   V     |  
   15+20      11.1551     23.65  |         |         |  Q      |   V     |  
   15+25      11.3138     23.04  |         |         |  Q      |    V    |  
   15+30      11.4698     22.66  |         |         | Q       |    V    |  
   15+35      11.6211     21.96  |         |         |Q        |     V   |  
   15+40      11.7567     19.69  |         |        Q|         |     V   |  
   15+45      11.8820     18.20  |         |       Q |         |     V   |  
   15+50      12.0035     17.64  |         |      Q  |         |      V  |  
   15+55      12.1228     17.32  |         |      Q  |         |      V  |  
   16+ 0      12.2407     17.12  |         |      Q  |         |      V  |  
   16+ 5      12.3474     15.49  |         |    Q    |         |       V |  
   16+10      12.4122      9.42  |        Q|         |         |       V |  
   16+15      12.4496      5.42  |    Q    |         |         |       V |  
   16+20      12.4761      3.85  |  Q      |         |         |       V |  
   16+25      12.4961      2.90  | Q       |         |         |       V |  
   16+30      12.5117      2.26  | Q       |         |         |       V |  
   16+35      12.5241      1.80  |Q        |         |         |       V |  
   16+40      12.5338      1.41  |Q        |         |         |       V |  
   16+45      12.5415      1.13  |Q        |         |         |       V |  
   16+50      12.5480      0.93  Q         |         |         |       V |  
   16+55      12.5535      0.80  Q         |         |         |       V |  
   17+ 0      12.5582      0.69  Q         |         |         |       V |  
   17+ 5      12.5627      0.65  Q         |         |         |       V |  
   17+10      12.5682      0.79  Q         |         |         |       V |  
   17+15      12.5743      0.89  Q         |         |         |       V |  
   17+20      12.5807      0.92  Q         |         |         |       V |  
   17+25      12.5872      0.95  Q         |         |         |        V|  
   17+30      12.5938      0.96  Q         |         |         |        V|  
   17+35      12.6005      0.97  Q         |         |         |        V|  
   17+40      12.6072      0.98  Q         |         |         |        V|  
   17+45      12.6140      0.98  Q         |         |         |        V|  
   17+50      12.6206      0.97  Q         |         |         |        V|  
   17+55      12.6268      0.90  Q         |         |         |        V|  
   18+ 0      12.6327      0.85  Q         |         |         |        V|  
   18+ 5      12.6384      0.83  Q         |         |         |        V|  
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   18+10      12.6441      0.82  Q         |         |         |        V|  
   18+15      12.6497      0.81  Q         |         |         |        V|  
   18+20      12.6553      0.81  Q         |         |         |        V|  
   18+25      12.6608      0.81  Q         |         |         |        V|  
   18+30      12.6663      0.80  Q         |         |         |        V|  
   18+35      12.6717      0.78  Q         |         |         |        V|  
   18+40      12.6766      0.70  Q         |         |         |        V|  
   18+45      12.6811      0.65  Q         |         |         |        V|  
   18+50      12.6853      0.62  Q         |         |         |        V|  
   18+55      12.6890      0.53  Q         |         |         |        V|  
   19+ 0      12.6922      0.47  Q         |         |         |        V|  
   19+ 5      12.6954      0.47  Q         |         |         |        V|  
   19+10      12.6991      0.53  Q         |         |         |        V|  
   19+15      12.7030      0.57  Q         |         |         |        V|  
   19+20      12.7071      0.60  Q         |         |         |        V|  
   19+25      12.7117      0.68  Q         |         |         |        V|  
   19+30      12.7167      0.73  Q         |         |         |        V|  
   19+35      12.7218      0.73  Q         |         |         |        V|  
   19+40      12.7264      0.67  Q         |         |         |        V|  
   19+45      12.7307      0.63  Q         |         |         |        V|  
   19+50      12.7349      0.60  Q         |         |         |        V|  
   19+55      12.7384      0.52  Q         |         |         |        V|  
   20+ 0      12.7416      0.47  Q         |         |         |        V|  
   20+ 5      12.7448      0.46  Q         |         |         |        V|  
   20+10      12.7484      0.52  Q         |         |         |        V|  
   20+15      12.7523      0.56  Q         |         |         |        V|  
   20+20      12.7563      0.58  Q         |         |         |        V|  
   20+25      12.7603      0.58  Q         |         |         |        V|  
   20+30      12.7643      0.59  Q         |         |         |        V|  
   20+35      12.7684      0.59  Q         |         |         |        V|  
   20+40      12.7725      0.59  Q         |         |         |        V|  
   20+45      12.7765      0.59  Q         |         |         |        V|  
   20+50      12.7805      0.57  Q         |         |         |        V|  
   20+55      12.7839      0.50  Q         |         |         |        V|  
   21+ 0      12.7871      0.45  Q         |         |         |        V|  
   21+ 5      12.7902      0.45  Q         |         |         |        V|  
   21+10      12.7938      0.52  Q         |         |         |        V|  
   21+15      12.7976      0.56  Q         |         |         |        V|  
   21+20      12.8014      0.55  Q         |         |         |        V|  
   21+25      12.8048      0.49  Q         |         |         |        V|  
   21+30      12.8078      0.44  Q         |         |         |        V|  
   21+35      12.8109      0.45  Q         |         |         |        V|  
   21+40      12.8144      0.51  Q         |         |         |        V|  
   21+45      12.8182      0.55  Q         |         |         |        V|  
   21+50      12.8220      0.55  Q         |         |         |        V|  
   21+55      12.8254      0.48  Q         |         |         |        V|  
   22+ 0      12.8284      0.44  Q         |         |         |        V|  
   22+ 5      12.8315      0.45  Q         |         |         |        V|  
   22+10      12.8350      0.51  Q         |         |         |        V|  
   22+15      12.8388      0.55  Q         |         |         |        V|  
   22+20      12.8426      0.55  Q         |         |         |        V|  
   22+25      12.8459      0.48  Q         |         |         |        V|  
   22+30      12.8490      0.44  Q         |         |         |        V|  
   22+35      12.8519      0.43  Q         |         |         |        V|  
   22+40      12.8548      0.42  Q         |         |         |        V|  
   22+45      12.8576      0.41  Q         |         |         |        V|  
   22+50      12.8604      0.41  Q         |         |         |        V|  
   22+55      12.8632      0.40  Q         |         |         |        V|  
   23+ 0      12.8660      0.40  Q         |         |         |        V|  
   23+ 5      12.8687      0.40  Q         |         |         |        V|  
   23+10      12.8715      0.40  Q         |         |         |        V|  
   23+15      12.8742      0.40  Q         |         |         |        V|  
   23+20      12.8770      0.40  Q         |         |         |        V|  
   23+25      12.8797      0.40  Q         |         |         |        V|  
   23+30      12.8825      0.40  Q         |         |         |        V|  
   23+35      12.8852      0.40  Q         |         |         |        V|  
   23+40      12.8880      0.40  Q         |         |         |        V|  
   23+45      12.8907      0.40  Q         |         |         |        V|  
   23+50      12.8934      0.40  Q         |         |         |        V|  
   23+55      12.8962      0.40  Q         |         |         |        V|  
   24+ 0      12.8989      0.40  Q         |         |         |        V|  
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   24+ 5      12.9014      0.36  Q         |         |         |        V|  
   24+10      12.9029      0.21  Q         |         |         |        V|  
   24+15      12.9036      0.11  Q         |         |         |        V|  
   24+20      12.9041      0.07  Q         |         |         |        V|  
   24+25      12.9045      0.05  Q         |         |         |        V|  
   24+30      12.9048      0.04  Q         |         |         |        V|  
   24+35      12.9049      0.03  Q         |         |         |        V|  
   24+40      12.9051      0.02  Q         |         |         |        V|  
   24+45      12.9051      0.01  Q         |         |         |        V|  
   24+50      12.9052      0.01  Q         |         |         |        V|  
   24+55      12.9052      0.00  Q         |         |         |        V|  
   25+ 0      12.9052      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARA1ONSITE1100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 ONSITE AREA "A1" 
 FILENAME: ARA1ONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      17.86(Ac.)  =      0.028 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      17.86(Ac.)  =      0.028 Sq. Mi. 
 Length along longest watercourse =    1720.36(Ft.) 
 Length along longest watercourse measured to centroid =    1293.41(Ft.) 
 Length along longest watercourse =      0.326 Mi. 
 Length along longest watercourse measured to centroid =      0.245 Mi. 
 Difference in elevation =      74.00(Ft.) 
 Slope along watercourse =    227.1153 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.049 Hr. 
 Lag time =     2.95 Min. 
 25% of lag time =     0.74 Min. 
 40% of lag time =     1.18 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        17.86         0.50          8.93 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        17.86         1.20         21.43 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.200(In) 
 
 Point rain (area averaged) =    1.200(In) 
 Areal adjustment factor =   99.98 % 
 Adjusted average point rain =    1.200(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     17.860           58.70         0.500 
  Total Area Entered =     17.86(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 58.7  58.7      0.483     0.500        0.266       1.000      0.266 
                                                          Sum (F) =   0.266 
 Area averaged mean soil loss (F) (In/Hr) =  0.266 
 Minimum soil loss rate ((In/Hr)) =  0.133 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.500 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5000 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        169.594         37.603              6.768 
     2   0.167        339.187         45.546              8.198 
     3   0.250        508.781         10.159              1.829 
     4   0.333        678.375          4.273              0.769 
     5   0.417        847.969          2.418              0.435 
                               Sum = 100.000   Sum=      18.000 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     4.20      0.605          0.266    (  0.302)        0.339 
   2   0.17     4.30      0.619          0.266    (  0.310)        0.353 
   3   0.25     5.00      0.720          0.266    (  0.360)        0.454 
   4   0.33     5.00      0.720          0.266    (  0.360)        0.454 
   5   0.42     5.80      0.835          0.266    (  0.418)        0.569 
   6   0.50     6.50      0.936          0.266    (  0.468)        0.670 
   7   0.58     7.40      1.065          0.266    (  0.533)        0.800 
   8   0.67     8.60      1.238          0.266    (  0.619)        0.972 
   9   0.75    12.30      1.771          0.266    (  0.885)        1.505 
  10   0.83    29.10      4.190          0.266    (  2.095)        3.924 
  11   0.92     6.80      0.979          0.266    (  0.490)        0.713 
  12   1.00     5.00      0.720          0.266    (  0.360)        0.454 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.2 
 Flood volume = Effective rainfall      0.93(In) 
  times area      17.9(Ac.)/[(In)/(Ft.)] =       1.4(Ac.Ft) 
 Total soil loss =      0.27(In) 
 Total soil loss =     0.396(Ac.Ft) 
 Total rainfall =      1.20(In) 
 Flood volume =       60553.7 Cubic Feet 
 Total soil loss =       17231.8 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     41.604(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       12.5      25.0      37.5      50.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0158      2.30  VQ        |         |         |         |  
    0+10       0.0514      5.17  |V  Q     |         |         |         |  
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    0+15       0.0968      6.59  | V  Q    |         |         |         |  
    0+20       0.1499      7.71  |   V Q   |         |         |         |  
    0+25       0.2107      8.83  |     VQ  |         |         |         |  
    0+30       0.2833     10.54  |       Q |         |         |         |  
    0+35       0.3694     12.50  |        QV         |         |         |  
    0+40       0.4728     15.01  |         | QV      |         |         |  
    0+45       0.6132     20.40  |         |     QV  |         |         |  
    0+50       0.8997     41.60  |         |         |    V    |  Q      |  
    0+55       1.1812     40.87  |         |         |         | QV      |  
    1+ 0       1.3030     17.69  |         |   Q     |         |      V  |  
    1+ 5       1.3629      8.70  |     Q   |         |         |        V|  
    1+10       1.3842      3.09  | Q       |         |         |        V|  
    1+15       1.3888      0.66  Q         |         |         |        V|  
    1+20       1.3901      0.20  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARA1ONSITE3100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 ONSITE AREA "A1" 
 FILENAME: ARA1ONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      17.86(Ac.)  =      0.028 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      17.86(Ac.)  =      0.028 Sq. Mi. 
 Length along longest watercourse =    1720.36(Ft.) 
 Length along longest watercourse measured to centroid =    1293.41(Ft.) 
 Length along longest watercourse =      0.326 Mi. 
 Length along longest watercourse measured to centroid =      0.245 Mi. 
 Difference in elevation =      74.00(Ft.) 
 Slope along watercourse =    227.1153 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.049 Hr. 
 Lag time =     2.95 Min. 
 25% of lag time =     0.74 Min. 
 40% of lag time =     1.18 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 3 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        17.86         0.90         16.07 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        17.86         1.90         33.93 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.900(In) 
 Area Averaged 100-Year Rainfall =    1.900(In) 
 
 Point rain (area averaged) =    1.900(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    1.900(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     17.860           58.70         0.500 
  Total Area Entered =     17.86(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 58.7  58.7      0.483     0.500        0.266       1.000      0.266 
                                                          Sum (F) =   0.266 
 Area averaged mean soil loss (F) (In/Hr) =  0.266 
 Minimum soil loss rate ((In/Hr)) =  0.133 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.500 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        169.594         37.603              6.768 
     2   0.167        339.187         45.546              8.198 
     3   0.250        508.781         10.159              1.829 
     4   0.333        678.375          4.273              0.769 
     5   0.417        847.969          2.418              0.435 
                               Sum = 100.000   Sum=      18.000 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     1.30      0.296       (  0.266)       0.148        0.148 
   2   0.17     1.30      0.296       (  0.266)       0.148        0.148 
   3   0.25     1.10      0.251       (  0.266)       0.125        0.125 
   4   0.33     1.50      0.342       (  0.266)       0.171        0.171 
   5   0.42     1.50      0.342       (  0.266)       0.171        0.171 
   6   0.50     1.80      0.410       (  0.266)       0.205        0.205 
   7   0.58     1.50      0.342       (  0.266)       0.171        0.171 
   8   0.67     1.80      0.410       (  0.266)       0.205        0.205 
   9   0.75     1.80      0.410       (  0.266)       0.205        0.205 
  10   0.83     1.50      0.342       (  0.266)       0.171        0.171 
  11   0.92     1.60      0.365       (  0.266)       0.182        0.182 
  12   1.00     1.80      0.410       (  0.266)       0.205        0.205 
  13   1.08     2.20      0.502       (  0.266)       0.251        0.251 
  14   1.17     2.20      0.502       (  0.266)       0.251        0.251 
  15   1.25     2.20      0.502       (  0.266)       0.251        0.251 
  16   1.33     2.00      0.456       (  0.266)       0.228        0.228 
  17   1.42     2.60      0.593          0.266    (  0.296)        0.327 
  18   1.50     2.70      0.616          0.266    (  0.308)        0.350 
  19   1.58     2.40      0.547          0.266    (  0.274)        0.281 
  20   1.67     2.70      0.616          0.266    (  0.308)        0.350 
  21   1.75     3.30      0.752          0.266    (  0.376)        0.487 
  22   1.83     3.10      0.707          0.266    (  0.353)        0.441 
  23   1.92     2.90      0.661          0.266    (  0.331)        0.395 
  24   2.00     3.00      0.684          0.266    (  0.342)        0.418 
  25   2.08     3.10      0.707          0.266    (  0.353)        0.441 
  26   2.17     4.20      0.958          0.266    (  0.479)        0.692 
  27   2.25     5.00      1.140          0.266    (  0.570)        0.874 
  28   2.33     3.50      0.798          0.266    (  0.399)        0.532 
  29   2.42     6.80      1.550          0.266    (  0.775)        1.284 
  30   2.50     7.30      1.664          0.266    (  0.832)        1.398 
  31   2.58     8.20      1.869          0.266    (  0.935)        1.604 
  32   2.67     5.90      1.345          0.266    (  0.673)        1.079 
  33   2.75     2.00      0.456       (  0.266)       0.228        0.228 
  34   2.83     1.80      0.410       (  0.266)       0.205        0.205 
  35   2.92     1.80      0.410       (  0.266)       0.205        0.205 
  36   3.00     0.60      0.137       (  0.266)       0.068        0.068 
   (Loss Rate Not Used) 
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     Sum =     100.0                                   Sum =    14.7 
 Flood volume = Effective rainfall      1.23(In) 
  times area      17.9(Ac.)/[(In)/(Ft.)] =       1.8(Ac.Ft) 
 Total soil loss =      0.67(In) 
 Total soil loss =     0.998(Ac.Ft) 
 Total rainfall =      1.90(In) 
 Flood volume =       79687.1 Cubic Feet 
 Total soil loss =       43483.7 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     25.471(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     3 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0069      1.00  VQ        |         |         |         |  
    0+10       0.0222      2.22  V Q       |         |         |         |  
    0+15       0.0383      2.34  V  Q      |         |         |         |  
    0+20       0.0560      2.57  |V Q      |         |         |         |  
    0+25       0.0764      2.97  |V Q      |         |         |         |  
    0+30       0.0989      3.27  | V Q     |         |         |         |  
    0+35       0.1219      3.34  | V Q     |         |         |         |  
    0+40       0.1452      3.37  |  VQ     |         |         |         |  
    0+45       0.1701      3.62  |  VQ     |         |         |         |  
    0+50       0.1937      3.44  |   Q     |         |         |         |  
    0+55       0.2161      3.25  |   Q     |         |         |         |  
    1+ 0       0.2398      3.45  |   QV    |         |         |         |  
    1+ 5       0.2669      3.94  |    Q    |         |         |         |  
    1+10       0.2969      4.35  |    QV   |         |         |         |  
    1+15       0.3275      4.45  |    Q V  |         |         |         |  
    1+20       0.3574      4.34  |    Q V  |         |         |         |  
    1+25       0.3908      4.85  |     Q V |         |         |         |  
    1+30       0.4305      5.77  |      Q V|         |         |         |  
    1+35       0.4695      5.66  |      Q  V         |         |         |  
    1+40       0.5085      5.67  |      Q  |V        |         |         |  
    1+45       0.5573      7.09  |        Q| V       |         |         |  
    1+50       0.6123      7.99  |         Q  V      |         |         |  
    1+55       0.6645      7.58  |         Q   V     |         |         |  
    2+ 0       0.7155      7.41  |        Q|    V    |         |         |  
    2+ 5       0.7685      7.69  |         Q     V   |         |         |  
    2+10       0.8344      9.56  |         | Q     V |         |         |  
    2+15       0.9232     12.89  |         |      Q  V         |         |  
    2+20       1.0097     12.56  |         |     Q   | V       |         |  
    2+25       1.1156     15.39  |         |         Q   V     |         |  
    2+30       1.2668     21.95  |         |         |      V Q|         |  
    2+35       1.4423     25.47  |         |         |         |V Q      |  
    2+40       1.6092     24.24  |         |         |         | Q  V    |  
    2+45       1.7123     14.97  |         |        Q|         |      V  |  
    2+50       1.7610      7.08  |        Q|         |         |       V |  
    2+55       1.7956      5.02  |     Q   |         |         |        V|  
    3+ 0       1.8174      3.17  |   Q     |         |         |        V|  
    3+ 5       1.8256      1.19  |Q        |         |         |        V|  
    3+10       1.8282      0.37  Q         |         |         |        V|  
    3+15       1.8292      0.14  Q         |         |         |        V|  
    3+20       1.8294      0.03  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARA1ONSITE6100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 ONSITE AREA "A1" 
 FILENAME: ARA1ONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      17.86(Ac.)  =      0.028 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      17.86(Ac.)  =      0.028 Sq. Mi. 
 Length along longest watercourse =    1720.36(Ft.) 
 Length along longest watercourse measured to centroid =    1293.41(Ft.) 
 Length along longest watercourse =      0.326 Mi. 
 Length along longest watercourse measured to centroid =      0.245 Mi. 
 Difference in elevation =      74.00(Ft.) 
 Slope along watercourse =    227.1153 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.049 Hr. 
 Lag time =     2.95 Min. 
 25% of lag time =     0.74 Min. 
 40% of lag time =     1.18 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 6 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        17.86         1.20         21.43 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        17.86         2.50         44.65 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    1.200(In) 
 Area Averaged 100-Year Rainfall =    2.500(In) 
 
 Point rain (area averaged) =    2.500(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    2.500(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     17.860           58.70         0.500 
  Total Area Entered =     17.86(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 58.7  58.7      0.483     0.500        0.266       1.000      0.266 
                                                          Sum (F) =   0.266 
 Area averaged mean soil loss (F) (In/Hr) =  0.266 
 Minimum soil loss rate ((In/Hr)) =  0.133 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.500 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        169.594         37.603              6.768 
     2   0.167        339.187         45.546              8.198 
     3   0.250        508.781         10.159              1.829 
     4   0.333        678.375          4.273              0.769 
     5   0.417        847.969          2.418              0.435 
                               Sum = 100.000   Sum=      18.000 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.50      0.150       (  0.266)       0.075        0.075 
   2   0.17     0.60      0.180       (  0.266)       0.090        0.090 
   3   0.25     0.60      0.180       (  0.266)       0.090        0.090 
   4   0.33     0.60      0.180       (  0.266)       0.090        0.090 
   5   0.42     0.60      0.180       (  0.266)       0.090        0.090 
   6   0.50     0.70      0.210       (  0.266)       0.105        0.105 
   7   0.58     0.70      0.210       (  0.266)       0.105        0.105 
   8   0.67     0.70      0.210       (  0.266)       0.105        0.105 
   9   0.75     0.70      0.210       (  0.266)       0.105        0.105 
  10   0.83     0.70      0.210       (  0.266)       0.105        0.105 
  11   0.92     0.70      0.210       (  0.266)       0.105        0.105 
  12   1.00     0.80      0.240       (  0.266)       0.120        0.120 
  13   1.08     0.80      0.240       (  0.266)       0.120        0.120 
  14   1.17     0.80      0.240       (  0.266)       0.120        0.120 
  15   1.25     0.80      0.240       (  0.266)       0.120        0.120 
  16   1.33     0.80      0.240       (  0.266)       0.120        0.120 
  17   1.42     0.80      0.240       (  0.266)       0.120        0.120 
  18   1.50     0.80      0.240       (  0.266)       0.120        0.120 
  19   1.58     0.80      0.240       (  0.266)       0.120        0.120 
  20   1.67     0.80      0.240       (  0.266)       0.120        0.120 
  21   1.75     0.80      0.240       (  0.266)       0.120        0.120 
  22   1.83     0.80      0.240       (  0.266)       0.120        0.120 
  23   1.92     0.80      0.240       (  0.266)       0.120        0.120 
  24   2.00     0.90      0.270       (  0.266)       0.135        0.135 
  25   2.08     0.80      0.240       (  0.266)       0.120        0.120 
  26   2.17     0.90      0.270       (  0.266)       0.135        0.135 
  27   2.25     0.90      0.270       (  0.266)       0.135        0.135 
  28   2.33     0.90      0.270       (  0.266)       0.135        0.135 
  29   2.42     0.90      0.270       (  0.266)       0.135        0.135 
  30   2.50     0.90      0.270       (  0.266)       0.135        0.135 
  31   2.58     0.90      0.270       (  0.266)       0.135        0.135 
  32   2.67     0.90      0.270       (  0.266)       0.135        0.135 
  33   2.75     1.00      0.300       (  0.266)       0.150        0.150 
  34   2.83     1.00      0.300       (  0.266)       0.150        0.150 
  35   2.92     1.00      0.300       (  0.266)       0.150        0.150 
  36   3.00     1.00      0.300       (  0.266)       0.150        0.150 
  37   3.08     1.00      0.300       (  0.266)       0.150        0.150 
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  38   3.17     1.10      0.330       (  0.266)       0.165        0.165 
  39   3.25     1.10      0.330       (  0.266)       0.165        0.165 
  40   3.33     1.10      0.330       (  0.266)       0.165        0.165 
  41   3.42     1.20      0.360       (  0.266)       0.180        0.180 
  42   3.50     1.30      0.390       (  0.266)       0.195        0.195 
  43   3.58     1.40      0.420       (  0.266)       0.210        0.210 
  44   3.67     1.40      0.420       (  0.266)       0.210        0.210 
  45   3.75     1.50      0.450       (  0.266)       0.225        0.225 
  46   3.83     1.50      0.450       (  0.266)       0.225        0.225 
  47   3.92     1.60      0.480       (  0.266)       0.240        0.240 
  48   4.00     1.60      0.480       (  0.266)       0.240        0.240 
  49   4.08     1.70      0.510       (  0.266)       0.255        0.255 
  50   4.17     1.80      0.540          0.266    (  0.270)        0.274 
  51   4.25     1.90      0.570          0.266    (  0.285)        0.304 
  52   4.33     2.00      0.600          0.266    (  0.300)        0.334 
  53   4.42     2.10      0.630          0.266    (  0.315)        0.364 
  54   4.50     2.10      0.630          0.266    (  0.315)        0.364 
  55   4.58     2.20      0.660          0.266    (  0.330)        0.394 
  56   4.67     2.30      0.690          0.266    (  0.345)        0.424 
  57   4.75     2.40      0.720          0.266    (  0.360)        0.454 
  58   4.83     2.40      0.720          0.266    (  0.360)        0.454 
  59   4.92     2.50      0.750          0.266    (  0.375)        0.484 
  60   5.00     2.60      0.780          0.266    (  0.390)        0.514 
  61   5.08     3.10      0.930          0.266    (  0.465)        0.664 
  62   5.17     3.60      1.080          0.266    (  0.540)        0.814 
  63   5.25     3.90      1.170          0.266    (  0.585)        0.904 
  64   5.33     4.20      1.260          0.266    (  0.630)        0.994 
  65   5.42     4.70      1.410          0.266    (  0.705)        1.144 
  66   5.50     5.60      1.680          0.266    (  0.840)        1.414 
  67   5.58     1.90      0.570          0.266    (  0.285)        0.304 
  68   5.67     0.90      0.270       (  0.266)       0.135        0.135 
  69   5.75     0.60      0.180       (  0.266)       0.090        0.090 
  70   5.83     0.50      0.150       (  0.266)       0.075        0.075 
  71   5.92     0.30      0.090       (  0.266)       0.045        0.045 
  72   6.00     0.20      0.060       (  0.266)       0.030        0.030 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    17.9 
 Flood volume = Effective rainfall      1.49(In) 
  times area      17.9(Ac.)/[(In)/(Ft.)] =       2.2(Ac.Ft) 
 Total soil loss =      1.01(In) 
 Total soil loss =     1.499(Ac.Ft) 
 Total rainfall =      2.50(In) 
 Flood volume =       96757.9 Cubic Feet 
 Total soil loss =       65311.7 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     21.830(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     6 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0035      0.51  Q         |         |         |         |  
    0+10       0.0119      1.22  VQ        |         |         |         |  
    0+15       0.0222      1.48  VQ        |         |         |         |  
    0+20       0.0330      1.57  V Q       |         |         |         |  
    0+25       0.0441      1.61  V Q       |         |         |         |  
    0+30       0.0559      1.72  |VQ       |         |         |         |  
    0+35       0.0687      1.85  |VQ       |         |         |         |  
    0+40       0.0816      1.87  |VQ       |         |         |         |  
    0+45       0.0945      1.88  |VQ       |         |         |         |  
    0+50       0.1076      1.89  |VQ       |         |         |         |  
    0+55       0.1206      1.89  | Q       |         |         |         |  
    1+ 0       0.1343      1.99  | Q       |         |         |         |  
    1+ 5       0.1489      2.12  | Q       |         |         |         |  
    1+10       0.1636      2.14  | Q       |         |         |         |  
    1+15       0.1785      2.15  | QV      |         |         |         |  
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    1+20       0.1933      2.16  | QV      |         |         |         |  
    1+25       0.2082      2.16  | QV      |         |         |         |  
    1+30       0.2231      2.16  | Q V     |         |         |         |  
    1+35       0.2380      2.16  | Q V     |         |         |         |  
    1+40       0.2529      2.16  | Q V     |         |         |         |  
    1+45       0.2678      2.16  | Q V     |         |         |         |  
    1+50       0.2826      2.16  | Q  V    |         |         |         |  
    1+55       0.2975      2.16  | Q  V    |         |         |         |  
    2+ 0       0.3131      2.26  |  Q V    |         |         |         |  
    2+ 5       0.3288      2.28  |  Q V    |         |         |         |  
    2+10       0.3446      2.29  |  Q  V   |         |         |         |  
    2+15       0.3611      2.40  |  Q  V   |         |         |         |  
    2+20       0.3778      2.42  |  Q  V   |         |         |         |  
    2+25       0.3945      2.42  |  Q   V  |         |         |         |  
    2+30       0.4112      2.43  |  Q   V  |         |         |         |  
    2+35       0.4280      2.43  |  Q   V  |         |         |         |  
    2+40       0.4447      2.43  |  Q    V |         |         |         |  
    2+45       0.4621      2.53  |  Q    V |         |         |         |  
    2+50       0.4804      2.66  |  Q    V |         |         |         |  
    2+55       0.4989      2.68  |  Q    V |         |         |         |  
    3+ 0       0.5175      2.69  |  Q     V|         |         |         |  
    3+ 5       0.5361      2.70  |  Q     V|         |         |         |  
    3+10       0.5554      2.80  |  Q      V         |         |         |  
    3+15       0.5755      2.93  |  Q      V         |         |         |  
    3+20       0.5959      2.95  |  Q      V         |         |         |  
    3+25       0.6170      3.07  |   Q     |V        |         |         |  
    3+30       0.6397      3.30  |   Q     |V        |         |         |  
    3+35       0.6641      3.55  |   Q     |V        |         |         |  
    3+40       0.6897      3.71  |   Q     | V       |         |         |  
    3+45       0.7163      3.86  |    Q    | V       |         |         |  
    3+50       0.7438      4.00  |    Q    |  V      |         |         |  
    3+55       0.7723      4.14  |    Q    |  V      |         |         |  
    4+ 0       0.8017      4.27  |    Q    |   V     |         |         |  
    4+ 5       0.8320      4.41  |    Q    |   V     |         |         |  
    4+10       0.8642      4.67  |     Q   |    V    |         |         |  
    4+15       0.8991      5.06  |     Q   |     V   |         |         |  
    4+20       0.9374      5.56  |      Q  |     V   |         |         |  
    4+25       0.9793      6.09  |       Q |      V  |         |         |  
    4+30       1.0235      6.42  |       Q |       V |         |         |  
    4+35       1.0697      6.71  |       Q |        V|         |         |  
    4+40       1.1193      7.20  |        Q|         V         |         |  
    4+45       1.1724      7.71  |         Q         |V        |         |  
    4+50       1.2278      8.04  |         Q         | V       |         |  
    4+55       1.2852      8.33  |         |Q        |  V      |         |  
    5+ 0       1.3459      8.82  |         |Q        |   V     |         |  
    5+ 5       1.4158     10.15  |         |  Q      |    V    |         |  
    5+10       1.5017     12.47  |         |     Q   |      V  |         |  
    5+15       1.6024     14.62  |         |        Q|       V |         |  
    5+20       1.7152     16.37  |         |         |Q        V         |  
    5+25       1.8424     18.47  |         |         |   Q     |  V      |  
    5+30       1.9927     21.83  |         |         |        Q|    V    |  
    5+35       2.1092     16.91  |         |         | Q       |      V  |  
    5+40       2.1595      7.31  |        Q|         |         |       V |  
    5+45       2.1861      3.86  |    Q    |         |         |        V|  
    5+50       2.2022      2.34  |  Q      |         |         |        V|  
    5+55       2.2113      1.32  |Q        |         |         |        V|  
    6+ 0       2.2171      0.84  |Q        |         |         |        V|  
    6+ 5       2.2200      0.43  Q         |         |         |        V|  
    6+10       2.2209      0.12  Q         |         |         |        V|  
    6+15       2.2212      0.04  Q         |         |         |        V|  
    6+20       2.2213      0.01  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARA1ONSITE24100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 ONSITE AREA "A1" 
 FILENAME: ARA1ONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      17.86(Ac.)  =      0.028 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      17.86(Ac.)  =      0.028 Sq. Mi. 
 Length along longest watercourse =    1720.36(Ft.) 
 Length along longest watercourse measured to centroid =    1293.41(Ft.) 
 Length along longest watercourse =      0.326 Mi. 
 Length along longest watercourse measured to centroid =      0.245 Mi. 
 Difference in elevation =      74.00(Ft.) 
 Slope along watercourse =    227.1153 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.049 Hr. 
 Lag time =     2.95 Min. 
 25% of lag time =     0.74 Min. 
 40% of lag time =     1.18 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        17.86         2.00         35.72 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        17.86         5.00         89.30 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    5.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    5.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     17.860           58.70         0.500 
  Total Area Entered =     17.86(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 58.7  58.7      0.483     0.500        0.266       1.000      0.266 
                                                          Sum (F) =   0.266 
 Area averaged mean soil loss (F) (In/Hr) =  0.266 
 Minimum soil loss rate ((In/Hr)) =  0.133 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.500 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        169.594         37.603              6.768 
     2   0.167        339.187         45.546              8.198 
     3   0.250        508.781         10.159              1.829 
     4   0.333        678.375          4.273              0.769 
     5   0.417        847.969          2.418              0.435 
                               Sum = 100.000   Sum=      18.000 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.040       (  0.471)       0.020        0.020 
   2   0.17     0.07      0.040       (  0.469)       0.020        0.020 
   3   0.25     0.07      0.040       (  0.468)       0.020        0.020 
   4   0.33     0.10      0.060       (  0.466)       0.030        0.030 
   5   0.42     0.10      0.060       (  0.464)       0.030        0.030 
   6   0.50     0.10      0.060       (  0.462)       0.030        0.030 
   7   0.58     0.10      0.060       (  0.460)       0.030        0.030 
   8   0.67     0.10      0.060       (  0.458)       0.030        0.030 
   9   0.75     0.10      0.060       (  0.457)       0.030        0.030 
  10   0.83     0.13      0.080       (  0.455)       0.040        0.040 
  11   0.92     0.13      0.080       (  0.453)       0.040        0.040 
  12   1.00     0.13      0.080       (  0.451)       0.040        0.040 
  13   1.08     0.10      0.060       (  0.450)       0.030        0.030 
  14   1.17     0.10      0.060       (  0.448)       0.030        0.030 
  15   1.25     0.10      0.060       (  0.446)       0.030        0.030 
  16   1.33     0.10      0.060       (  0.444)       0.030        0.030 
  17   1.42     0.10      0.060       (  0.442)       0.030        0.030 
  18   1.50     0.10      0.060       (  0.441)       0.030        0.030 
  19   1.58     0.10      0.060       (  0.439)       0.030        0.030 
  20   1.67     0.10      0.060       (  0.437)       0.030        0.030 
  21   1.75     0.10      0.060       (  0.435)       0.030        0.030 
  22   1.83     0.13      0.080       (  0.434)       0.040        0.040 
  23   1.92     0.13      0.080       (  0.432)       0.040        0.040 
  24   2.00     0.13      0.080       (  0.430)       0.040        0.040 
  25   2.08     0.13      0.080       (  0.428)       0.040        0.040 
  26   2.17     0.13      0.080       (  0.427)       0.040        0.040 
  27   2.25     0.13      0.080       (  0.425)       0.040        0.040 
  28   2.33     0.13      0.080       (  0.423)       0.040        0.040 
  29   2.42     0.13      0.080       (  0.422)       0.040        0.040 
  30   2.50     0.13      0.080       (  0.420)       0.040        0.040 
  31   2.58     0.17      0.100       (  0.418)       0.050        0.050 
  32   2.67     0.17      0.100       (  0.416)       0.050        0.050 
  33   2.75     0.17      0.100       (  0.415)       0.050        0.050 
  34   2.83     0.17      0.100       (  0.413)       0.050        0.050 
  35   2.92     0.17      0.100       (  0.411)       0.050        0.050 
  36   3.00     0.17      0.100       (  0.410)       0.050        0.050 
  37   3.08     0.17      0.100       (  0.408)       0.050        0.050 
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  38   3.17     0.17      0.100       (  0.406)       0.050        0.050 
  39   3.25     0.17      0.100       (  0.404)       0.050        0.050 
  40   3.33     0.17      0.100       (  0.403)       0.050        0.050 
  41   3.42     0.17      0.100       (  0.401)       0.050        0.050 
  42   3.50     0.17      0.100       (  0.399)       0.050        0.050 
  43   3.58     0.17      0.100       (  0.398)       0.050        0.050 
  44   3.67     0.17      0.100       (  0.396)       0.050        0.050 
  45   3.75     0.17      0.100       (  0.394)       0.050        0.050 
  46   3.83     0.20      0.120       (  0.393)       0.060        0.060 
  47   3.92     0.20      0.120       (  0.391)       0.060        0.060 
  48   4.00     0.20      0.120       (  0.389)       0.060        0.060 
  49   4.08     0.20      0.120       (  0.388)       0.060        0.060 
  50   4.17     0.20      0.120       (  0.386)       0.060        0.060 
  51   4.25     0.20      0.120       (  0.384)       0.060        0.060 
  52   4.33     0.23      0.140       (  0.383)       0.070        0.070 
  53   4.42     0.23      0.140       (  0.381)       0.070        0.070 
  54   4.50     0.23      0.140       (  0.380)       0.070        0.070 
  55   4.58     0.23      0.140       (  0.378)       0.070        0.070 
  56   4.67     0.23      0.140       (  0.376)       0.070        0.070 
  57   4.75     0.23      0.140       (  0.375)       0.070        0.070 
  58   4.83     0.27      0.160       (  0.373)       0.080        0.080 
  59   4.92     0.27      0.160       (  0.371)       0.080        0.080 
  60   5.00     0.27      0.160       (  0.370)       0.080        0.080 
  61   5.08     0.20      0.120       (  0.368)       0.060        0.060 
  62   5.17     0.20      0.120       (  0.367)       0.060        0.060 
  63   5.25     0.20      0.120       (  0.365)       0.060        0.060 
  64   5.33     0.23      0.140       (  0.363)       0.070        0.070 
  65   5.42     0.23      0.140       (  0.362)       0.070        0.070 
  66   5.50     0.23      0.140       (  0.360)       0.070        0.070 
  67   5.58     0.27      0.160       (  0.359)       0.080        0.080 
  68   5.67     0.27      0.160       (  0.357)       0.080        0.080 
  69   5.75     0.27      0.160       (  0.356)       0.080        0.080 
  70   5.83     0.27      0.160       (  0.354)       0.080        0.080 
  71   5.92     0.27      0.160       (  0.352)       0.080        0.080 
  72   6.00     0.27      0.160       (  0.351)       0.080        0.080 
  73   6.08     0.30      0.180       (  0.349)       0.090        0.090 
  74   6.17     0.30      0.180       (  0.348)       0.090        0.090 
  75   6.25     0.30      0.180       (  0.346)       0.090        0.090 
  76   6.33     0.30      0.180       (  0.345)       0.090        0.090 
  77   6.42     0.30      0.180       (  0.343)       0.090        0.090 
  78   6.50     0.30      0.180       (  0.342)       0.090        0.090 
  79   6.58     0.33      0.200       (  0.340)       0.100        0.100 
  80   6.67     0.33      0.200       (  0.338)       0.100        0.100 
  81   6.75     0.33      0.200       (  0.337)       0.100        0.100 
  82   6.83     0.33      0.200       (  0.335)       0.100        0.100 
  83   6.92     0.33      0.200       (  0.334)       0.100        0.100 
  84   7.00     0.33      0.200       (  0.332)       0.100        0.100 
  85   7.08     0.33      0.200       (  0.331)       0.100        0.100 
  86   7.17     0.33      0.200       (  0.329)       0.100        0.100 
  87   7.25     0.33      0.200       (  0.328)       0.100        0.100 
  88   7.33     0.37      0.220       (  0.326)       0.110        0.110 
  89   7.42     0.37      0.220       (  0.325)       0.110        0.110 
  90   7.50     0.37      0.220       (  0.323)       0.110        0.110 
  91   7.58     0.40      0.240       (  0.322)       0.120        0.120 
  92   7.67     0.40      0.240       (  0.320)       0.120        0.120 
  93   7.75     0.40      0.240       (  0.319)       0.120        0.120 
  94   7.83     0.43      0.260       (  0.317)       0.130        0.130 
  95   7.92     0.43      0.260       (  0.316)       0.130        0.130 
  96   8.00     0.43      0.260       (  0.315)       0.130        0.130 
  97   8.08     0.50      0.300       (  0.313)       0.150        0.150 
  98   8.17     0.50      0.300       (  0.312)       0.150        0.150 
  99   8.25     0.50      0.300       (  0.310)       0.150        0.150 
 100   8.33     0.50      0.300       (  0.309)       0.150        0.150 
 101   8.42     0.50      0.300       (  0.307)       0.150        0.150 
 102   8.50     0.50      0.300       (  0.306)       0.150        0.150 
 103   8.58     0.53      0.320       (  0.304)       0.160        0.160 
 104   8.67     0.53      0.320       (  0.303)       0.160        0.160 
 105   8.75     0.53      0.320       (  0.302)       0.160        0.160 
 106   8.83     0.57      0.340       (  0.300)       0.170        0.170 
 107   8.92     0.57      0.340       (  0.299)       0.170        0.170 
 108   9.00     0.57      0.340       (  0.297)       0.170        0.170 
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 109   9.08     0.63      0.380       (  0.296)       0.190        0.190 
 110   9.17     0.63      0.380       (  0.294)       0.190        0.190 
 111   9.25     0.63      0.380       (  0.293)       0.190        0.190 
 112   9.33     0.67      0.400       (  0.292)       0.200        0.200 
 113   9.42     0.67      0.400       (  0.290)       0.200        0.200 
 114   9.50     0.67      0.400       (  0.289)       0.200        0.200 
 115   9.58     0.70      0.420       (  0.288)       0.210        0.210 
 116   9.67     0.70      0.420       (  0.286)       0.210        0.210 
 117   9.75     0.70      0.420       (  0.285)       0.210        0.210 
 118   9.83     0.73      0.440       (  0.283)       0.220        0.220 
 119   9.92     0.73      0.440       (  0.282)       0.220        0.220 
 120  10.00     0.73      0.440       (  0.281)       0.220        0.220 
 121  10.08     0.50      0.300       (  0.279)       0.150        0.150 
 122  10.17     0.50      0.300       (  0.278)       0.150        0.150 
 123  10.25     0.50      0.300       (  0.277)       0.150        0.150 
 124  10.33     0.50      0.300       (  0.275)       0.150        0.150 
 125  10.42     0.50      0.300       (  0.274)       0.150        0.150 
 126  10.50     0.50      0.300       (  0.273)       0.150        0.150 
 127  10.58     0.67      0.400       (  0.271)       0.200        0.200 
 128  10.67     0.67      0.400       (  0.270)       0.200        0.200 
 129  10.75     0.67      0.400       (  0.269)       0.200        0.200 
 130  10.83     0.67      0.400       (  0.267)       0.200        0.200 
 131  10.92     0.67      0.400       (  0.266)       0.200        0.200 
 132  11.00     0.67      0.400       (  0.265)       0.200        0.200 
 133  11.08     0.63      0.380       (  0.263)       0.190        0.190 
 134  11.17     0.63      0.380       (  0.262)       0.190        0.190 
 135  11.25     0.63      0.380       (  0.261)       0.190        0.190 
 136  11.33     0.63      0.380       (  0.260)       0.190        0.190 
 137  11.42     0.63      0.380       (  0.258)       0.190        0.190 
 138  11.50     0.63      0.380       (  0.257)       0.190        0.190 
 139  11.58     0.57      0.340       (  0.256)       0.170        0.170 
 140  11.67     0.57      0.340       (  0.254)       0.170        0.170 
 141  11.75     0.57      0.340       (  0.253)       0.170        0.170 
 142  11.83     0.60      0.360       (  0.252)       0.180        0.180 
 143  11.92     0.60      0.360       (  0.251)       0.180        0.180 
 144  12.00     0.60      0.360       (  0.249)       0.180        0.180 
 145  12.08     0.83      0.500          0.248    (  0.250)        0.252 
 146  12.17     0.83      0.500          0.247    (  0.250)        0.253 
 147  12.25     0.83      0.500          0.246    (  0.250)        0.254 
 148  12.33     0.87      0.520          0.244    (  0.260)        0.276 
 149  12.42     0.87      0.520          0.243    (  0.260)        0.277 
 150  12.50     0.87      0.520          0.242    (  0.260)        0.278 
 151  12.58     0.93      0.560          0.241    (  0.280)        0.319 
 152  12.67     0.93      0.560          0.240    (  0.280)        0.320 
 153  12.75     0.93      0.560          0.238    (  0.280)        0.322 
 154  12.83     0.97      0.580          0.237    (  0.290)        0.343 
 155  12.92     0.97      0.580          0.236    (  0.290)        0.344 
 156  13.00     0.97      0.580          0.235    (  0.290)        0.345 
 157  13.08     1.13      0.680          0.234    (  0.340)        0.446 
 158  13.17     1.13      0.680          0.232    (  0.340)        0.448 
 159  13.25     1.13      0.680          0.231    (  0.340)        0.449 
 160  13.33     1.13      0.680          0.230    (  0.340)        0.450 
 161  13.42     1.13      0.680          0.229    (  0.340)        0.451 
 162  13.50     1.13      0.680          0.228    (  0.340)        0.452 
 163  13.58     0.77      0.460          0.226    (  0.230)        0.233 
 164  13.67     0.77      0.460          0.225    (  0.230)        0.235 
 165  13.75     0.77      0.460          0.224    (  0.230)        0.236 
 166  13.83     0.77      0.460          0.223    (  0.230)        0.237 
 167  13.92     0.77      0.460          0.222    (  0.230)        0.238 
 168  14.00     0.77      0.460          0.221    (  0.230)        0.239 
 169  14.08     0.90      0.540          0.220    (  0.270)        0.320 
 170  14.17     0.90      0.540          0.219    (  0.270)        0.321 
 171  14.25     0.90      0.540          0.217    (  0.270)        0.323 
 172  14.33     0.87      0.520          0.216    (  0.260)        0.304 
 173  14.42     0.87      0.520          0.215    (  0.260)        0.305 
 174  14.50     0.87      0.520          0.214    (  0.260)        0.306 
 175  14.58     0.87      0.520          0.213    (  0.260)        0.307 
 176  14.67     0.87      0.520          0.212    (  0.260)        0.308 
 177  14.75     0.87      0.520          0.211    (  0.260)        0.309 
 178  14.83     0.83      0.500          0.210    (  0.250)        0.290 
 179  14.92     0.83      0.500          0.209    (  0.250)        0.291 
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 180  15.00     0.83      0.500          0.208    (  0.250)        0.292 
 181  15.08     0.80      0.480          0.207    (  0.240)        0.273 
 182  15.17     0.80      0.480          0.205    (  0.240)        0.275 
 183  15.25     0.80      0.480          0.204    (  0.240)        0.276 
 184  15.33     0.77      0.460          0.203    (  0.230)        0.257 
 185  15.42     0.77      0.460          0.202    (  0.230)        0.258 
 186  15.50     0.77      0.460          0.201    (  0.230)        0.259 
 187  15.58     0.63      0.380       (  0.200)       0.190        0.190 
 188  15.67     0.63      0.380       (  0.199)       0.190        0.190 
 189  15.75     0.63      0.380       (  0.198)       0.190        0.190 
 190  15.83     0.63      0.380       (  0.197)       0.190        0.190 
 191  15.92     0.63      0.380       (  0.196)       0.190        0.190 
 192  16.00     0.63      0.380       (  0.195)       0.190        0.190 
 193  16.08     0.13      0.080       (  0.194)       0.040        0.040 
 194  16.17     0.13      0.080       (  0.193)       0.040        0.040 
 195  16.25     0.13      0.080       (  0.192)       0.040        0.040 
 196  16.33     0.13      0.080       (  0.191)       0.040        0.040 
 197  16.42     0.13      0.080       (  0.190)       0.040        0.040 
 198  16.50     0.13      0.080       (  0.189)       0.040        0.040 
 199  16.58     0.10      0.060       (  0.188)       0.030        0.030 
 200  16.67     0.10      0.060       (  0.187)       0.030        0.030 
 201  16.75     0.10      0.060       (  0.186)       0.030        0.030 
 202  16.83     0.10      0.060       (  0.185)       0.030        0.030 
 203  16.92     0.10      0.060       (  0.185)       0.030        0.030 
 204  17.00     0.10      0.060       (  0.184)       0.030        0.030 
 205  17.08     0.17      0.100       (  0.183)       0.050        0.050 
 206  17.17     0.17      0.100       (  0.182)       0.050        0.050 
 207  17.25     0.17      0.100       (  0.181)       0.050        0.050 
 208  17.33     0.17      0.100       (  0.180)       0.050        0.050 
 209  17.42     0.17      0.100       (  0.179)       0.050        0.050 
 210  17.50     0.17      0.100       (  0.178)       0.050        0.050 
 211  17.58     0.17      0.100       (  0.177)       0.050        0.050 
 212  17.67     0.17      0.100       (  0.176)       0.050        0.050 
 213  17.75     0.17      0.100       (  0.175)       0.050        0.050 
 214  17.83     0.13      0.080       (  0.175)       0.040        0.040 
 215  17.92     0.13      0.080       (  0.174)       0.040        0.040 
 216  18.00     0.13      0.080       (  0.173)       0.040        0.040 
 217  18.08     0.13      0.080       (  0.172)       0.040        0.040 
 218  18.17     0.13      0.080       (  0.171)       0.040        0.040 
 219  18.25     0.13      0.080       (  0.170)       0.040        0.040 
 220  18.33     0.13      0.080       (  0.170)       0.040        0.040 
 221  18.42     0.13      0.080       (  0.169)       0.040        0.040 
 222  18.50     0.13      0.080       (  0.168)       0.040        0.040 
 223  18.58     0.10      0.060       (  0.167)       0.030        0.030 
 224  18.67     0.10      0.060       (  0.166)       0.030        0.030 
 225  18.75     0.10      0.060       (  0.165)       0.030        0.030 
 226  18.83     0.07      0.040       (  0.165)       0.020        0.020 
 227  18.92     0.07      0.040       (  0.164)       0.020        0.020 
 228  19.00     0.07      0.040       (  0.163)       0.020        0.020 
 229  19.08     0.10      0.060       (  0.162)       0.030        0.030 
 230  19.17     0.10      0.060       (  0.162)       0.030        0.030 
 231  19.25     0.10      0.060       (  0.161)       0.030        0.030 
 232  19.33     0.13      0.080       (  0.160)       0.040        0.040 
 233  19.42     0.13      0.080       (  0.159)       0.040        0.040 
 234  19.50     0.13      0.080       (  0.159)       0.040        0.040 
 235  19.58     0.10      0.060       (  0.158)       0.030        0.030 
 236  19.67     0.10      0.060       (  0.157)       0.030        0.030 
 237  19.75     0.10      0.060       (  0.156)       0.030        0.030 
 238  19.83     0.07      0.040       (  0.156)       0.020        0.020 
 239  19.92     0.07      0.040       (  0.155)       0.020        0.020 
 240  20.00     0.07      0.040       (  0.154)       0.020        0.020 
 241  20.08     0.10      0.060       (  0.154)       0.030        0.030 
 242  20.17     0.10      0.060       (  0.153)       0.030        0.030 
 243  20.25     0.10      0.060       (  0.152)       0.030        0.030 
 244  20.33     0.10      0.060       (  0.152)       0.030        0.030 
 245  20.42     0.10      0.060       (  0.151)       0.030        0.030 
 246  20.50     0.10      0.060       (  0.150)       0.030        0.030 
 247  20.58     0.10      0.060       (  0.150)       0.030        0.030 
 248  20.67     0.10      0.060       (  0.149)       0.030        0.030 
 249  20.75     0.10      0.060       (  0.148)       0.030        0.030 
 250  20.83     0.07      0.040       (  0.148)       0.020        0.020 
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 251  20.92     0.07      0.040       (  0.147)       0.020        0.020 
 252  21.00     0.07      0.040       (  0.147)       0.020        0.020 
 253  21.08     0.10      0.060       (  0.146)       0.030        0.030 
 254  21.17     0.10      0.060       (  0.146)       0.030        0.030 
 255  21.25     0.10      0.060       (  0.145)       0.030        0.030 
 256  21.33     0.07      0.040       (  0.144)       0.020        0.020 
 257  21.42     0.07      0.040       (  0.144)       0.020        0.020 
 258  21.50     0.07      0.040       (  0.143)       0.020        0.020 
 259  21.58     0.10      0.060       (  0.143)       0.030        0.030 
 260  21.67     0.10      0.060       (  0.142)       0.030        0.030 
 261  21.75     0.10      0.060       (  0.142)       0.030        0.030 
 262  21.83     0.07      0.040       (  0.141)       0.020        0.020 
 263  21.92     0.07      0.040       (  0.141)       0.020        0.020 
 264  22.00     0.07      0.040       (  0.140)       0.020        0.020 
 265  22.08     0.10      0.060       (  0.140)       0.030        0.030 
 266  22.17     0.10      0.060       (  0.139)       0.030        0.030 
 267  22.25     0.10      0.060       (  0.139)       0.030        0.030 
 268  22.33     0.07      0.040       (  0.139)       0.020        0.020 
 269  22.42     0.07      0.040       (  0.138)       0.020        0.020 
 270  22.50     0.07      0.040       (  0.138)       0.020        0.020 
 271  22.58     0.07      0.040       (  0.137)       0.020        0.020 
 272  22.67     0.07      0.040       (  0.137)       0.020        0.020 
 273  22.75     0.07      0.040       (  0.137)       0.020        0.020 
 274  22.83     0.07      0.040       (  0.136)       0.020        0.020 
 275  22.92     0.07      0.040       (  0.136)       0.020        0.020 
 276  23.00     0.07      0.040       (  0.136)       0.020        0.020 
 277  23.08     0.07      0.040       (  0.135)       0.020        0.020 
 278  23.17     0.07      0.040       (  0.135)       0.020        0.020 
 279  23.25     0.07      0.040       (  0.135)       0.020        0.020 
 280  23.33     0.07      0.040       (  0.134)       0.020        0.020 
 281  23.42     0.07      0.040       (  0.134)       0.020        0.020 
 282  23.50     0.07      0.040       (  0.134)       0.020        0.020 
 283  23.58     0.07      0.040       (  0.134)       0.020        0.020 
 284  23.67     0.07      0.040       (  0.133)       0.020        0.020 
 285  23.75     0.07      0.040       (  0.133)       0.020        0.020 
 286  23.83     0.07      0.040       (  0.133)       0.020        0.020 
 287  23.92     0.07      0.040       (  0.133)       0.020        0.020 
 288  24.00     0.07      0.040       (  0.133)       0.020        0.020 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    31.8 
 Flood volume = Effective rainfall      2.65(In) 
  times area      17.9(Ac.)/[(In)/(Ft.)] =       3.9(Ac.Ft) 
 Total soil loss =      2.35(In) 
 Total soil loss =     3.500(Ac.Ft) 
 Total rainfall =      5.00(In) 
 Flood volume =      171699.1 Cubic Feet 
 Total soil loss =      152448.5 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      8.127(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0009      0.14  Q         |         |         |         |  
    0+10       0.0030      0.30  VQ        |         |         |         |  
    0+15       0.0053      0.34  VQ        |         |         |         |  
    0+20       0.0082      0.42  VQ        |         |         |         |  
    0+25       0.0117      0.51  V Q       |         |         |         |  
    0+30       0.0153      0.53  V Q       |         |         |         |  
    0+35       0.0190      0.54  V Q       |         |         |         |  
    0+40       0.0228      0.54  V Q       |         |         |         |  
    0+45       0.0265      0.54  V Q       |         |         |         |  
    0+50       0.0307      0.61  V Q       |         |         |         |  
    0+55       0.0354      0.69  V Q       |         |         |         |  
    1+ 0       0.0403      0.71  V Q       |         |         |         |  
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    1+ 5       0.0448      0.65  V Q       |         |         |         |  
    1+10       0.0487      0.57  V Q       |         |         |         |  
    1+15       0.0525      0.55  V Q       |         |         |         |  
    1+20       0.0562      0.54  V Q       |         |         |         |  
    1+25       0.0600      0.54  V Q       |         |         |         |  
    1+30       0.0637      0.54  V Q       |         |         |         |  
    1+35       0.0674      0.54  V Q       |         |         |         |  
    1+40       0.0711      0.54  V Q       |         |         |         |  
    1+45       0.0748      0.54  V Q       |         |         |         |  
    1+50       0.0790      0.61  V Q       |         |         |         |  
    1+55       0.0838      0.69  V Q       |         |         |         |  
    2+ 0       0.0887      0.71  V Q       |         |         |         |  
    2+ 5       0.0936      0.72  V Q       |         |         |         |  
    2+10       0.0986      0.72  |VQ       |         |         |         |  
    2+15       0.1035      0.72  |VQ       |         |         |         |  
    2+20       0.1085      0.72  |VQ       |         |         |         |  
    2+25       0.1134      0.72  |VQ       |         |         |         |  
    2+30       0.1184      0.72  |VQ       |         |         |         |  
    2+35       0.1238      0.79  |V Q      |         |         |         |  
    2+40       0.1298      0.87  |V Q      |         |         |         |  
    2+45       0.1359      0.89  |V Q      |         |         |         |  
    2+50       0.1421      0.90  |V Q      |         |         |         |  
    2+55       0.1483      0.90  |V Q      |         |         |         |  
    3+ 0       0.1545      0.90  |V Q      |         |         |         |  
    3+ 5       0.1607      0.90  |V Q      |         |         |         |  
    3+10       0.1669      0.90  |V Q      |         |         |         |  
    3+15       0.1731      0.90  |V Q      |         |         |         |  
    3+20       0.1793      0.90  |V Q      |         |         |         |  
    3+25       0.1855      0.90  |V Q      |         |         |         |  
    3+30       0.1917      0.90  |V Q      |         |         |         |  
    3+35       0.1979      0.90  | VQ      |         |         |         |  
    3+40       0.2041      0.90  | VQ      |         |         |         |  
    3+45       0.2103      0.90  | VQ      |         |         |         |  
    3+50       0.2170      0.97  | VQ      |         |         |         |  
    3+55       0.2242      1.05  | V Q     |         |         |         |  
    4+ 0       0.2316      1.07  | V Q     |         |         |         |  
    4+ 5       0.2390      1.08  | V Q     |         |         |         |  
    4+10       0.2464      1.08  | V Q     |         |         |         |  
    4+15       0.2539      1.08  | V Q     |         |         |         |  
    4+20       0.2618      1.15  | V Q     |         |         |         |  
    4+25       0.2703      1.23  | V Q     |         |         |         |  
    4+30       0.2789      1.25  | V Q     |         |         |         |  
    4+35       0.2875      1.26  | V  Q    |         |         |         |  
    4+40       0.2962      1.26  |  V Q    |         |         |         |  
    4+45       0.3049      1.26  |  V Q    |         |         |         |  
    4+50       0.3140      1.33  |  V Q    |         |         |         |  
    4+55       0.3237      1.41  |  V Q    |         |         |         |  
    5+ 0       0.3336      1.43  |  V Q    |         |         |         |  
    5+ 5       0.3425      1.30  |  V Q    |         |         |         |  
    5+10       0.3504      1.14  |  VQ     |         |         |         |  
    5+15       0.3580      1.10  |  VQ     |         |         |         |  
    5+20       0.3660      1.16  |  VQ     |         |         |         |  
    5+25       0.3744      1.23  |  VQ     |         |         |         |  
    5+30       0.3830      1.25  |  VQ     |         |         |         |  
    5+35       0.3922      1.32  |  V Q    |         |         |         |  
    5+40       0.4019      1.41  |   VQ    |         |         |         |  
    5+45       0.4117      1.43  |   VQ    |         |         |         |  
    5+50       0.4216      1.44  |   VQ    |         |         |         |  
    5+55       0.4315      1.44  |   VQ    |         |         |         |  
    6+ 0       0.4414      1.44  |   VQ    |         |         |         |  
    6+ 5       0.4518      1.51  |   V Q   |         |         |         |  
    6+10       0.4628      1.59  |   V Q   |         |         |         |  
    6+15       0.4739      1.61  |   V Q   |         |         |         |  
    6+20       0.4850      1.62  |   V Q   |         |         |         |  
    6+25       0.4962      1.62  |    VQ   |         |         |         |  
    6+30       0.5073      1.62  |    VQ   |         |         |         |  
    6+35       0.5189      1.69  |    VQ   |         |         |         |  
    6+40       0.5311      1.77  |    V Q  |         |         |         |  
    6+45       0.5435      1.79  |    V Q  |         |         |         |  
    6+50       0.5558      1.80  |    V Q  |         |         |         |  
    6+55       0.5682      1.80  |    V Q  |         |         |         |  
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    7+ 0       0.5806      1.80  |    V Q  |         |         |         |  
    7+ 5       0.5930      1.80  |     VQ  |         |         |         |  
    7+10       0.6054      1.80  |     VQ  |         |         |         |  
    7+15       0.6178      1.80  |     VQ  |         |         |         |  
    7+20       0.6307      1.87  |     VQ  |         |         |         |  
    7+25       0.6441      1.95  |     VQ  |         |         |         |  
    7+30       0.6577      1.97  |     VQ  |         |         |         |  
    7+35       0.6718      2.04  |     V Q |         |         |         |  
    7+40       0.6865      2.13  |     V Q |         |         |         |  
    7+45       0.7013      2.15  |      VQ |         |         |         |  
    7+50       0.7166      2.22  |      VQ |         |         |         |  
    7+55       0.7325      2.31  |      V Q|         |         |         |  
    8+ 0       0.7485      2.33  |      V Q|         |         |         |  
    8+ 5       0.7656      2.47  |      V Q|         |         |         |  
    8+10       0.7837      2.64  |      V  Q         |         |         |  
    8+15       0.8022      2.68  |       V Q         |         |         |  
    8+20       0.8207      2.69  |       V Q         |         |         |  
    8+25       0.8393      2.70  |       V Q         |         |         |  
    8+30       0.8579      2.70  |       V Q         |         |         |  
    8+35       0.8770      2.77  |       V |Q        |         |         |  
    8+40       0.8966      2.85  |        V|Q        |         |         |  
    8+45       0.9164      2.87  |        V|Q        |         |         |  
    8+50       0.9367      2.94  |        V|Q        |         |         |  
    8+55       0.9575      3.03  |        V| Q       |         |         |  
    9+ 0       0.9785      3.05  |        V| Q       |         |         |  
    9+ 5       1.0005      3.19  |         V Q       |         |         |  
    9+10       1.0237      3.36  |         V  Q      |         |         |  
    9+15       1.0471      3.40  |         V  Q      |         |         |  
    9+20       1.0711      3.48  |         V  Q      |         |         |  
    9+25       1.0956      3.57  |         |V  Q     |         |         |  
    9+30       1.1204      3.59  |         |V  Q     |         |         |  
    9+35       1.1456      3.67  |         |V  Q     |         |         |  
    9+40       1.1714      3.75  |         |V   Q    |         |         |  
    9+45       1.1974      3.77  |         | V  Q    |         |         |  
    9+50       1.2239      3.85  |         | V  Q    |         |         |  
    9+55       1.2510      3.93  |         | V  Q    |         |         |  
   10+ 0       1.2782      3.95  |         | V  Q    |         |         |  
   10+ 5       1.3022      3.48  |         |  Q      |         |         |  
   10+10       1.3222      2.91  |         |Q V      |         |         |  
   10+15       1.3414      2.79  |         |Q V      |         |         |  
   10+20       1.3602      2.73  |         Q  V      |         |         |  
   10+25       1.3788      2.70  |         Q  V      |         |         |  
   10+30       1.3974      2.70  |         Q   V     |         |         |  
   10+35       1.4184      3.04  |         | Q V     |         |         |  
   10+40       1.4421      3.45  |         |  QV     |         |         |  
   10+45       1.4665      3.54  |         |   Q     |         |         |  
   10+50       1.4912      3.58  |         |   QV    |         |         |  
   10+55       1.5160      3.60  |         |   QV    |         |         |  
   11+ 0       1.5408      3.60  |         |   QV    |         |         |  
   11+ 5       1.5651      3.53  |         |   QV    |         |         |  
   11+10       1.5889      3.45  |         |  Q  V   |         |         |  
   11+15       1.6125      3.43  |         |  Q  V   |         |         |  
   11+20       1.6361      3.43  |         |  Q  V   |         |         |  
   11+25       1.6597      3.42  |         |  Q  V   |         |         |  
   11+30       1.6833      3.42  |         |  Q   V  |         |         |  
   11+35       1.7059      3.29  |         |  Q   V  |         |         |  
   11+40       1.7274      3.12  |         | Q    V  |         |         |  
   11+45       1.7486      3.09  |         | Q    V  |         |         |  
   11+50       1.7703      3.14  |         | Q    V  |         |         |  
   11+55       1.7924      3.21  |         | Q     V |         |         |  
   12+ 0       1.8146      3.23  |         | Q     V |         |         |  
   12+ 5       1.8403      3.72  |         |   Q   V |         |         |  
   12+10       1.8701      4.33  |         |      QV |         |         |  
   12+15       1.9009      4.48  |         |      Q V|         |         |  
   12+20       1.9332      4.69  |         |       QV|         |         |  
   12+25       1.9669      4.90  |         |        Q|         |         |  
   12+30       2.0011      4.96  |         |        QV         |         |  
   12+35       2.0374      5.27  |         |         VQ        |         |  
   12+40       2.0762      5.63  |         |         |VQ       |         |  
   12+45       2.1156      5.73  |         |         |VQ       |         |  
   12+50       2.1564      5.91  |         |         |V Q      |         |  
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   12+55       2.1985      6.12  |         |         | V Q     |         |  
   13+ 0       2.2410      6.17  |         |         | V Q     |         |  
   13+ 5       2.2885      6.89  |         |         |  V   Q  |         |  
   13+10       2.3418      7.74  |         |         |  V      Q         |  
   13+15       2.3965      7.94  |         |         |   V     |Q        |  
   13+20       2.4519      8.04  |         |         |   V     | Q       |  
   13+25       2.5077      8.11  |         |         |    V    | Q       |  
   13+30       2.5637      8.13  |         |         |     V   | Q       |  
   13+35       2.6095      6.66  |         |         |     Q   |         |  
   13+40       2.6431      4.87  |         |        Q|     V   |         |  
   13+45       2.6740      4.49  |         |      Q  |      V  |         |  
   13+50       2.7039      4.34  |         |      Q  |      V  |         |  
   13+55       2.7333      4.27  |         |      Q  |      V  |         |  
   14+ 0       2.7629      4.29  |         |      Q  |       V |         |  
   14+ 5       2.7963      4.85  |         |        Q|       V |         |  
   14+10       2.8344      5.53  |         |         | Q     V |         |  
   14+15       2.8736      5.69  |         |         | Q      V|         |  
   14+20       2.9124      5.64  |         |         | Q      V|         |  
   14+25       2.9505      5.53  |         |         | Q      V|         |  
   14+30       2.9885      5.52  |         |         | Q       V         |  
   14+35       3.0265      5.52  |         |         | Q       V         |  
   14+40       3.0646      5.53  |         |         | Q       |V        |  
   14+45       3.1029      5.55  |         |         | Q       |V        |  
   14+50       3.1403      5.43  |         |         |Q        |V        |  
   14+55       3.1767      5.29  |         |         |Q        | V       |  
   15+ 0       3.2130      5.27  |         |         |Q        | V       |  
   15+ 5       3.2484      5.14  |         |         Q         | V       |  
   15+10       3.2828      4.99  |         |        Q|         |  V      |  
   15+15       3.3170      4.97  |         |        Q|         |  V      |  
   15+20       3.3503      4.84  |         |        Q|         |  V      |  
   15+25       3.3826      4.68  |         |       Q |         |   V     |  
   15+30       3.4147      4.67  |         |       Q |         |   V     |  
   15+35       3.4436      4.20  |         |     Q   |         |   V     |  
   15+40       3.4686      3.63  |         |   Q     |         |    V    |  
   15+45       3.4928      3.50  |         |   Q     |         |    V    |  
   15+50       3.5165      3.45  |         |  Q      |         |    V    |  
   15+55       3.5401      3.42  |         |  Q      |         |    V    |  
   16+ 0       3.5637      3.42  |         |  Q      |         |     V   |  
   16+ 5       3.5802      2.41  |        Q|         |         |     V   |  
   16+10       3.5883      1.18  |   Q     |         |         |     V   |  
   16+15       3.5945      0.90  |  Q      |         |         |     V   |  
   16+20       3.5999      0.79  |  Q      |         |         |     V   |  
   16+25       3.6049      0.72  | Q       |         |         |     V   |  
   16+30       3.6099      0.72  | Q       |         |         |     V   |  
   16+35       3.6144      0.65  | Q       |         |         |     V   |  
   16+40       3.6183      0.57  | Q       |         |         |     V   |  
   16+45       3.6221      0.55  | Q       |         |         |     V   |  
   16+50       3.6258      0.54  | Q       |         |         |     V   |  
   16+55       3.6296      0.54  | Q       |         |         |     V   |  
   17+ 0       3.6333      0.54  | Q       |         |         |     V   |  
   17+ 5       3.6379      0.68  | Q       |         |         |     V   |  
   17+10       3.6437      0.84  |  Q      |         |         |     V   |  
   17+15       3.6498      0.88  |  Q      |         |         |      V  |  
   17+20       3.6559      0.89  |  Q      |         |         |      V  |  
   17+25       3.6621      0.90  |  Q      |         |         |      V  |  
   17+30       3.6683      0.90  |  Q      |         |         |      V  |  
   17+35       3.6745      0.90  |  Q      |         |         |      V  |  
   17+40       3.6807      0.90  |  Q      |         |         |      V  |  
   17+45       3.6869      0.90  |  Q      |         |         |      V  |  
   17+50       3.6926      0.83  |  Q      |         |         |      V  |  
   17+55       3.6978      0.75  |  Q      |         |         |      V  |  
   18+ 0       3.7029      0.73  | Q       |         |         |      V  |  
   18+ 5       3.7078      0.72  | Q       |         |         |      V  |  
   18+10       3.7128      0.72  | Q       |         |         |      V  |  
   18+15       3.7178      0.72  | Q       |         |         |      V  |  
   18+20       3.7227      0.72  | Q       |         |         |      V  |  
   18+25       3.7277      0.72  | Q       |         |         |      V  |  
   18+30       3.7326      0.72  | Q       |         |         |      V  |  
   18+35       3.7371      0.65  | Q       |         |         |      V  |  
   18+40       3.7411      0.57  | Q       |         |         |      V  |  
   18+45       3.7449      0.55  | Q       |         |         |       V |  
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   18+50       3.7482      0.48  |Q        |         |         |       V |  
   18+55       3.7508      0.39  |Q        |         |         |       V |  
   19+ 0       3.7534      0.37  |Q        |         |         |       V |  
   19+ 5       3.7564      0.43  |Q        |         |         |       V |  
   19+10       3.7599      0.51  | Q       |         |         |       V |  
   19+15       3.7635      0.53  | Q       |         |         |       V |  
   19+20       3.7677      0.60  | Q       |         |         |       V |  
   19+25       3.7724      0.69  | Q       |         |         |       V |  
   19+30       3.7773      0.71  | Q       |         |         |       V |  
   19+35       3.7818      0.65  | Q       |         |         |       V |  
   19+40       3.7857      0.57  | Q       |         |         |       V |  
   19+45       3.7895      0.55  | Q       |         |         |       V |  
   19+50       3.7928      0.48  |Q        |         |         |       V |  
   19+55       3.7955      0.39  |Q        |         |         |       V |  
   20+ 0       3.7981      0.37  |Q        |         |         |       V |  
   20+ 5       3.8010      0.43  |Q        |         |         |       V |  
   20+10       3.8046      0.51  | Q       |         |         |       V |  
   20+15       3.8082      0.53  | Q       |         |         |       V |  
   20+20       3.8119      0.54  | Q       |         |         |       V |  
   20+25       3.8156      0.54  | Q       |         |         |       V |  
   20+30       3.8193      0.54  | Q       |         |         |       V |  
   20+35       3.8230      0.54  | Q       |         |         |       V |  
   20+40       3.8268      0.54  | Q       |         |         |       V |  
   20+45       3.8305      0.54  | Q       |         |         |       V |  
   20+50       3.8337      0.47  |Q        |         |         |       V |  
   20+55       3.8364      0.39  |Q        |         |         |       V |  
   21+ 0       3.8390      0.37  |Q        |         |         |       V |  
   21+ 5       3.8420      0.43  |Q        |         |         |       V |  
   21+10       3.8455      0.51  | Q       |         |         |        V|  
   21+15       3.8491      0.53  | Q       |         |         |        V|  
   21+20       3.8523      0.47  |Q        |         |         |        V|  
   21+25       3.8550      0.39  |Q        |         |         |        V|  
   21+30       3.8576      0.37  |Q        |         |         |        V|  
   21+35       3.8606      0.43  |Q        |         |         |        V|  
   21+40       3.8641      0.51  | Q       |         |         |        V|  
   21+45       3.8677      0.53  | Q       |         |         |        V|  
   21+50       3.8709      0.47  |Q        |         |         |        V|  
   21+55       3.8736      0.39  |Q        |         |         |        V|  
   22+ 0       3.8762      0.37  |Q        |         |         |        V|  
   22+ 5       3.8792      0.43  |Q        |         |         |        V|  
   22+10       3.8827      0.51  | Q       |         |         |        V|  
   22+15       3.8863      0.53  | Q       |         |         |        V|  
   22+20       3.8895      0.47  |Q        |         |         |        V|  
   22+25       3.8922      0.39  |Q        |         |         |        V|  
   22+30       3.8948      0.37  |Q        |         |         |        V|  
   22+35       3.8973      0.36  |Q        |         |         |        V|  
   22+40       3.8998      0.36  |Q        |         |         |        V|  
   22+45       3.9023      0.36  |Q        |         |         |        V|  
   22+50       3.9048      0.36  |Q        |         |         |        V|  
   22+55       3.9072      0.36  |Q        |         |         |        V|  
   23+ 0       3.9097      0.36  |Q        |         |         |        V|  
   23+ 5       3.9122      0.36  |Q        |         |         |        V|  
   23+10       3.9147      0.36  |Q        |         |         |        V|  
   23+15       3.9172      0.36  |Q        |         |         |        V|  
   23+20       3.9196      0.36  |Q        |         |         |        V|  
   23+25       3.9221      0.36  |Q        |         |         |        V|  
   23+30       3.9246      0.36  |Q        |         |         |        V|  
   23+35       3.9271      0.36  |Q        |         |         |        V|  
   23+40       3.9296      0.36  |Q        |         |         |        V|  
   23+45       3.9320      0.36  |Q        |         |         |        V|  
   23+50       3.9345      0.36  |Q        |         |         |        V|  
   23+55       3.9370      0.36  |Q        |         |         |        V|  
   24+ 0       3.9395      0.36  |Q        |         |         |        V|  
   24+ 5       3.9410      0.22  Q         |         |         |        V|  
   24+10       3.9414      0.06  Q         |         |         |        V|  
   24+15       3.9416      0.02  Q         |         |         |        V|  
   24+20       3.9417      0.01  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARA2ONSITE1100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 ONSITE AREA "A2" 
 FILENAME: ARA2ONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      23.24(Ac.)  =      0.036 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      23.24(Ac.)  =      0.036 Sq. Mi. 
 Length along longest watercourse =    1332.85(Ft.) 
 Length along longest watercourse measured to centroid =    1040.51(Ft.) 
 Length along longest watercourse =      0.252 Mi. 
 Length along longest watercourse measured to centroid =      0.197 Mi. 
 Difference in elevation =      45.90(Ft.) 
 Slope along watercourse =    181.8299 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.043 Hr. 
 Lag time =     2.57 Min. 
 25% of lag time =     0.64 Min. 
 40% of lag time =     1.03 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        23.24         0.50         11.62 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        23.24         1.20         27.89 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.200(In) 
 
 Point rain (area averaged) =    1.200(In) 
 Areal adjustment factor =   99.98 % 
 Adjusted average point rain =    1.200(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     23.240           54.40         0.500 
  Total Area Entered =     23.24(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 54.4  54.4      0.527     0.500        0.290       1.000      0.290 
                                                          Sum (F) =   0.290 
 Area averaged mean soil loss (F) (In/Hr) =  0.290 
 Minimum soil loss rate ((In/Hr)) =  0.145 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.500 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5000 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        194.574         42.448              9.942 
     2   0.167        389.147         43.748             10.246 
     3   0.250        583.721          9.019              2.112 
     4   0.333        778.295          3.548              0.831 
     5   0.417        972.868          1.238              0.290 
                               Sum = 100.000   Sum=      23.422 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     4.20      0.605          0.290    (  0.302)        0.315 
   2   0.17     4.30      0.619          0.290    (  0.310)        0.329 
   3   0.25     5.00      0.720          0.290    (  0.360)        0.430 
   4   0.33     5.00      0.720          0.290    (  0.360)        0.430 
   5   0.42     5.80      0.835          0.290    (  0.418)        0.545 
   6   0.50     6.50      0.936          0.290    (  0.468)        0.646 
   7   0.58     7.40      1.065          0.290    (  0.533)        0.775 
   8   0.67     8.60      1.238          0.290    (  0.619)        0.948 
   9   0.75    12.30      1.771          0.290    (  0.885)        1.481 
  10   0.83    29.10      4.190          0.290    (  2.095)        3.900 
  11   0.92     6.80      0.979          0.290    (  0.489)        0.689 
  12   1.00     5.00      0.720          0.290    (  0.360)        0.430 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    10.9 
 Flood volume = Effective rainfall      0.91(In) 
  times area      23.2(Ac.)/[(In)/(Ft.)] =       1.8(Ac.Ft) 
 Total soil loss =      0.29(In) 
 Total soil loss =     0.561(Ac.Ft) 
 Total rainfall =      1.20(In) 
 Flood volume =       76754.5 Cubic Feet 
 Total soil loss =       24457.7 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     56.807(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       15.0      30.0      45.0      60.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0216      3.13  V Q       |         |         |         |  
    0+10       0.0663      6.50  |V  Q     |         |         |         |  
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    0+15       0.1236      8.32  | V  Q    |         |         |         |  
    0+20       0.1900      9.64  |   V Q   |         |         |         |  
    0+25       0.2665     11.10  |     VQ  |         |         |         |  
    0+30       0.3586     13.37  |       Q |         |         |         |  
    0+35       0.4686     15.97  |         Q         |         |         |  
    0+40       0.6017     19.32  |         | QV      |         |         |  
    0+45       0.7861     26.79  |         |      Q  |         |         |  
    0+50       1.1774     56.81  |         |         |     V   |      Q  |  
    0+55       1.5284     50.98  |         |         |         |  QV     |  
    1+ 0       1.6737     21.09  |         |   Q     |         |      V  |  
    1+ 5       1.7393      9.54  |     Q   |         |         |        V|  
    1+10       1.7573      2.61  |Q        |         |         |        V|  
    1+15       1.7612      0.56  Q         |         |         |        V|  
    1+20       1.7620      0.12  Q         |         |         |         V  
----------------------------------------------------------------------- 
 
 
 

1.aj

P
acket P

g
. 2190

Attachment: Preliminary Hydrology Study  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



 

 

100-YEAR, 3-HOUR 
  

1.aj

Packet Pg. 2191

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



 

1 
 

 
  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARA2ONSITE3100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 ONSITE AREA "A2" 
 FILENAME: ARA2ONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      23.24(Ac.)  =      0.036 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      23.24(Ac.)  =      0.036 Sq. Mi. 
 Length along longest watercourse =    1332.85(Ft.) 
 Length along longest watercourse measured to centroid =    1040.51(Ft.) 
 Length along longest watercourse =      0.252 Mi. 
 Length along longest watercourse measured to centroid =      0.197 Mi. 
 Difference in elevation =      45.90(Ft.) 
 Slope along watercourse =    181.8299 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.043 Hr. 
 Lag time =     2.57 Min. 
 25% of lag time =     0.64 Min. 
 40% of lag time =     1.03 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 3 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        23.24         0.90         20.92 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        23.24         1.90         44.16 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.900(In) 
 Area Averaged 100-Year Rainfall =    1.900(In) 
 
 Point rain (area averaged) =    1.900(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    1.900(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     23.240           54.40         0.500 
  Total Area Entered =     23.24(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 54.4  54.4      0.527     0.500        0.290       1.000      0.290 
                                                          Sum (F) =   0.290 
 Area averaged mean soil loss (F) (In/Hr) =  0.290 
 Minimum soil loss rate ((In/Hr)) =  0.145 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.500 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        194.574         42.448              9.942 
     2   0.167        389.147         43.748             10.246 
     3   0.250        583.721          9.019              2.112 
     4   0.333        778.295          3.548              0.831 
     5   0.417        972.868          1.238              0.290 
                               Sum = 100.000   Sum=      23.422 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     1.30      0.296       (  0.290)       0.148        0.148 
   2   0.17     1.30      0.296       (  0.290)       0.148        0.148 
   3   0.25     1.10      0.251       (  0.290)       0.125        0.125 
   4   0.33     1.50      0.342       (  0.290)       0.171        0.171 
   5   0.42     1.50      0.342       (  0.290)       0.171        0.171 
   6   0.50     1.80      0.410       (  0.290)       0.205        0.205 
   7   0.58     1.50      0.342       (  0.290)       0.171        0.171 
   8   0.67     1.80      0.410       (  0.290)       0.205        0.205 
   9   0.75     1.80      0.410       (  0.290)       0.205        0.205 
  10   0.83     1.50      0.342       (  0.290)       0.171        0.171 
  11   0.92     1.60      0.365       (  0.290)       0.182        0.182 
  12   1.00     1.80      0.410       (  0.290)       0.205        0.205 
  13   1.08     2.20      0.502       (  0.290)       0.251        0.251 
  14   1.17     2.20      0.502       (  0.290)       0.251        0.251 
  15   1.25     2.20      0.502       (  0.290)       0.251        0.251 
  16   1.33     2.00      0.456       (  0.290)       0.228        0.228 
  17   1.42     2.60      0.593          0.290    (  0.296)        0.303 
  18   1.50     2.70      0.616          0.290    (  0.308)        0.326 
  19   1.58     2.40      0.547       (  0.290)       0.274        0.274 
  20   1.67     2.70      0.616          0.290    (  0.308)        0.326 
  21   1.75     3.30      0.752          0.290    (  0.376)        0.462 
  22   1.83     3.10      0.707          0.290    (  0.353)        0.417 
  23   1.92     2.90      0.661          0.290    (  0.331)        0.371 
  24   2.00     3.00      0.684          0.290    (  0.342)        0.394 
  25   2.08     3.10      0.707          0.290    (  0.353)        0.417 
  26   2.17     4.20      0.958          0.290    (  0.479)        0.668 
  27   2.25     5.00      1.140          0.290    (  0.570)        0.850 
  28   2.33     3.50      0.798          0.290    (  0.399)        0.508 
  29   2.42     6.80      1.550          0.290    (  0.775)        1.260 
  30   2.50     7.30      1.664          0.290    (  0.832)        1.374 
  31   2.58     8.20      1.869          0.290    (  0.935)        1.579 
  32   2.67     5.90      1.345          0.290    (  0.673)        1.055 
  33   2.75     2.00      0.456       (  0.290)       0.228        0.228 
  34   2.83     1.80      0.410       (  0.290)       0.205        0.205 
  35   2.92     1.80      0.410       (  0.290)       0.205        0.205 
  36   3.00     0.60      0.137       (  0.290)       0.068        0.068 
   (Loss Rate Not Used) 
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     Sum =     100.0                                   Sum =    14.4 
 Flood volume = Effective rainfall      1.20(In) 
  times area      23.2(Ac.)/[(In)/(Ft.)] =       2.3(Ac.Ft) 
 Total soil loss =      0.70(In) 
 Total soil loss =     1.359(Ac.Ft) 
 Total rainfall =      1.90(In) 
 Flood volume =      101089.7 Cubic Feet 
 Total soil loss =       59180.3 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     33.133(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     3 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       10.0      20.0      30.0      40.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0102      1.47  VQ        |         |         |         |  
    0+10       0.0308      2.99  V Q       |         |         |         |  
    0+15       0.0520      3.08  V  Q      |         |         |         |  
    0+20       0.0755      3.42  |V Q      |         |         |         |  
    0+25       0.1023      3.88  |V Q      |         |         |         |  
    0+30       0.1319      4.30  | V Q     |         |         |         |  
    0+35       0.1618      4.34  | V Q     |         |         |         |  
    0+40       0.1923      4.42  |  VQ     |         |         |         |  
    0+45       0.2248      4.73  |  VQ     |         |         |         |  
    0+50       0.2554      4.44  |   Q     |         |         |         |  
    0+55       0.2845      4.22  |   Q     |         |         |         |  
    1+ 0       0.3155      4.50  |   QV    |         |         |         |  
    1+ 5       0.3512      5.19  |    QV   |         |         |         |  
    1+10       0.3905      5.70  |    QV   |         |         |         |  
    1+15       0.4305      5.82  |    Q V  |         |         |         |  
    1+20       0.4693      5.64  |    Q  V |         |         |         |  
    1+25       0.5118      6.16  |     Q V |         |         |         |  
    1+30       0.5607      7.11  |      Q V|         |         |         |  
    1+35       0.6087      6.96  |     Q   V         |         |         |  
    1+40       0.6572      7.05  |      Q  |V        |         |         |  
    1+45       0.7183      8.87  |       Q | V       |         |         |  
    1+50       0.7865      9.90  |        Q|  V      |         |         |  
    1+55       0.8505      9.29  |        Q|   V     |         |         |  
    2+ 0       0.9131      9.08  |        Q|    V    |         |         |  
    2+ 5       0.9781      9.45  |        Q|     V   |         |         |  
    2+10       1.0620     12.18  |         | Q     V |         |         |  
    2+15       1.1764     16.61  |         |     Q   V         |         |  
    2+20       1.2841     15.64  |         |    Q    | V       |         |  
    2+25       1.4234     20.22  |         |         Q   V     |         |  
    2+30       1.6201     28.56  |         |         |      VQ |         |  
    2+35       1.8483     33.13  |         |         |         |V Q      |  
    2+40       2.0603     30.79  |         |         |         Q    V    |  
    2+45       2.1838     17.93  |         |      Q  |         |      V  |  
    2+50       2.2411      8.32  |       Q |         |         |       V |  
    2+55       2.2822      5.96  |    Q    |         |         |        V|  
    3+ 0       2.3077      3.71  |  Q      |         |         |        V|  
    3+ 5       2.3172      1.37  |Q        |         |         |        V|  
    3+10       2.3198      0.37  Q         |         |         |        V|  
    3+15       2.3206      0.12  Q         |         |         |        V|  
    3+20       2.3207      0.02  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARA2ONSITE6100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 ONSITE AREA "A2" 
 FILENAME: ARA2ONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      23.24(Ac.)  =      0.036 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      23.24(Ac.)  =      0.036 Sq. Mi. 
 Length along longest watercourse =    1332.85(Ft.) 
 Length along longest watercourse measured to centroid =    1040.51(Ft.) 
 Length along longest watercourse =      0.252 Mi. 
 Length along longest watercourse measured to centroid =      0.197 Mi. 
 Difference in elevation =      45.90(Ft.) 
 Slope along watercourse =    181.8299 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.043 Hr. 
 Lag time =     2.57 Min. 
 25% of lag time =     0.64 Min. 
 40% of lag time =     1.03 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 6 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        23.24         1.20         27.89 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        23.24         2.50         58.10 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    1.200(In) 
 Area Averaged 100-Year Rainfall =    2.500(In) 
 
 Point rain (area averaged) =    2.500(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    2.500(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     23.240           54.40         0.500 
  Total Area Entered =     23.24(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 54.4  54.4      0.527     0.500        0.290       1.000      0.290 
                                                          Sum (F) =   0.290 
 Area averaged mean soil loss (F) (In/Hr) =  0.290 
 Minimum soil loss rate ((In/Hr)) =  0.145 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.500 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        194.574         42.448              9.942 
     2   0.167        389.147         43.748             10.246 
     3   0.250        583.721          9.019              2.112 
     4   0.333        778.295          3.548              0.831 
     5   0.417        972.868          1.238              0.290 
                               Sum = 100.000   Sum=      23.422 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.50      0.150       (  0.290)       0.075        0.075 
   2   0.17     0.60      0.180       (  0.290)       0.090        0.090 
   3   0.25     0.60      0.180       (  0.290)       0.090        0.090 
   4   0.33     0.60      0.180       (  0.290)       0.090        0.090 
   5   0.42     0.60      0.180       (  0.290)       0.090        0.090 
   6   0.50     0.70      0.210       (  0.290)       0.105        0.105 
   7   0.58     0.70      0.210       (  0.290)       0.105        0.105 
   8   0.67     0.70      0.210       (  0.290)       0.105        0.105 
   9   0.75     0.70      0.210       (  0.290)       0.105        0.105 
  10   0.83     0.70      0.210       (  0.290)       0.105        0.105 
  11   0.92     0.70      0.210       (  0.290)       0.105        0.105 
  12   1.00     0.80      0.240       (  0.290)       0.120        0.120 
  13   1.08     0.80      0.240       (  0.290)       0.120        0.120 
  14   1.17     0.80      0.240       (  0.290)       0.120        0.120 
  15   1.25     0.80      0.240       (  0.290)       0.120        0.120 
  16   1.33     0.80      0.240       (  0.290)       0.120        0.120 
  17   1.42     0.80      0.240       (  0.290)       0.120        0.120 
  18   1.50     0.80      0.240       (  0.290)       0.120        0.120 
  19   1.58     0.80      0.240       (  0.290)       0.120        0.120 
  20   1.67     0.80      0.240       (  0.290)       0.120        0.120 
  21   1.75     0.80      0.240       (  0.290)       0.120        0.120 
  22   1.83     0.80      0.240       (  0.290)       0.120        0.120 
  23   1.92     0.80      0.240       (  0.290)       0.120        0.120 
  24   2.00     0.90      0.270       (  0.290)       0.135        0.135 
  25   2.08     0.80      0.240       (  0.290)       0.120        0.120 
  26   2.17     0.90      0.270       (  0.290)       0.135        0.135 
  27   2.25     0.90      0.270       (  0.290)       0.135        0.135 
  28   2.33     0.90      0.270       (  0.290)       0.135        0.135 
  29   2.42     0.90      0.270       (  0.290)       0.135        0.135 
  30   2.50     0.90      0.270       (  0.290)       0.135        0.135 
  31   2.58     0.90      0.270       (  0.290)       0.135        0.135 
  32   2.67     0.90      0.270       (  0.290)       0.135        0.135 
  33   2.75     1.00      0.300       (  0.290)       0.150        0.150 
  34   2.83     1.00      0.300       (  0.290)       0.150        0.150 
  35   2.92     1.00      0.300       (  0.290)       0.150        0.150 
  36   3.00     1.00      0.300       (  0.290)       0.150        0.150 
  37   3.08     1.00      0.300       (  0.290)       0.150        0.150 
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  38   3.17     1.10      0.330       (  0.290)       0.165        0.165 
  39   3.25     1.10      0.330       (  0.290)       0.165        0.165 
  40   3.33     1.10      0.330       (  0.290)       0.165        0.165 
  41   3.42     1.20      0.360       (  0.290)       0.180        0.180 
  42   3.50     1.30      0.390       (  0.290)       0.195        0.195 
  43   3.58     1.40      0.420       (  0.290)       0.210        0.210 
  44   3.67     1.40      0.420       (  0.290)       0.210        0.210 
  45   3.75     1.50      0.450       (  0.290)       0.225        0.225 
  46   3.83     1.50      0.450       (  0.290)       0.225        0.225 
  47   3.92     1.60      0.480       (  0.290)       0.240        0.240 
  48   4.00     1.60      0.480       (  0.290)       0.240        0.240 
  49   4.08     1.70      0.510       (  0.290)       0.255        0.255 
  50   4.17     1.80      0.540       (  0.290)       0.270        0.270 
  51   4.25     1.90      0.570       (  0.290)       0.285        0.285 
  52   4.33     2.00      0.600          0.290    (  0.300)        0.310 
  53   4.42     2.10      0.630          0.290    (  0.315)        0.340 
  54   4.50     2.10      0.630          0.290    (  0.315)        0.340 
  55   4.58     2.20      0.660          0.290    (  0.330)        0.370 
  56   4.67     2.30      0.690          0.290    (  0.345)        0.400 
  57   4.75     2.40      0.720          0.290    (  0.360)        0.430 
  58   4.83     2.40      0.720          0.290    (  0.360)        0.430 
  59   4.92     2.50      0.750          0.290    (  0.375)        0.460 
  60   5.00     2.60      0.780          0.290    (  0.390)        0.490 
  61   5.08     3.10      0.930          0.290    (  0.465)        0.640 
  62   5.17     3.60      1.080          0.290    (  0.540)        0.790 
  63   5.25     3.90      1.170          0.290    (  0.585)        0.880 
  64   5.33     4.20      1.260          0.290    (  0.630)        0.970 
  65   5.42     4.70      1.410          0.290    (  0.705)        1.120 
  66   5.50     5.60      1.680          0.290    (  0.840)        1.390 
  67   5.58     1.90      0.570       (  0.290)       0.285        0.285 
  68   5.67     0.90      0.270       (  0.290)       0.135        0.135 
  69   5.75     0.60      0.180       (  0.290)       0.090        0.090 
  70   5.83     0.50      0.150       (  0.290)       0.075        0.075 
  71   5.92     0.30      0.090       (  0.290)       0.045        0.045 
  72   6.00     0.20      0.060       (  0.290)       0.030        0.030 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    17.5 
 Flood volume = Effective rainfall      1.46(In) 
  times area      23.2(Ac.)/[(In)/(Ft.)] =       2.8(Ac.Ft) 
 Total soil loss =      1.04(In) 
 Total soil loss =     2.016(Ac.Ft) 
 Total rainfall =      2.50(In) 
 Flood volume =      123058.5 Cubic Feet 
 Total soil loss =       87827.7 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     28.318(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     6 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0051      0.75  Q         |         |         |         |  
    0+10       0.0166      1.66  V Q       |         |         |         |  
    0+15       0.0302      1.98  V Q       |         |         |         |  
    0+20       0.0445      2.07  V Q       |         |         |         |  
    0+25       0.0590      2.10  V Q       |         |         |         |  
    0+30       0.0745      2.26  |V Q      |         |         |         |  
    0+35       0.0911      2.41  |V Q      |         |         |         |  
    0+40       0.1080      2.44  |V Q      |         |         |         |  
    0+45       0.1249      2.46  |V Q      |         |         |         |  
    0+50       0.1418      2.46  | VQ      |         |         |         |  
    0+55       0.1588      2.46  | VQ      |         |         |         |  
    1+ 0       0.1767      2.61  | VQ      |         |         |         |  
    1+ 5       0.1958      2.76  | VQ      |         |         |         |  
    1+10       0.2150      2.79  |  Q      |         |         |         |  
    1+15       0.2343      2.81  |  Q      |         |         |         |  
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    1+20       0.2537      2.81  |  Q      |         |         |         |  
    1+25       0.2731      2.81  |  Q      |         |         |         |  
    1+30       0.2924      2.81  |  QV     |         |         |         |  
    1+35       0.3118      2.81  |  QV     |         |         |         |  
    1+40       0.3312      2.81  |  QV     |         |         |         |  
    1+45       0.3505      2.81  |  QV     |         |         |         |  
    1+50       0.3699      2.81  |  Q V    |         |         |         |  
    1+55       0.3893      2.81  |  Q V    |         |         |         |  
    2+ 0       0.4097      2.96  |  Q V    |         |         |         |  
    2+ 5       0.4301      2.97  |  Q  V   |         |         |         |  
    2+10       0.4507      2.99  |  Q  V   |         |         |         |  
    2+15       0.4722      3.13  |   Q V   |         |         |         |  
    2+20       0.4939      3.15  |   Q V   |         |         |         |  
    2+25       0.5157      3.16  |   Q  V  |         |         |         |  
    2+30       0.5375      3.16  |   Q  V  |         |         |         |  
    2+35       0.5593      3.16  |   Q  V  |         |         |         |  
    2+40       0.5810      3.16  |   Q   V |         |         |         |  
    2+45       0.6039      3.31  |   Q   V |         |         |         |  
    2+50       0.6277      3.47  |   Q   V |         |         |         |  
    2+55       0.6518      3.50  |   Q    V|         |         |         |  
    3+ 0       0.6760      3.51  |   Q    V|         |         |         |  
    3+ 5       0.7002      3.51  |   Q    V|         |         |         |  
    3+10       0.7254      3.66  |   Q     V         |         |         |  
    3+15       0.7517      3.82  |    Q    V         |         |         |  
    3+20       0.7782      3.85  |    Q    |V        |         |         |  
    3+25       0.8059      4.01  |    Q    |V        |         |         |  
    3+30       0.8356      4.32  |    Q    |V        |         |         |  
    3+35       0.8676      4.65  |     Q   | V       |         |         |  
    3+40       0.9011      4.85  |     Q   | V       |         |         |  
    3+45       0.9358      5.05  |     Q   |  V      |         |         |  
    3+50       0.9718      5.22  |     Q   |  V      |         |         |  
    3+55       1.0090      5.40  |      Q  |   V     |         |         |  
    4+ 0       1.0474      5.57  |      Q  |   V     |         |         |  
    4+ 5       1.0870      5.76  |      Q  |    V    |         |         |  
    4+10       1.1288      6.07  |       Q |    V    |         |         |  
    4+15       1.1730      6.41  |       Q |     V   |         |         |  
    4+20       1.2202      6.86  |        Q|      V  |         |         |  
    4+25       1.2716      7.46  |        Q|       V |         |         |  
    4+30       1.3256      7.84  |         Q       V |         |         |  
    4+35       1.3822      8.23  |         Q        V|         |         |  
    4+40       1.4433      8.86  |         |Q        V         |         |  
    4+45       1.5090      9.54  |         | Q       |V        |         |  
    4+50       1.5774      9.94  |         |  Q      | V       |         |  
    4+55       1.6486     10.33  |         |  Q      |  V      |         |  
    5+ 0       1.7242     10.97  |         |   Q     |   V     |         |  
    5+ 5       1.8126     12.84  |         |      Q  |    V    |         |  
    5+10       1.9225     15.96  |         |         |Q     V  |         |  
    5+15       2.0516     18.75  |         |         |   Q    V|         |  
    5+20       2.1964     21.01  |         |         |       Q |V        |  
    5+25       2.3602     23.79  |         |         |         |Q V      |  
    5+30       2.5552     28.32  |         |         |         |     VQ  |  
    5+35       2.6965     20.51  |         |         |      Q  |       V |  
    5+40       2.7544      8.41  |         |Q        |         |        V|  
    5+45       2.7845      4.36  |    Q    |         |         |        V|  
    5+50       2.8023      2.59  |  Q      |         |         |        V|  
    5+55       2.8134      1.60  | Q       |         |         |        V|  
    6+ 0       2.8205      1.03  |Q        |         |         |        V|  
    6+ 5       2.8239      0.49  Q         |         |         |        V|  
    6+10       2.8247      0.12  Q         |         |         |        V|  
    6+15       2.8250      0.04  Q         |         |         |        V|  
    6+20       2.8250      0.01  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARA2ONSITE24100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 ONSITE AREA "A2" 
 FILENAME: ARA2ONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      23.24(Ac.)  =      0.036 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      23.24(Ac.)  =      0.036 Sq. Mi. 
 Length along longest watercourse =    1332.85(Ft.) 
 Length along longest watercourse measured to centroid =    1040.51(Ft.) 
 Length along longest watercourse =      0.252 Mi. 
 Length along longest watercourse measured to centroid =      0.197 Mi. 
 Difference in elevation =      45.90(Ft.) 
 Slope along watercourse =    181.8299 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.043 Hr. 
 Lag time =     2.57 Min. 
 25% of lag time =     0.64 Min. 
 40% of lag time =     1.03 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        23.24         2.00         46.48 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        23.24         5.00        116.20 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    5.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    5.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     23.240           54.40         0.500 
  Total Area Entered =     23.24(Ac.) 

 

2 
 

 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 54.4  54.4      0.527     0.500        0.290       1.000      0.290 
                                                          Sum (F) =   0.290 
 Area averaged mean soil loss (F) (In/Hr) =  0.290 
 Minimum soil loss rate ((In/Hr)) =  0.145 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.500 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        194.574         42.448              9.942 
     2   0.167        389.147         43.748             10.246 
     3   0.250        583.721          9.019              2.112 
     4   0.333        778.295          3.548              0.831 
     5   0.417        972.868          1.238              0.290 
                               Sum = 100.000   Sum=      23.422 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.040       (  0.514)       0.020        0.020 
   2   0.17     0.07      0.040       (  0.512)       0.020        0.020 
   3   0.25     0.07      0.040       (  0.510)       0.020        0.020 
   4   0.33     0.10      0.060       (  0.508)       0.030        0.030 
   5   0.42     0.10      0.060       (  0.506)       0.030        0.030 
   6   0.50     0.10      0.060       (  0.504)       0.030        0.030 
   7   0.58     0.10      0.060       (  0.502)       0.030        0.030 
   8   0.67     0.10      0.060       (  0.500)       0.030        0.030 
   9   0.75     0.10      0.060       (  0.498)       0.030        0.030 
  10   0.83     0.13      0.080       (  0.496)       0.040        0.040 
  11   0.92     0.13      0.080       (  0.494)       0.040        0.040 
  12   1.00     0.13      0.080       (  0.492)       0.040        0.040 
  13   1.08     0.10      0.060       (  0.490)       0.030        0.030 
  14   1.17     0.10      0.060       (  0.488)       0.030        0.030 
  15   1.25     0.10      0.060       (  0.486)       0.030        0.030 
  16   1.33     0.10      0.060       (  0.485)       0.030        0.030 
  17   1.42     0.10      0.060       (  0.483)       0.030        0.030 
  18   1.50     0.10      0.060       (  0.481)       0.030        0.030 
  19   1.58     0.10      0.060       (  0.479)       0.030        0.030 
  20   1.67     0.10      0.060       (  0.477)       0.030        0.030 
  21   1.75     0.10      0.060       (  0.475)       0.030        0.030 
  22   1.83     0.13      0.080       (  0.473)       0.040        0.040 
  23   1.92     0.13      0.080       (  0.471)       0.040        0.040 
  24   2.00     0.13      0.080       (  0.469)       0.040        0.040 
  25   2.08     0.13      0.080       (  0.467)       0.040        0.040 
  26   2.17     0.13      0.080       (  0.465)       0.040        0.040 
  27   2.25     0.13      0.080       (  0.464)       0.040        0.040 
  28   2.33     0.13      0.080       (  0.462)       0.040        0.040 
  29   2.42     0.13      0.080       (  0.460)       0.040        0.040 
  30   2.50     0.13      0.080       (  0.458)       0.040        0.040 
  31   2.58     0.17      0.100       (  0.456)       0.050        0.050 
  32   2.67     0.17      0.100       (  0.454)       0.050        0.050 
  33   2.75     0.17      0.100       (  0.452)       0.050        0.050 
  34   2.83     0.17      0.100       (  0.450)       0.050        0.050 
  35   2.92     0.17      0.100       (  0.449)       0.050        0.050 
  36   3.00     0.17      0.100       (  0.447)       0.050        0.050 
  37   3.08     0.17      0.100       (  0.445)       0.050        0.050 
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  38   3.17     0.17      0.100       (  0.443)       0.050        0.050 
  39   3.25     0.17      0.100       (  0.441)       0.050        0.050 
  40   3.33     0.17      0.100       (  0.439)       0.050        0.050 
  41   3.42     0.17      0.100       (  0.437)       0.050        0.050 
  42   3.50     0.17      0.100       (  0.436)       0.050        0.050 
  43   3.58     0.17      0.100       (  0.434)       0.050        0.050 
  44   3.67     0.17      0.100       (  0.432)       0.050        0.050 
  45   3.75     0.17      0.100       (  0.430)       0.050        0.050 
  46   3.83     0.20      0.120       (  0.428)       0.060        0.060 
  47   3.92     0.20      0.120       (  0.427)       0.060        0.060 
  48   4.00     0.20      0.120       (  0.425)       0.060        0.060 
  49   4.08     0.20      0.120       (  0.423)       0.060        0.060 
  50   4.17     0.20      0.120       (  0.421)       0.060        0.060 
  51   4.25     0.20      0.120       (  0.419)       0.060        0.060 
  52   4.33     0.23      0.140       (  0.418)       0.070        0.070 
  53   4.42     0.23      0.140       (  0.416)       0.070        0.070 
  54   4.50     0.23      0.140       (  0.414)       0.070        0.070 
  55   4.58     0.23      0.140       (  0.412)       0.070        0.070 
  56   4.67     0.23      0.140       (  0.410)       0.070        0.070 
  57   4.75     0.23      0.140       (  0.409)       0.070        0.070 
  58   4.83     0.27      0.160       (  0.407)       0.080        0.080 
  59   4.92     0.27      0.160       (  0.405)       0.080        0.080 
  60   5.00     0.27      0.160       (  0.403)       0.080        0.080 
  61   5.08     0.20      0.120       (  0.402)       0.060        0.060 
  62   5.17     0.20      0.120       (  0.400)       0.060        0.060 
  63   5.25     0.20      0.120       (  0.398)       0.060        0.060 
  64   5.33     0.23      0.140       (  0.396)       0.070        0.070 
  65   5.42     0.23      0.140       (  0.395)       0.070        0.070 
  66   5.50     0.23      0.140       (  0.393)       0.070        0.070 
  67   5.58     0.27      0.160       (  0.391)       0.080        0.080 
  68   5.67     0.27      0.160       (  0.390)       0.080        0.080 
  69   5.75     0.27      0.160       (  0.388)       0.080        0.080 
  70   5.83     0.27      0.160       (  0.386)       0.080        0.080 
  71   5.92     0.27      0.160       (  0.384)       0.080        0.080 
  72   6.00     0.27      0.160       (  0.383)       0.080        0.080 
  73   6.08     0.30      0.180       (  0.381)       0.090        0.090 
  74   6.17     0.30      0.180       (  0.379)       0.090        0.090 
  75   6.25     0.30      0.180       (  0.378)       0.090        0.090 
  76   6.33     0.30      0.180       (  0.376)       0.090        0.090 
  77   6.42     0.30      0.180       (  0.374)       0.090        0.090 
  78   6.50     0.30      0.180       (  0.373)       0.090        0.090 
  79   6.58     0.33      0.200       (  0.371)       0.100        0.100 
  80   6.67     0.33      0.200       (  0.369)       0.100        0.100 
  81   6.75     0.33      0.200       (  0.368)       0.100        0.100 
  82   6.83     0.33      0.200       (  0.366)       0.100        0.100 
  83   6.92     0.33      0.200       (  0.364)       0.100        0.100 
  84   7.00     0.33      0.200       (  0.363)       0.100        0.100 
  85   7.08     0.33      0.200       (  0.361)       0.100        0.100 
  86   7.17     0.33      0.200       (  0.359)       0.100        0.100 
  87   7.25     0.33      0.200       (  0.358)       0.100        0.100 
  88   7.33     0.37      0.220       (  0.356)       0.110        0.110 
  89   7.42     0.37      0.220       (  0.354)       0.110        0.110 
  90   7.50     0.37      0.220       (  0.353)       0.110        0.110 
  91   7.58     0.40      0.240       (  0.351)       0.120        0.120 
  92   7.67     0.40      0.240       (  0.350)       0.120        0.120 
  93   7.75     0.40      0.240       (  0.348)       0.120        0.120 
  94   7.83     0.43      0.260       (  0.346)       0.130        0.130 
  95   7.92     0.43      0.260       (  0.345)       0.130        0.130 
  96   8.00     0.43      0.260       (  0.343)       0.130        0.130 
  97   8.08     0.50      0.300       (  0.342)       0.150        0.150 
  98   8.17     0.50      0.300       (  0.340)       0.150        0.150 
  99   8.25     0.50      0.300       (  0.338)       0.150        0.150 
 100   8.33     0.50      0.300       (  0.337)       0.150        0.150 
 101   8.42     0.50      0.300       (  0.335)       0.150        0.150 
 102   8.50     0.50      0.300       (  0.334)       0.150        0.150 
 103   8.58     0.53      0.320       (  0.332)       0.160        0.160 
 104   8.67     0.53      0.320       (  0.330)       0.160        0.160 
 105   8.75     0.53      0.320       (  0.329)       0.160        0.160 
 106   8.83     0.57      0.340       (  0.327)       0.170        0.170 
 107   8.92     0.57      0.340       (  0.326)       0.170        0.170 
 108   9.00     0.57      0.340       (  0.324)       0.170        0.170 

 

4 
 

 109   9.08     0.63      0.380       (  0.323)       0.190        0.190 
 110   9.17     0.63      0.380       (  0.321)       0.190        0.190 
 111   9.25     0.63      0.380       (  0.320)       0.190        0.190 
 112   9.33     0.67      0.400       (  0.318)       0.200        0.200 
 113   9.42     0.67      0.400       (  0.317)       0.200        0.200 
 114   9.50     0.67      0.400       (  0.315)       0.200        0.200 
 115   9.58     0.70      0.420       (  0.314)       0.210        0.210 
 116   9.67     0.70      0.420       (  0.312)       0.210        0.210 
 117   9.75     0.70      0.420       (  0.311)       0.210        0.210 
 118   9.83     0.73      0.440       (  0.309)       0.220        0.220 
 119   9.92     0.73      0.440       (  0.308)       0.220        0.220 
 120  10.00     0.73      0.440       (  0.306)       0.220        0.220 
 121  10.08     0.50      0.300       (  0.305)       0.150        0.150 
 122  10.17     0.50      0.300       (  0.303)       0.150        0.150 
 123  10.25     0.50      0.300       (  0.302)       0.150        0.150 
 124  10.33     0.50      0.300       (  0.300)       0.150        0.150 
 125  10.42     0.50      0.300       (  0.299)       0.150        0.150 
 126  10.50     0.50      0.300       (  0.297)       0.150        0.150 
 127  10.58     0.67      0.400       (  0.296)       0.200        0.200 
 128  10.67     0.67      0.400       (  0.294)       0.200        0.200 
 129  10.75     0.67      0.400       (  0.293)       0.200        0.200 
 130  10.83     0.67      0.400       (  0.292)       0.200        0.200 
 131  10.92     0.67      0.400       (  0.290)       0.200        0.200 
 132  11.00     0.67      0.400       (  0.289)       0.200        0.200 
 133  11.08     0.63      0.380       (  0.287)       0.190        0.190 
 134  11.17     0.63      0.380       (  0.286)       0.190        0.190 
 135  11.25     0.63      0.380       (  0.284)       0.190        0.190 
 136  11.33     0.63      0.380       (  0.283)       0.190        0.190 
 137  11.42     0.63      0.380       (  0.282)       0.190        0.190 
 138  11.50     0.63      0.380       (  0.280)       0.190        0.190 
 139  11.58     0.57      0.340       (  0.279)       0.170        0.170 
 140  11.67     0.57      0.340       (  0.277)       0.170        0.170 
 141  11.75     0.57      0.340       (  0.276)       0.170        0.170 
 142  11.83     0.60      0.360       (  0.275)       0.180        0.180 
 143  11.92     0.60      0.360       (  0.273)       0.180        0.180 
 144  12.00     0.60      0.360       (  0.272)       0.180        0.180 
 145  12.08     0.83      0.500       (  0.271)       0.250        0.250 
 146  12.17     0.83      0.500       (  0.269)       0.250        0.250 
 147  12.25     0.83      0.500       (  0.268)       0.250        0.250 
 148  12.33     0.87      0.520       (  0.267)       0.260        0.260 
 149  12.42     0.87      0.520       (  0.265)       0.260        0.260 
 150  12.50     0.87      0.520       (  0.264)       0.260        0.260 
 151  12.58     0.93      0.560          0.263    (  0.280)        0.297 
 152  12.67     0.93      0.560          0.261    (  0.280)        0.299 
 153  12.75     0.93      0.560          0.260    (  0.280)        0.300 
 154  12.83     0.97      0.580          0.259    (  0.290)        0.321 
 155  12.92     0.97      0.580          0.257    (  0.290)        0.323 
 156  13.00     0.97      0.580          0.256    (  0.290)        0.324 
 157  13.08     1.13      0.680          0.255    (  0.340)        0.425 
 158  13.17     1.13      0.680          0.253    (  0.340)        0.427 
 159  13.25     1.13      0.680          0.252    (  0.340)        0.428 
 160  13.33     1.13      0.680          0.251    (  0.340)        0.429 
 161  13.42     1.13      0.680          0.250    (  0.340)        0.430 
 162  13.50     1.13      0.680          0.248    (  0.340)        0.432 
 163  13.58     0.77      0.460       (  0.247)       0.230        0.230 
 164  13.67     0.77      0.460       (  0.246)       0.230        0.230 
 165  13.75     0.77      0.460       (  0.245)       0.230        0.230 
 166  13.83     0.77      0.460       (  0.243)       0.230        0.230 
 167  13.92     0.77      0.460       (  0.242)       0.230        0.230 
 168  14.00     0.77      0.460       (  0.241)       0.230        0.230 
 169  14.08     0.90      0.540          0.240    (  0.270)        0.300 
 170  14.17     0.90      0.540          0.238    (  0.270)        0.302 
 171  14.25     0.90      0.540          0.237    (  0.270)        0.303 
 172  14.33     0.87      0.520          0.236    (  0.260)        0.284 
 173  14.42     0.87      0.520          0.235    (  0.260)        0.285 
 174  14.50     0.87      0.520          0.234    (  0.260)        0.286 
 175  14.58     0.87      0.520          0.232    (  0.260)        0.288 
 176  14.67     0.87      0.520          0.231    (  0.260)        0.289 
 177  14.75     0.87      0.520          0.230    (  0.260)        0.290 
 178  14.83     0.83      0.500          0.229    (  0.250)        0.271 
 179  14.92     0.83      0.500          0.228    (  0.250)        0.272 
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 180  15.00     0.83      0.500          0.226    (  0.250)        0.274 
 181  15.08     0.80      0.480          0.225    (  0.240)        0.255 
 182  15.17     0.80      0.480          0.224    (  0.240)        0.256 
 183  15.25     0.80      0.480          0.223    (  0.240)        0.257 
 184  15.33     0.77      0.460          0.222    (  0.230)        0.238 
 185  15.42     0.77      0.460          0.221    (  0.230)        0.239 
 186  15.50     0.77      0.460          0.220    (  0.230)        0.240 
 187  15.58     0.63      0.380       (  0.218)       0.190        0.190 
 188  15.67     0.63      0.380       (  0.217)       0.190        0.190 
 189  15.75     0.63      0.380       (  0.216)       0.190        0.190 
 190  15.83     0.63      0.380       (  0.215)       0.190        0.190 
 191  15.92     0.63      0.380       (  0.214)       0.190        0.190 
 192  16.00     0.63      0.380       (  0.213)       0.190        0.190 
 193  16.08     0.13      0.080       (  0.212)       0.040        0.040 
 194  16.17     0.13      0.080       (  0.211)       0.040        0.040 
 195  16.25     0.13      0.080       (  0.210)       0.040        0.040 
 196  16.33     0.13      0.080       (  0.209)       0.040        0.040 
 197  16.42     0.13      0.080       (  0.208)       0.040        0.040 
 198  16.50     0.13      0.080       (  0.206)       0.040        0.040 
 199  16.58     0.10      0.060       (  0.205)       0.030        0.030 
 200  16.67     0.10      0.060       (  0.204)       0.030        0.030 
 201  16.75     0.10      0.060       (  0.203)       0.030        0.030 
 202  16.83     0.10      0.060       (  0.202)       0.030        0.030 
 203  16.92     0.10      0.060       (  0.201)       0.030        0.030 
 204  17.00     0.10      0.060       (  0.200)       0.030        0.030 
 205  17.08     0.17      0.100       (  0.199)       0.050        0.050 
 206  17.17     0.17      0.100       (  0.198)       0.050        0.050 
 207  17.25     0.17      0.100       (  0.197)       0.050        0.050 
 208  17.33     0.17      0.100       (  0.196)       0.050        0.050 
 209  17.42     0.17      0.100       (  0.195)       0.050        0.050 
 210  17.50     0.17      0.100       (  0.194)       0.050        0.050 
 211  17.58     0.17      0.100       (  0.193)       0.050        0.050 
 212  17.67     0.17      0.100       (  0.192)       0.050        0.050 
 213  17.75     0.17      0.100       (  0.191)       0.050        0.050 
 214  17.83     0.13      0.080       (  0.190)       0.040        0.040 
 215  17.92     0.13      0.080       (  0.190)       0.040        0.040 
 216  18.00     0.13      0.080       (  0.189)       0.040        0.040 
 217  18.08     0.13      0.080       (  0.188)       0.040        0.040 
 218  18.17     0.13      0.080       (  0.187)       0.040        0.040 
 219  18.25     0.13      0.080       (  0.186)       0.040        0.040 
 220  18.33     0.13      0.080       (  0.185)       0.040        0.040 
 221  18.42     0.13      0.080       (  0.184)       0.040        0.040 
 222  18.50     0.13      0.080       (  0.183)       0.040        0.040 
 223  18.58     0.10      0.060       (  0.182)       0.030        0.030 
 224  18.67     0.10      0.060       (  0.181)       0.030        0.030 
 225  18.75     0.10      0.060       (  0.180)       0.030        0.030 
 226  18.83     0.07      0.040       (  0.180)       0.020        0.020 
 227  18.92     0.07      0.040       (  0.179)       0.020        0.020 
 228  19.00     0.07      0.040       (  0.178)       0.020        0.020 
 229  19.08     0.10      0.060       (  0.177)       0.030        0.030 
 230  19.17     0.10      0.060       (  0.176)       0.030        0.030 
 231  19.25     0.10      0.060       (  0.175)       0.030        0.030 
 232  19.33     0.13      0.080       (  0.175)       0.040        0.040 
 233  19.42     0.13      0.080       (  0.174)       0.040        0.040 
 234  19.50     0.13      0.080       (  0.173)       0.040        0.040 
 235  19.58     0.10      0.060       (  0.172)       0.030        0.030 
 236  19.67     0.10      0.060       (  0.171)       0.030        0.030 
 237  19.75     0.10      0.060       (  0.171)       0.030        0.030 
 238  19.83     0.07      0.040       (  0.170)       0.020        0.020 
 239  19.92     0.07      0.040       (  0.169)       0.020        0.020 
 240  20.00     0.07      0.040       (  0.168)       0.020        0.020 
 241  20.08     0.10      0.060       (  0.168)       0.030        0.030 
 242  20.17     0.10      0.060       (  0.167)       0.030        0.030 
 243  20.25     0.10      0.060       (  0.166)       0.030        0.030 
 244  20.33     0.10      0.060       (  0.165)       0.030        0.030 
 245  20.42     0.10      0.060       (  0.165)       0.030        0.030 
 246  20.50     0.10      0.060       (  0.164)       0.030        0.030 
 247  20.58     0.10      0.060       (  0.163)       0.030        0.030 
 248  20.67     0.10      0.060       (  0.163)       0.030        0.030 
 249  20.75     0.10      0.060       (  0.162)       0.030        0.030 
 250  20.83     0.07      0.040       (  0.161)       0.020        0.020 
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 251  20.92     0.07      0.040       (  0.161)       0.020        0.020 
 252  21.00     0.07      0.040       (  0.160)       0.020        0.020 
 253  21.08     0.10      0.060       (  0.159)       0.030        0.030 
 254  21.17     0.10      0.060       (  0.159)       0.030        0.030 
 255  21.25     0.10      0.060       (  0.158)       0.030        0.030 
 256  21.33     0.07      0.040       (  0.158)       0.020        0.020 
 257  21.42     0.07      0.040       (  0.157)       0.020        0.020 
 258  21.50     0.07      0.040       (  0.156)       0.020        0.020 
 259  21.58     0.10      0.060       (  0.156)       0.030        0.030 
 260  21.67     0.10      0.060       (  0.155)       0.030        0.030 
 261  21.75     0.10      0.060       (  0.155)       0.030        0.030 
 262  21.83     0.07      0.040       (  0.154)       0.020        0.020 
 263  21.92     0.07      0.040       (  0.154)       0.020        0.020 
 264  22.00     0.07      0.040       (  0.153)       0.020        0.020 
 265  22.08     0.10      0.060       (  0.153)       0.030        0.030 
 266  22.17     0.10      0.060       (  0.152)       0.030        0.030 
 267  22.25     0.10      0.060       (  0.152)       0.030        0.030 
 268  22.33     0.07      0.040       (  0.151)       0.020        0.020 
 269  22.42     0.07      0.040       (  0.151)       0.020        0.020 
 270  22.50     0.07      0.040       (  0.150)       0.020        0.020 
 271  22.58     0.07      0.040       (  0.150)       0.020        0.020 
 272  22.67     0.07      0.040       (  0.149)       0.020        0.020 
 273  22.75     0.07      0.040       (  0.149)       0.020        0.020 
 274  22.83     0.07      0.040       (  0.149)       0.020        0.020 
 275  22.92     0.07      0.040       (  0.148)       0.020        0.020 
 276  23.00     0.07      0.040       (  0.148)       0.020        0.020 
 277  23.08     0.07      0.040       (  0.147)       0.020        0.020 
 278  23.17     0.07      0.040       (  0.147)       0.020        0.020 
 279  23.25     0.07      0.040       (  0.147)       0.020        0.020 
 280  23.33     0.07      0.040       (  0.147)       0.020        0.020 
 281  23.42     0.07      0.040       (  0.146)       0.020        0.020 
 282  23.50     0.07      0.040       (  0.146)       0.020        0.020 
 283  23.58     0.07      0.040       (  0.146)       0.020        0.020 
 284  23.67     0.07      0.040       (  0.146)       0.020        0.020 
 285  23.75     0.07      0.040       (  0.145)       0.020        0.020 
 286  23.83     0.07      0.040       (  0.145)       0.020        0.020 
 287  23.92     0.07      0.040       (  0.145)       0.020        0.020 
 288  24.00     0.07      0.040       (  0.145)       0.020        0.020 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    31.1 
 Flood volume = Effective rainfall      2.59(In) 
  times area      23.2(Ac.)/[(In)/(Ft.)] =       5.0(Ac.Ft) 
 Total soil loss =      2.41(In) 
 Total soil loss =     4.666(Ac.Ft) 
 Total rainfall =      5.00(In) 
 Flood volume =      218520.2 Cubic Feet 
 Total soil loss =      203266.6 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     10.092(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        5.0      10.0      15.0      20.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0014      0.20  Q         |         |         |         |  
    0+10       0.0042      0.40  Q         |         |         |         |  
    0+15       0.0072      0.45  Q         |         |         |         |  
    0+20       0.0111      0.56  VQ        |         |         |         |  
    0+25       0.0157      0.67  VQ        |         |         |         |  
    0+30       0.0205      0.69  VQ        |         |         |         |  
    0+35       0.0253      0.70  VQ        |         |         |         |  
    0+40       0.0301      0.70  VQ        |         |         |         |  
    0+45       0.0350      0.70  VQ        |         |         |         |  
    0+50       0.0405      0.80  VQ        |         |         |         |  
    0+55       0.0467      0.90  VQ        |         |         |         |  
    1+ 0       0.0531      0.93  VQ        |         |         |         |  
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    1+ 5       0.0589      0.83  VQ        |         |         |         |  
    1+10       0.0639      0.74  VQ        |         |         |         |  
    1+15       0.0689      0.71  VQ        |         |         |         |  
    1+20       0.0737      0.71  VQ        |         |         |         |  
    1+25       0.0786      0.70  VQ        |         |         |         |  
    1+30       0.0834      0.70  VQ        |         |         |         |  
    1+35       0.0882      0.70  VQ        |         |         |         |  
    1+40       0.0931      0.70  VQ        |         |         |         |  
    1+45       0.0979      0.70  VQ        |         |         |         |  
    1+50       0.1035      0.80  VQ        |         |         |         |  
    1+55       0.1097      0.90  VQ        |         |         |         |  
    2+ 0       0.1161      0.93  VQ        |         |         |         |  
    2+ 5       0.1225      0.93  VQ        |         |         |         |  
    2+10       0.1290      0.94  |Q        |         |         |         |  
    2+15       0.1354      0.94  |Q        |         |         |         |  
    2+20       0.1419      0.94  |Q        |         |         |         |  
    2+25       0.1483      0.94  |Q        |         |         |         |  
    2+30       0.1548      0.94  |Q        |         |         |         |  
    2+35       0.1619      1.04  |VQ       |         |         |         |  
    2+40       0.1698      1.14  |VQ       |         |         |         |  
    2+45       0.1778      1.16  |VQ       |         |         |         |  
    2+50       0.1858      1.17  |VQ       |         |         |         |  
    2+55       0.1939      1.17  |VQ       |         |         |         |  
    3+ 0       0.2019      1.17  |VQ       |         |         |         |  
    3+ 5       0.2100      1.17  |VQ       |         |         |         |  
    3+10       0.2181      1.17  |VQ       |         |         |         |  
    3+15       0.2261      1.17  |VQ       |         |         |         |  
    3+20       0.2342      1.17  |VQ       |         |         |         |  
    3+25       0.2423      1.17  |VQ       |         |         |         |  
    3+30       0.2504      1.17  |VQ       |         |         |         |  
    3+35       0.2584      1.17  | Q       |         |         |         |  
    3+40       0.2665      1.17  | Q       |         |         |         |  
    3+45       0.2746      1.17  | Q       |         |         |         |  
    3+50       0.2833      1.27  | Q       |         |         |         |  
    3+55       0.2928      1.37  | Q       |         |         |         |  
    4+ 0       0.3024      1.39  | Q       |         |         |         |  
    4+ 5       0.3120      1.40  | Q       |         |         |         |  
    4+10       0.3217      1.41  | Q       |         |         |         |  
    4+15       0.3314      1.41  | Q       |         |         |         |  
    4+20       0.3418      1.51  | VQ      |         |         |         |  
    4+25       0.3529      1.61  | VQ      |         |         |         |  
    4+30       0.3641      1.63  | VQ      |         |         |         |  
    4+35       0.3753      1.64  | VQ      |         |         |         |  
    4+40       0.3866      1.64  |  Q      |         |         |         |  
    4+45       0.3979      1.64  |  Q      |         |         |         |  
    4+50       0.4099      1.74  |  Q      |         |         |         |  
    4+55       0.4226      1.84  |  Q      |         |         |         |  
    5+ 0       0.4354      1.86  |  Q      |         |         |         |  
    5+ 5       0.4470      1.67  |  Q      |         |         |         |  
    5+10       0.4571      1.47  | QV      |         |         |         |  
    5+15       0.4669      1.43  | QV      |         |         |         |  
    5+20       0.4773      1.51  |  Q      |         |         |         |  
    5+25       0.4884      1.61  |  Q      |         |         |         |  
    5+30       0.4996      1.63  |  Q      |         |         |         |  
    5+35       0.5116      1.74  |  QV     |         |         |         |  
    5+40       0.5243      1.84  |  QV     |         |         |         |  
    5+45       0.5371      1.86  |  QV     |         |         |         |  
    5+50       0.5500      1.87  |  QV     |         |         |         |  
    5+55       0.5629      1.87  |  QV     |         |         |         |  
    6+ 0       0.5758      1.87  |  QV     |         |         |         |  
    6+ 5       0.5894      1.97  |  QV     |         |         |         |  
    6+10       0.6037      2.08  |   Q     |         |         |         |  
    6+15       0.6182      2.10  |   Q     |         |         |         |  
    6+20       0.6327      2.11  |   QV    |         |         |         |  
    6+25       0.6472      2.11  |   QV    |         |         |         |  
    6+30       0.6617      2.11  |   QV    |         |         |         |  
    6+35       0.6769      2.21  |   QV    |         |         |         |  
    6+40       0.6928      2.31  |   QV    |         |         |         |  
    6+45       0.7089      2.33  |   QV    |         |         |         |  
    6+50       0.7250      2.34  |   QV    |         |         |         |  
    6+55       0.7412      2.34  |   QV    |         |         |         |  
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    7+ 0       0.7573      2.34  |   Q V   |         |         |         |  
    7+ 5       0.7734      2.34  |   Q V   |         |         |         |  
    7+10       0.7896      2.34  |   Q V   |         |         |         |  
    7+15       0.8057      2.34  |   Q V   |         |         |         |  
    7+20       0.8225      2.44  |   Q V   |         |         |         |  
    7+25       0.8401      2.55  |    QV   |         |         |         |  
    7+30       0.8577      2.57  |    QV   |         |         |         |  
    7+35       0.8762      2.67  |    QV   |         |         |         |  
    7+40       0.8953      2.78  |    Q V  |         |         |         |  
    7+45       0.9146      2.80  |    Q V  |         |         |         |  
    7+50       0.9346      2.91  |    Q V  |         |         |         |  
    7+55       0.9554      3.01  |     QV  |         |         |         |  
    8+ 0       0.9763      3.04  |     QV  |         |         |         |  
    8+ 5       0.9986      3.24  |     QV  |         |         |         |  
    8+10       1.0224      3.45  |     Q V |         |         |         |  
    8+15       1.0464      3.49  |     Q V |         |         |         |  
    8+20       1.0706      3.51  |      QV |         |         |         |  
    8+25       1.0948      3.51  |      QV |         |         |         |  
    8+30       1.1190      3.51  |      QV |         |         |         |  
    8+35       1.1439      3.61  |      Q V|         |         |         |  
    8+40       1.1695      3.72  |      Q V|         |         |         |  
    8+45       1.1952      3.74  |      Q V|         |         |         |  
    8+50       1.2217      3.85  |      Q V|         |         |         |  
    8+55       1.2489      3.95  |      Q V|         |         |         |  
    9+ 0       1.2763      3.97  |      Q  V         |         |         |  
    9+ 5       1.3051      4.18  |       Q V         |         |         |  
    9+10       1.3353      4.39  |       Q V         |         |         |  
    9+15       1.3658      4.43  |       Q V         |         |         |  
    9+20       1.3971      4.55  |        Q|V        |         |         |  
    9+25       1.4292      4.65  |        Q|V        |         |         |  
    9+30       1.4614      4.68  |        Q|V        |         |         |  
    9+35       1.4943      4.78  |        Q|V        |         |         |  
    9+40       1.5280      4.89  |        Q| V       |         |         |  
    9+45       1.5618      4.91  |        Q| V       |         |         |  
    9+50       1.5963      5.02  |         Q V       |         |         |  
    9+55       1.6316      5.12  |         Q  V      |         |         |  
   10+ 0       1.6671      5.14  |         Q  V      |         |         |  
   10+ 5       1.6977      4.46  |       Q |  V      |         |         |  
   10+10       1.7235      3.74  |      Q  |  V      |         |         |  
   10+15       1.7483      3.59  |      Q  |  V      |         |         |  
   10+20       1.7726      3.54  |      Q  |   V     |         |         |  
   10+25       1.7968      3.51  |      Q  |   V     |         |         |  
   10+30       1.8210      3.51  |      Q  |   V     |         |         |  
   10+35       1.8487      4.01  |       Q |   V     |         |         |  
   10+40       1.8798      4.52  |        Q|   V     |         |         |  
   10+45       1.9117      4.63  |        Q|    V    |         |         |  
   10+50       1.9439      4.67  |        Q|    V    |         |         |  
   10+55       1.9762      4.69  |        Q|    V    |         |         |  
   11+ 0       2.0084      4.69  |        Q|     V   |         |         |  
   11+ 5       2.0400      4.59  |        Q|     V   |         |         |  
   11+10       2.0709      4.48  |       Q |     V   |         |         |  
   11+15       2.1016      4.46  |       Q |     V   |         |         |  
   11+20       2.1323      4.46  |       Q |      V  |         |         |  
   11+25       2.1630      4.45  |       Q |      V  |         |         |  
   11+30       2.1937      4.45  |       Q |      V  |         |         |  
   11+35       2.2229      4.25  |       Q |      V  |         |         |  
   11+40       2.2508      4.05  |       Q |      V  |         |         |  
   11+45       2.2784      4.01  |       Q |       V |         |         |  
   11+50       2.3066      4.09  |       Q |       V |         |         |  
   11+55       2.3354      4.19  |       Q |       V |         |         |  
   12+ 0       2.3644      4.21  |       Q |       V |         |         |  
   12+ 5       2.3982      4.91  |        Q|        V|         |         |  
   12+10       2.4370      5.63  |         |Q       V|         |         |  
   12+15       2.4768      5.78  |         |Q       V|         |         |  
   12+20       2.5177      5.94  |         |Q        V         |         |  
   12+25       2.5594      6.06  |         | Q       V         |         |  
   12+30       2.6013      6.08  |         | Q       V         |         |  
   12+35       2.6458      6.46  |         | Q       |V        |         |  
   12+40       2.6931      6.86  |         |  Q      |V        |         |  
   12+45       2.7410      6.97  |         |  Q      |V        |         |  
   12+50       2.7908      7.23  |         |   Q     | V       |         |  
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   12+55       2.8423      7.47  |         |   Q     | V       |         |  
   13+ 0       2.8942      7.55  |         |    Q    |  V      |         |  
   13+ 5       2.9534      8.59  |         |      Q  |  V      |         |  
   13+10       3.0198      9.65  |         |        Q|   V     |         |  
   13+15       3.0879      9.89  |         |        Q|   V     |         |  
   13+20       3.1568     10.00  |         |         Q    V    |         |  
   13+25       3.2261     10.06  |         |         Q    V    |         |  
   13+30       3.2956     10.09  |         |         Q     V   |         |  
   13+35       3.3514      8.10  |         |     Q   |     V   |         |  
   13+40       3.3930      6.04  |         | Q       |      V  |         |  
   13+45       3.4317      5.62  |         |Q        |      V  |         |  
   13+50       3.4692      5.45  |         Q         |      V  |         |  
   13+55       3.5064      5.39  |         Q         |      V  |         |  
   14+ 0       3.5435      5.39  |         Q         |       V |         |  
   14+ 5       3.5854      6.09  |         | Q       |       V |         |  
   14+10       3.6324      6.82  |         |  Q      |       V |         |  
   14+15       3.6806      7.00  |         |  Q      |        V|         |  
   14+20       3.7280      6.88  |         |  Q      |        V|         |  
   14+25       3.7743      6.73  |         |  Q      |         V         |  
   14+30       3.8206      6.71  |         |  Q      |         V         |  
   14+35       3.8669      6.72  |         |  Q      |         V         |  
   14+40       3.9133      6.75  |         |  Q      |         |V        |  
   14+45       3.9600      6.77  |         |  Q      |         |V        |  
   14+50       4.0055      6.60  |         |  Q      |         |V        |  
   14+55       4.0497      6.43  |         | Q       |         | V       |  
   15+ 0       4.0939      6.41  |         | Q       |         | V       |  
   15+ 5       4.1368      6.22  |         | Q       |         | V       |  
   15+10       4.1784      6.04  |         | Q       |         |  V      |  
   15+15       4.2198      6.02  |         | Q       |         |  V      |  
   15+20       4.2600      5.84  |         |Q        |         |  V      |  
   15+25       4.2990      5.65  |         |Q        |         |   V     |  
   15+30       4.3378      5.64  |         |Q        |         |   V     |  
   15+35       4.3731      5.13  |         Q         |         |   V     |  
   15+40       4.4049      4.61  |        Q|         |         |    V    |  
   15+45       4.4359      4.51  |        Q|         |         |    V    |  
   15+50       4.4667      4.47  |       Q |         |         |    V    |  
   15+55       4.4974      4.45  |       Q |         |         |    V    |  
   16+ 0       4.5280      4.45  |       Q |         |         |     V   |  
   16+ 5       4.5484      2.96  |    Q    |         |         |     V   |  
   16+10       4.5582      1.42  | Q       |         |         |     V   |  
   16+15       4.5658      1.11  | Q       |         |         |     V   |  
   16+20       4.5726      0.98  |Q        |         |         |     V   |  
   16+25       4.5790      0.94  |Q        |         |         |     V   |  
   16+30       4.5855      0.94  |Q        |         |         |     V   |  
   16+35       4.5913      0.84  |Q        |         |         |     V   |  
   16+40       4.5963      0.74  |Q        |         |         |     V   |  
   16+45       4.6012      0.71  |Q        |         |         |     V   |  
   16+50       4.6061      0.71  |Q        |         |         |     V   |  
   16+55       4.6109      0.70  |Q        |         |         |     V   |  
   17+ 0       4.6158      0.70  |Q        |         |         |     V   |  
   17+ 5       4.6220      0.90  |Q        |         |         |     V   |  
   17+10       4.6296      1.11  | Q       |         |         |     V   |  
   17+15       4.6375      1.15  | Q       |         |         |     V   |  
   17+20       4.6456      1.17  | Q       |         |         |      V  |  
   17+25       4.6536      1.17  | Q       |         |         |      V  |  
   17+30       4.6617      1.17  | Q       |         |         |      V  |  
   17+35       4.6698      1.17  | Q       |         |         |      V  |  
   17+40       4.6778      1.17  | Q       |         |         |      V  |  
   17+45       4.6859      1.17  | Q       |         |         |      V  |  
   17+50       4.6933      1.07  | Q       |         |         |      V  |  
   17+55       4.7000      0.97  |Q        |         |         |      V  |  
   18+ 0       4.7065      0.95  |Q        |         |         |      V  |  
   18+ 5       4.7130      0.94  |Q        |         |         |      V  |  
   18+10       4.7194      0.94  |Q        |         |         |      V  |  
   18+15       4.7259      0.94  |Q        |         |         |      V  |  
   18+20       4.7323      0.94  |Q        |         |         |      V  |  
   18+25       4.7388      0.94  |Q        |         |         |      V  |  
   18+30       4.7453      0.94  |Q        |         |         |      V  |  
   18+35       4.7510      0.84  |Q        |         |         |      V  |  
   18+40       4.7561      0.74  |Q        |         |         |      V  |  
   18+45       4.7610      0.71  |Q        |         |         |      V  |  
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   18+50       4.7652      0.61  |Q        |         |         |      V  |  
   18+55       4.7686      0.50  |Q        |         |         |       V |  
   19+ 0       4.7719      0.48  Q         |         |         |       V |  
   19+ 5       4.7759      0.57  |Q        |         |         |       V |  
   19+10       4.7805      0.67  |Q        |         |         |       V |  
   19+15       4.7853      0.69  |Q        |         |         |       V |  
   19+20       4.7908      0.80  |Q        |         |         |       V |  
   19+25       4.7970      0.90  |Q        |         |         |       V |  
   19+30       4.8034      0.93  |Q        |         |         |       V |  
   19+35       4.8091      0.83  |Q        |         |         |       V |  
   19+40       4.8142      0.74  |Q        |         |         |       V |  
   19+45       4.8191      0.71  |Q        |         |         |       V |  
   19+50       4.8233      0.61  |Q        |         |         |       V |  
   19+55       4.8267      0.50  |Q        |         |         |       V |  
   20+ 0       4.8300      0.48  Q         |         |         |       V |  
   20+ 5       4.8340      0.57  |Q        |         |         |       V |  
   20+10       4.8386      0.67  |Q        |         |         |       V |  
   20+15       4.8434      0.69  |Q        |         |         |       V |  
   20+20       4.8482      0.70  |Q        |         |         |       V |  
   20+25       4.8530      0.70  |Q        |         |         |       V |  
   20+30       4.8579      0.70  |Q        |         |         |       V |  
   20+35       4.8627      0.70  |Q        |         |         |       V |  
   20+40       4.8675      0.70  |Q        |         |         |       V |  
   20+45       4.8724      0.70  |Q        |         |         |       V |  
   20+50       4.8765      0.60  |Q        |         |         |       V |  
   20+55       4.8800      0.50  |Q        |         |         |       V |  
   21+ 0       4.8833      0.48  Q         |         |         |       V |  
   21+ 5       4.8872      0.57  |Q        |         |         |       V |  
   21+10       4.8918      0.67  |Q        |         |         |        V|  
   21+15       4.8966      0.69  |Q        |         |         |        V|  
   21+20       4.9007      0.60  |Q        |         |         |        V|  
   21+25       4.9042      0.50  |Q        |         |         |        V|  
   21+30       4.9075      0.48  Q         |         |         |        V|  
   21+35       4.9114      0.57  |Q        |         |         |        V|  
   21+40       4.9161      0.67  |Q        |         |         |        V|  
   21+45       4.9208      0.69  |Q        |         |         |        V|  
   21+50       4.9250      0.60  |Q        |         |         |        V|  
   21+55       4.9284      0.50  |Q        |         |         |        V|  
   22+ 0       4.9317      0.48  Q         |         |         |        V|  
   22+ 5       4.9356      0.57  |Q        |         |         |        V|  
   22+10       4.9403      0.67  |Q        |         |         |        V|  
   22+15       4.9450      0.69  |Q        |         |         |        V|  
   22+20       4.9492      0.60  |Q        |         |         |        V|  
   22+25       4.9526      0.50  |Q        |         |         |        V|  
   22+30       4.9559      0.48  Q         |         |         |        V|  
   22+35       4.9592      0.47  Q         |         |         |        V|  
   22+40       4.9624      0.47  Q         |         |         |        V|  
   22+45       4.9656      0.47  Q         |         |         |        V|  
   22+50       4.9688      0.47  Q         |         |         |        V|  
   22+55       4.9721      0.47  Q         |         |         |        V|  
   23+ 0       4.9753      0.47  Q         |         |         |        V|  
   23+ 5       4.9785      0.47  Q         |         |         |        V|  
   23+10       4.9818      0.47  Q         |         |         |        V|  
   23+15       4.9850      0.47  Q         |         |         |        V|  
   23+20       4.9882      0.47  Q         |         |         |        V|  
   23+25       4.9914      0.47  Q         |         |         |        V|  
   23+30       4.9947      0.47  Q         |         |         |        V|  
   23+35       4.9979      0.47  Q         |         |         |        V|  
   23+40       5.0011      0.47  Q         |         |         |        V|  
   23+45       5.0044      0.47  Q         |         |         |        V|  
   23+50       5.0076      0.47  Q         |         |         |        V|  
   23+55       5.0108      0.47  Q         |         |         |        V|  
   24+ 0       5.0140      0.47  Q         |         |         |        V|  
   24+ 5       5.0159      0.27  Q         |         |         |        V|  
   24+10       5.0163      0.06  Q         |         |         |        V|  
   24+15       5.0165      0.02  Q         |         |         |        V|  
   24+20       5.0165      0.01  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARBONSITE1100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 ONSITE AREA "B" 
 FILENAME: ARBONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      15.65(Ac.)  =      0.024 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      15.65(Ac.)  =      0.024 Sq. Mi. 
 Length along longest watercourse =    1881.50(Ft.) 
 Length along longest watercourse measured to centroid =     959.32(Ft.) 
 Length along longest watercourse =      0.356 Mi. 
 Length along longest watercourse measured to centroid =      0.182 Mi. 
 Difference in elevation =     136.00(Ft.) 
 Slope along watercourse =    381.6529 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.041 Hr. 
 Lag time =     2.47 Min. 
 25% of lag time =     0.62 Min. 
 40% of lag time =     0.99 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 1 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        15.65         0.50          7.83 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        15.65         1.20         18.78 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.500(In) 
 Area Averaged 100-Year Rainfall =    1.200(In) 
 
 Point rain (area averaged) =    1.200(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    1.200(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     15.650           68.90         0.429 
  Total Area Entered =     15.65(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 68.9  68.9      0.374     0.429        0.230       1.000      0.230 
                                                          Sum (F) =   0.230 
 Area averaged mean soil loss (F) (In/Hr) =  0.230 
 Minimum soil loss rate ((In/Hr)) =  0.115 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.557 
 --------------------------------------------------------------------- 
 Slope of intensity-duration curve for a 1 hour storm =0.5000 
 ---------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        202.664         43.858              6.917 
     2   0.167        405.329         43.182              6.811 
     3   0.250        607.993          8.686              1.370 
     4   0.333        810.657          4.274              0.674 
                               Sum = 100.000   Sum=      15.772 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     4.20      0.605          0.230    (  0.337)        0.375 
   2   0.17     4.30      0.619          0.230    (  0.345)        0.390 
   3   0.25     5.00      0.720          0.230    (  0.401)        0.490 
   4   0.33     5.00      0.720          0.230    (  0.401)        0.490 
   5   0.42     5.80      0.835          0.230    (  0.465)        0.606 
   6   0.50     6.50      0.936          0.230    (  0.521)        0.706 
   7   0.58     7.40      1.065          0.230    (  0.593)        0.836 
   8   0.67     8.60      1.238          0.230    (  0.689)        1.009 
   9   0.75    12.30      1.771          0.230    (  0.986)        1.541 
  10   0.83    29.10      4.190          0.230    (  2.333)        3.960 
  11   0.92     6.80      0.979          0.230    (  0.545)        0.750 
  12   1.00     5.00      0.720          0.230    (  0.401)        0.490 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    11.6 
 Flood volume = Effective rainfall      0.97(In) 
  times area      15.7(Ac.)/[(In)/(Ft.)] =       1.3(Ac.Ft) 
 Total soil loss =      0.23(In) 
 Total soil loss =     0.299(Ac.Ft) 
 Total rainfall =      1.20(In) 
 Flood volume =       55122.5 Cubic Feet 
 Total soil loss =       13039.2 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     39.859(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     1 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0       10.0      20.0      30.0      40.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0179      2.60  V Q       |         |         |         |  
    0+10       0.0541      5.25  |V   Q    |         |         |         |  
    0+15       0.0993      6.56  |  V  Q   |         |         |         |  
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    0+20       0.1511      7.52  |   V  Q  |         |         |         |  
    0+25       0.2094      8.47  |     V Q |         |         |         |  
    0+30       0.2784     10.02  |       V Q         |         |         |  
    0+35       0.3594     11.76  |         |Q        |         |         |  
    0+40       0.4562     14.05  |         |   Q     |         |         |  
    0+45       0.5881     19.16  |         |       VQ|         |         |  
    0+50       0.8627     39.86  |         |         |      V  |        Q|  
    0+55       1.1035     34.97  |         |         |         |   Q     |  
    1+ 0       1.2066     14.97  |         |   Q     |         |       V |  
    1+ 5       1.2551      7.04  |      Q  |         |         |        V|  
    1+10       1.2632      1.18  |Q        |         |         |        V|  
    1+15       1.2654      0.33  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARBONSITE3100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 ONSITE AREA "B" 
 FILENAME: ARBONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      15.65(Ac.)  =      0.024 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      15.65(Ac.)  =      0.024 Sq. Mi. 
 Length along longest watercourse =    1881.50(Ft.) 
 Length along longest watercourse measured to centroid =     959.32(Ft.) 
 Length along longest watercourse =      0.356 Mi. 
 Length along longest watercourse measured to centroid =      0.182 Mi. 
 Difference in elevation =     136.00(Ft.) 
 Slope along watercourse =    381.6529 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.041 Hr. 
 Lag time =     2.47 Min. 
 25% of lag time =     0.62 Min. 
 40% of lag time =     0.99 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 3 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        15.65         0.90         14.09 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        15.65         1.90         29.73 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    0.900(In) 
 Area Averaged 100-Year Rainfall =    1.900(In) 
 
 Point rain (area averaged) =    1.900(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    1.900(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     15.650           68.90         0.429 
  Total Area Entered =     15.65(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 68.9  68.9      0.374     0.429        0.230       1.000      0.230 
                                                          Sum (F) =   0.230 
 Area averaged mean soil loss (F) (In/Hr) =  0.230 
 Minimum soil loss rate ((In/Hr)) =  0.115 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.557 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        202.664         43.858              6.917 
     2   0.167        405.329         43.182              6.811 
     3   0.250        607.993          8.686              1.370 
     4   0.333        810.657          4.274              0.674 
                               Sum = 100.000   Sum=      15.772 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     1.30      0.296       (  0.230)       0.165        0.131 
   2   0.17     1.30      0.296       (  0.230)       0.165        0.131 
   3   0.25     1.10      0.251       (  0.230)       0.140        0.111 
   4   0.33     1.50      0.342       (  0.230)       0.190        0.152 
   5   0.42     1.50      0.342       (  0.230)       0.190        0.152 
   6   0.50     1.80      0.410       (  0.230)       0.228        0.182 
   7   0.58     1.50      0.342       (  0.230)       0.190        0.152 
   8   0.67     1.80      0.410       (  0.230)       0.228        0.182 
   9   0.75     1.80      0.410       (  0.230)       0.228        0.182 
  10   0.83     1.50      0.342       (  0.230)       0.190        0.152 
  11   0.92     1.60      0.365       (  0.230)       0.203        0.162 
  12   1.00     1.80      0.410       (  0.230)       0.228        0.182 
  13   1.08     2.20      0.502          0.230    (  0.279)        0.272 
  14   1.17     2.20      0.502          0.230    (  0.279)        0.272 
  15   1.25     2.20      0.502          0.230    (  0.279)        0.272 
  16   1.33     2.00      0.456          0.230    (  0.254)        0.226 
  17   1.42     2.60      0.593          0.230    (  0.330)        0.363 
  18   1.50     2.70      0.616          0.230    (  0.343)        0.386 
  19   1.58     2.40      0.547          0.230    (  0.305)        0.318 
  20   1.67     2.70      0.616          0.230    (  0.343)        0.386 
  21   1.75     3.30      0.752          0.230    (  0.419)        0.523 
  22   1.83     3.10      0.707          0.230    (  0.394)        0.477 
  23   1.92     2.90      0.661          0.230    (  0.368)        0.432 
  24   2.00     3.00      0.684          0.230    (  0.381)        0.454 
  25   2.08     3.10      0.707          0.230    (  0.394)        0.477 
  26   2.17     4.20      0.958          0.230    (  0.533)        0.728 
  27   2.25     5.00      1.140          0.230    (  0.635)        0.910 
  28   2.33     3.50      0.798          0.230    (  0.444)        0.568 
  29   2.42     6.80      1.550          0.230    (  0.863)        1.321 
  30   2.50     7.30      1.664          0.230    (  0.927)        1.435 
  31   2.58     8.20      1.869          0.230    (  1.041)        1.640 
  32   2.67     5.90      1.345          0.230    (  0.749)        1.116 
  33   2.75     2.00      0.456          0.230    (  0.254)        0.226 
  34   2.83     1.80      0.410       (  0.230)       0.228        0.182 
  35   2.92     1.80      0.410       (  0.230)       0.228        0.182 
  36   3.00     0.60      0.137       (  0.230)       0.076        0.061 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    15.1 
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 Flood volume = Effective rainfall      1.26(In) 
  times area      15.7(Ac.)/[(In)/(Ft.)] =       1.6(Ac.Ft) 
 Total soil loss =      0.64(In) 
 Total soil loss =     0.837(Ac.Ft) 
 Total rainfall =      1.90(In) 
 Flood volume =       71470.3 Cubic Feet 
 Total soil loss =       36460.3 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     23.321(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     3 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0063      0.91  VQ        |         |         |         |  
    0+10       0.0187      1.80  V Q       |         |         |         |  
    0+15       0.0314      1.84  V Q       |         |         |         |  
    0+20       0.0457      2.08  |VQ       |         |         |         |  
    0+25       0.0617      2.32  |V Q      |         |         |         |  
    0+30       0.0794      2.57  |V Q      |         |         |         |  
    0+35       0.0973      2.60  | VQ      |         |         |         |  
    0+40       0.1155      2.64  | VQ      |         |         |         |  
    0+45       0.1350      2.83  |  Q      |         |         |         |  
    0+50       0.1532      2.64  |  Q      |         |         |         |  
    0+55       0.1705      2.52  |  QV     |         |         |         |  
    1+ 0       0.1891      2.69  |  QV     |         |         |         |  
    1+ 5       0.2128      3.45  |   QV    |         |         |         |  
    1+10       0.2410      4.09  |    Q    |         |         |         |  
    1+15       0.2702      4.23  |    QV   |         |         |         |  
    1+20       0.2976      3.98  |    Q V  |         |         |         |  
    1+25       0.3293      4.61  |     Q V |         |         |         |  
    1+30       0.3682      5.64  |      QV |         |         |         |  
    1+35       0.4059      5.48  |      Q V|         |         |         |  
    1+40       0.4445      5.61  |      Q  V         |         |         |  
    1+45       0.4924      6.94  |        Q| V       |         |         |  
    1+50       0.5448      7.61  |         Q  V      |         |         |  
    1+55       0.5945      7.22  |        Q|   V     |         |         |  
    2+ 0       0.6433      7.09  |        Q|    V    |         |         |  
    2+ 5       0.6937      7.31  |        Q|     V   |         |         |  
    2+10       0.7571      9.20  |         | Q     V |         |         |  
    2+15       0.8413     12.22  |         |     Q   V         |         |  
    2+20       0.9202     11.46  |         |    Q    | V       |         |  
    2+25       1.0218     14.75  |         |        Q|   V     |         |  
    2+30       1.1617     20.32  |         |         |      QV |         |  
    2+35       1.3224     23.32  |         |         |         |QV       |  
    2+40       1.4722     21.75  |         |         |        Q|    V    |  
    2+45       1.5575     12.38  |         |     Q   |         |      V  |  
    2+50       1.5949      5.44  |      Q  |         |         |       V |  
    2+55       1.6194      3.56  |   Q     |         |         |        V|  
    3+ 0       1.6336      2.06  | Q       |         |         |        V|  
    3+ 5       1.6390      0.79  |Q        |         |         |        V|  
    3+10       1.6405      0.21  Q         |         |         |        V|  
    3+15       1.6407      0.04  Q         |         |         |         V  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARBONSITE6100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 ONSITE AREA "B" 
 FILENAME: ARBONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      15.65(Ac.)  =      0.024 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      15.65(Ac.)  =      0.024 Sq. Mi. 
 Length along longest watercourse =    1881.50(Ft.) 
 Length along longest watercourse measured to centroid =     959.32(Ft.) 
 Length along longest watercourse =      0.356 Mi. 
 Length along longest watercourse measured to centroid =      0.182 Mi. 
 Difference in elevation =     136.00(Ft.) 
 Slope along watercourse =    381.6529 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.041 Hr. 
 Lag time =     2.47 Min. 
 25% of lag time =     0.62 Min. 
 40% of lag time =     0.99 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 6 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        15.65         1.20         18.78 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        15.65         2.50         39.13 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    1.200(In) 
 Area Averaged 100-Year Rainfall =    2.500(In) 
 
 Point rain (area averaged) =    2.500(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    2.500(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     15.650           68.90         0.429 
  Total Area Entered =     15.65(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 68.9  68.9      0.374     0.429        0.230       1.000      0.230 
                                                          Sum (F) =   0.230 
 Area averaged mean soil loss (F) (In/Hr) =  0.230 
 Minimum soil loss rate ((In/Hr)) =  0.115 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.557 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        202.664         43.858              6.917 
     2   0.167        405.329         43.182              6.811 
     3   0.250        607.993          8.686              1.370 
     4   0.333        810.657          4.274              0.674 
                               Sum = 100.000   Sum=      15.772 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.50      0.150       (  0.230)       0.084        0.066 
   2   0.17     0.60      0.180       (  0.230)       0.100        0.080 
   3   0.25     0.60      0.180       (  0.230)       0.100        0.080 
   4   0.33     0.60      0.180       (  0.230)       0.100        0.080 
   5   0.42     0.60      0.180       (  0.230)       0.100        0.080 
   6   0.50     0.70      0.210       (  0.230)       0.117        0.093 
   7   0.58     0.70      0.210       (  0.230)       0.117        0.093 
   8   0.67     0.70      0.210       (  0.230)       0.117        0.093 
   9   0.75     0.70      0.210       (  0.230)       0.117        0.093 
  10   0.83     0.70      0.210       (  0.230)       0.117        0.093 
  11   0.92     0.70      0.210       (  0.230)       0.117        0.093 
  12   1.00     0.80      0.240       (  0.230)       0.134        0.106 
  13   1.08     0.80      0.240       (  0.230)       0.134        0.106 
  14   1.17     0.80      0.240       (  0.230)       0.134        0.106 
  15   1.25     0.80      0.240       (  0.230)       0.134        0.106 
  16   1.33     0.80      0.240       (  0.230)       0.134        0.106 
  17   1.42     0.80      0.240       (  0.230)       0.134        0.106 
  18   1.50     0.80      0.240       (  0.230)       0.134        0.106 
  19   1.58     0.80      0.240       (  0.230)       0.134        0.106 
  20   1.67     0.80      0.240       (  0.230)       0.134        0.106 
  21   1.75     0.80      0.240       (  0.230)       0.134        0.106 
  22   1.83     0.80      0.240       (  0.230)       0.134        0.106 
  23   1.92     0.80      0.240       (  0.230)       0.134        0.106 
  24   2.00     0.90      0.270       (  0.230)       0.150        0.120 
  25   2.08     0.80      0.240       (  0.230)       0.134        0.106 
  26   2.17     0.90      0.270       (  0.230)       0.150        0.120 
  27   2.25     0.90      0.270       (  0.230)       0.150        0.120 
  28   2.33     0.90      0.270       (  0.230)       0.150        0.120 
  29   2.42     0.90      0.270       (  0.230)       0.150        0.120 
  30   2.50     0.90      0.270       (  0.230)       0.150        0.120 
  31   2.58     0.90      0.270       (  0.230)       0.150        0.120 
  32   2.67     0.90      0.270       (  0.230)       0.150        0.120 
  33   2.75     1.00      0.300       (  0.230)       0.167        0.133 
  34   2.83     1.00      0.300       (  0.230)       0.167        0.133 
  35   2.92     1.00      0.300       (  0.230)       0.167        0.133 
  36   3.00     1.00      0.300       (  0.230)       0.167        0.133 
  37   3.08     1.00      0.300       (  0.230)       0.167        0.133 
  38   3.17     1.10      0.330       (  0.230)       0.184        0.146 
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  39   3.25     1.10      0.330       (  0.230)       0.184        0.146 
  40   3.33     1.10      0.330       (  0.230)       0.184        0.146 
  41   3.42     1.20      0.360       (  0.230)       0.200        0.160 
  42   3.50     1.30      0.390       (  0.230)       0.217        0.173 
  43   3.58     1.40      0.420          0.230    (  0.234)        0.190 
  44   3.67     1.40      0.420          0.230    (  0.234)        0.190 
  45   3.75     1.50      0.450          0.230    (  0.251)        0.220 
  46   3.83     1.50      0.450          0.230    (  0.251)        0.220 
  47   3.92     1.60      0.480          0.230    (  0.267)        0.250 
  48   4.00     1.60      0.480          0.230    (  0.267)        0.250 
  49   4.08     1.70      0.510          0.230    (  0.284)        0.280 
  50   4.17     1.80      0.540          0.230    (  0.301)        0.310 
  51   4.25     1.90      0.570          0.230    (  0.317)        0.340 
  52   4.33     2.00      0.600          0.230    (  0.334)        0.370 
  53   4.42     2.10      0.630          0.230    (  0.351)        0.400 
  54   4.50     2.10      0.630          0.230    (  0.351)        0.400 
  55   4.58     2.20      0.660          0.230    (  0.367)        0.430 
  56   4.67     2.30      0.690          0.230    (  0.384)        0.460 
  57   4.75     2.40      0.720          0.230    (  0.401)        0.490 
  58   4.83     2.40      0.720          0.230    (  0.401)        0.490 
  59   4.92     2.50      0.750          0.230    (  0.418)        0.520 
  60   5.00     2.60      0.780          0.230    (  0.434)        0.550 
  61   5.08     3.10      0.930          0.230    (  0.518)        0.700 
  62   5.17     3.60      1.080          0.230    (  0.601)        0.850 
  63   5.25     3.90      1.170          0.230    (  0.651)        0.940 
  64   5.33     4.20      1.260          0.230    (  0.702)        1.030 
  65   5.42     4.70      1.410          0.230    (  0.785)        1.180 
  66   5.50     5.60      1.680          0.230    (  0.935)        1.450 
  67   5.58     1.90      0.570          0.230    (  0.317)        0.340 
  68   5.67     0.90      0.270       (  0.230)       0.150        0.120 
  69   5.75     0.60      0.180       (  0.230)       0.100        0.080 
  70   5.83     0.50      0.150       (  0.230)       0.084        0.066 
  71   5.92     0.30      0.090       (  0.230)       0.050        0.040 
  72   6.00     0.20      0.060       (  0.230)       0.033        0.027 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    17.9 
 Flood volume = Effective rainfall      1.49(In) 
  times area      15.7(Ac.)/[(In)/(Ft.)] =       1.9(Ac.Ft) 
 Total soil loss =      1.01(In) 
 Total soil loss =     1.313(Ac.Ft) 
 Total rainfall =      2.50(In) 
 Flood volume =       84802.8 Cubic Feet 
 Total soil loss =       57213.3 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =     20.128(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     6 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0032      0.46  Q         |         |         |         |  
    0+10       0.0101      1.01  VQ        |         |         |         |  
    0+15       0.0183      1.19  VQ        |         |         |         |  
    0+20       0.0269      1.25  VQ        |         |         |         |  
    0+25       0.0355      1.26  VQ        |         |         |         |  
    0+30       0.0448      1.35  VQ        |         |         |         |  
    0+35       0.0548      1.44  |Q        |         |         |         |  
    0+40       0.0648      1.46  |Q        |         |         |         |  
    0+45       0.0749      1.47  |Q        |         |         |         |  
    0+50       0.0851      1.47  |Q        |         |         |         |  
    0+55       0.0952      1.47  |Q        |         |         |         |  
    1+ 0       0.1059      1.56  | Q       |         |         |         |  
    1+ 5       0.1173      1.65  | Q       |         |         |         |  
    1+10       0.1288      1.67  | Q       |         |         |         |  
    1+15       0.1403      1.68  | Q       |         |         |         |  
    1+20       0.1519      1.68  | QV      |         |         |         |  
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    1+25       0.1635      1.68  | QV      |         |         |         |  
    1+30       0.1750      1.68  | QV      |         |         |         |  
    1+35       0.1866      1.68  | QV      |         |         |         |  
    1+40       0.1981      1.68  | Q V     |         |         |         |  
    1+45       0.2097      1.68  | Q V     |         |         |         |  
    1+50       0.2213      1.68  | Q V     |         |         |         |  
    1+55       0.2328      1.68  | Q V     |         |         |         |  
    2+ 0       0.2450      1.77  | Q  V    |         |         |         |  
    2+ 5       0.2572      1.77  | Q  V    |         |         |         |  
    2+10       0.2695      1.79  | Q  V    |         |         |         |  
    2+15       0.2824      1.87  | Q  V    |         |         |         |  
    2+20       0.2953      1.88  | Q   V   |         |         |         |  
    2+25       0.3083      1.89  | Q   V   |         |         |         |  
    2+30       0.3213      1.89  | Q   V   |         |         |         |  
    2+35       0.3344      1.89  | Q   V   |         |         |         |  
    2+40       0.3474      1.89  | Q    V  |         |         |         |  
    2+45       0.3610      1.98  | Q    V  |         |         |         |  
    2+50       0.3753      2.07  | Q    V  |         |         |         |  
    2+55       0.3896      2.09  | Q     V |         |         |         |  
    3+ 0       0.4041      2.10  | Q     V |         |         |         |  
    3+ 5       0.4185      2.10  | Q     V |         |         |         |  
    3+10       0.4336      2.19  | Q     V |         |         |         |  
    3+15       0.4493      2.28  |  Q     V|         |         |         |  
    3+20       0.4652      2.30  |  Q     V|         |         |         |  
    3+25       0.4817      2.40  |  Q     V|         |         |         |  
    3+30       0.4995      2.58  |  Q      V         |         |         |  
    3+35       0.5189      2.81  |  Q      V         |         |         |  
    3+40       0.5392      2.96  |  Q      |V        |         |         |  
    3+45       0.5613      3.20  |   Q     |V        |         |         |  
    3+50       0.5848      3.42  |   Q     | V       |         |         |  
    3+55       0.6101      3.67  |   Q     | V       |         |         |  
    4+ 0       0.6369      3.89  |    Q    |  V      |         |         |  
    4+ 5       0.6654      4.14  |    Q    |  V      |         |         |  
    4+10       0.6969      4.57  |     Q   |   V     |         |         |  
    4+15       0.7315      5.03  |     Q   |    V    |         |         |  
    4+20       0.7693      5.50  |      Q  |    V    |         |         |  
    4+25       0.8105      5.97  |      Q  |     V   |         |         |  
    4+30       0.8534      6.24  |       Q |      V  |         |         |  
    4+35       0.8982      6.51  |       Q |       V |         |         |  
    4+40       0.9460      6.94  |        Q|        V|         |         |  
    4+45       0.9969      7.39  |        Q|         V         |         |  
    4+50       1.0497      7.66  |         Q         |V        |         |  
    4+55       1.1043      7.93  |         Q         | V       |         |  
    5+ 0       1.1618      8.36  |         |Q        |  V      |         |  
    5+ 5       1.2282      9.64  |         | Q       |    V    |         |  
    5+10       1.3093     11.76  |         |    Q    |     V   |         |  
    5+15       1.4032     13.63  |         |       Q |       V |         |  
    5+20       1.5077     15.18  |         |         Q         V         |  
    5+25       1.6251     17.05  |         |         | Q       |  V      |  
    5+30       1.7638     20.13  |         |         |     Q   |     V   |  
    5+35       1.8640     14.55  |         |        Q|         |       V |  
    5+40       1.9049      5.93  |      Q  |         |         |        V|  
    5+45       1.9242      2.81  |  Q      |         |         |        V|  
    5+50       1.9338      1.40  |Q        |         |         |        V|  
    5+55       1.9402      0.92  |Q        |         |         |        V|  
    6+ 0       1.9443      0.60  Q         |         |         |        V|  
    6+ 5       1.9462      0.28  Q         |         |         |        V|  
    6+10       1.9467      0.06  Q         |         |         |        V|  
    6+15       1.9468      0.02  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  06/10/16 File: ARBONSITE24100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 100-YEAR, 1-HOUR STORM DURATION 
 ONSITE AREA "B" 
 FILENAME: ARBONSITE 
 -------------------------------------------------------------------- 
 Drainage Area =      15.65(Ac.)  =      0.024 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      15.65(Ac.)  =      0.024 Sq. Mi. 
 Length along longest watercourse =    1881.50(Ft.) 
 Length along longest watercourse measured to centroid =     959.32(Ft.) 
 Length along longest watercourse =      0.356 Mi. 
 Length along longest watercourse measured to centroid =      0.182 Mi. 
 Difference in elevation =     136.00(Ft.) 
 Slope along watercourse =    381.6529 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.041 Hr. 
 Lag time =     2.47 Min. 
 25% of lag time =     0.62 Min. 
 40% of lag time =     0.99 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        15.65         2.00         31.30 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        15.65         5.00         78.25 
 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    5.000(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    5.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     15.650           68.90         0.429 
  Total Area Entered =     15.65(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-2     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 68.9  68.9      0.374     0.429        0.230       1.000      0.230 
                                                          Sum (F) =   0.230 
 Area averaged mean soil loss (F) (In/Hr) =  0.230 
 Minimum soil loss rate ((In/Hr)) =  0.115 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.557 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        202.664         43.858              6.917 
     2   0.167        405.329         43.182              6.811 
     3   0.250        607.993          8.686              1.370 
     4   0.333        810.657          4.274              0.674 
                               Sum = 100.000   Sum=      15.772 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.040       (  0.407)       0.022        0.018 
   2   0.17     0.07      0.040       (  0.405)       0.022        0.018 
   3   0.25     0.07      0.040       (  0.404)       0.022        0.018 
   4   0.33     0.10      0.060       (  0.402)       0.033        0.027 
   5   0.42     0.10      0.060       (  0.401)       0.033        0.027 
   6   0.50     0.10      0.060       (  0.399)       0.033        0.027 
   7   0.58     0.10      0.060       (  0.397)       0.033        0.027 
   8   0.67     0.10      0.060       (  0.396)       0.033        0.027 
   9   0.75     0.10      0.060       (  0.394)       0.033        0.027 
  10   0.83     0.13      0.080       (  0.393)       0.045        0.035 
  11   0.92     0.13      0.080       (  0.391)       0.045        0.035 
  12   1.00     0.13      0.080       (  0.390)       0.045        0.035 
  13   1.08     0.10      0.060       (  0.388)       0.033        0.027 
  14   1.17     0.10      0.060       (  0.387)       0.033        0.027 
  15   1.25     0.10      0.060       (  0.385)       0.033        0.027 
  16   1.33     0.10      0.060       (  0.384)       0.033        0.027 
  17   1.42     0.10      0.060       (  0.382)       0.033        0.027 
  18   1.50     0.10      0.060       (  0.381)       0.033        0.027 
  19   1.58     0.10      0.060       (  0.379)       0.033        0.027 
  20   1.67     0.10      0.060       (  0.378)       0.033        0.027 
  21   1.75     0.10      0.060       (  0.376)       0.033        0.027 
  22   1.83     0.13      0.080       (  0.374)       0.045        0.035 
  23   1.92     0.13      0.080       (  0.373)       0.045        0.035 
  24   2.00     0.13      0.080       (  0.371)       0.045        0.035 
  25   2.08     0.13      0.080       (  0.370)       0.045        0.035 
  26   2.17     0.13      0.080       (  0.368)       0.045        0.035 
  27   2.25     0.13      0.080       (  0.367)       0.045        0.035 
  28   2.33     0.13      0.080       (  0.365)       0.045        0.035 
  29   2.42     0.13      0.080       (  0.364)       0.045        0.035 
  30   2.50     0.13      0.080       (  0.362)       0.045        0.035 
  31   2.58     0.17      0.100       (  0.361)       0.056        0.044 
  32   2.67     0.17      0.100       (  0.360)       0.056        0.044 
  33   2.75     0.17      0.100       (  0.358)       0.056        0.044 
  34   2.83     0.17      0.100       (  0.357)       0.056        0.044 
  35   2.92     0.17      0.100       (  0.355)       0.056        0.044 
  36   3.00     0.17      0.100       (  0.354)       0.056        0.044 
  37   3.08     0.17      0.100       (  0.352)       0.056        0.044 
  38   3.17     0.17      0.100       (  0.351)       0.056        0.044 
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  39   3.25     0.17      0.100       (  0.349)       0.056        0.044 
  40   3.33     0.17      0.100       (  0.348)       0.056        0.044 
  41   3.42     0.17      0.100       (  0.346)       0.056        0.044 
  42   3.50     0.17      0.100       (  0.345)       0.056        0.044 
  43   3.58     0.17      0.100       (  0.343)       0.056        0.044 
  44   3.67     0.17      0.100       (  0.342)       0.056        0.044 
  45   3.75     0.17      0.100       (  0.341)       0.056        0.044 
  46   3.83     0.20      0.120       (  0.339)       0.067        0.053 
  47   3.92     0.20      0.120       (  0.338)       0.067        0.053 
  48   4.00     0.20      0.120       (  0.336)       0.067        0.053 
  49   4.08     0.20      0.120       (  0.335)       0.067        0.053 
  50   4.17     0.20      0.120       (  0.333)       0.067        0.053 
  51   4.25     0.20      0.120       (  0.332)       0.067        0.053 
  52   4.33     0.23      0.140       (  0.331)       0.078        0.062 
  53   4.42     0.23      0.140       (  0.329)       0.078        0.062 
  54   4.50     0.23      0.140       (  0.328)       0.078        0.062 
  55   4.58     0.23      0.140       (  0.326)       0.078        0.062 
  56   4.67     0.23      0.140       (  0.325)       0.078        0.062 
  57   4.75     0.23      0.140       (  0.324)       0.078        0.062 
  58   4.83     0.27      0.160       (  0.322)       0.089        0.071 
  59   4.92     0.27      0.160       (  0.321)       0.089        0.071 
  60   5.00     0.27      0.160       (  0.319)       0.089        0.071 
  61   5.08     0.20      0.120       (  0.318)       0.067        0.053 
  62   5.17     0.20      0.120       (  0.317)       0.067        0.053 
  63   5.25     0.20      0.120       (  0.315)       0.067        0.053 
  64   5.33     0.23      0.140       (  0.314)       0.078        0.062 
  65   5.42     0.23      0.140       (  0.312)       0.078        0.062 
  66   5.50     0.23      0.140       (  0.311)       0.078        0.062 
  67   5.58     0.27      0.160       (  0.310)       0.089        0.071 
  68   5.67     0.27      0.160       (  0.308)       0.089        0.071 
  69   5.75     0.27      0.160       (  0.307)       0.089        0.071 
  70   5.83     0.27      0.160       (  0.306)       0.089        0.071 
  71   5.92     0.27      0.160       (  0.304)       0.089        0.071 
  72   6.00     0.27      0.160       (  0.303)       0.089        0.071 
  73   6.08     0.30      0.180       (  0.302)       0.100        0.080 
  74   6.17     0.30      0.180       (  0.300)       0.100        0.080 
  75   6.25     0.30      0.180       (  0.299)       0.100        0.080 
  76   6.33     0.30      0.180       (  0.298)       0.100        0.080 
  77   6.42     0.30      0.180       (  0.296)       0.100        0.080 
  78   6.50     0.30      0.180       (  0.295)       0.100        0.080 
  79   6.58     0.33      0.200       (  0.294)       0.111        0.089 
  80   6.67     0.33      0.200       (  0.292)       0.111        0.089 
  81   6.75     0.33      0.200       (  0.291)       0.111        0.089 
  82   6.83     0.33      0.200       (  0.290)       0.111        0.089 
  83   6.92     0.33      0.200       (  0.288)       0.111        0.089 
  84   7.00     0.33      0.200       (  0.287)       0.111        0.089 
  85   7.08     0.33      0.200       (  0.286)       0.111        0.089 
  86   7.17     0.33      0.200       (  0.284)       0.111        0.089 
  87   7.25     0.33      0.200       (  0.283)       0.111        0.089 
  88   7.33     0.37      0.220       (  0.282)       0.122        0.098 
  89   7.42     0.37      0.220       (  0.281)       0.122        0.098 
  90   7.50     0.37      0.220       (  0.279)       0.122        0.098 
  91   7.58     0.40      0.240       (  0.278)       0.134        0.106 
  92   7.67     0.40      0.240       (  0.277)       0.134        0.106 
  93   7.75     0.40      0.240       (  0.275)       0.134        0.106 
  94   7.83     0.43      0.260       (  0.274)       0.145        0.115 
  95   7.92     0.43      0.260       (  0.273)       0.145        0.115 
  96   8.00     0.43      0.260       (  0.272)       0.145        0.115 
  97   8.08     0.50      0.300       (  0.270)       0.167        0.133 
  98   8.17     0.50      0.300       (  0.269)       0.167        0.133 
  99   8.25     0.50      0.300       (  0.268)       0.167        0.133 
 100   8.33     0.50      0.300       (  0.267)       0.167        0.133 
 101   8.42     0.50      0.300       (  0.265)       0.167        0.133 
 102   8.50     0.50      0.300       (  0.264)       0.167        0.133 
 103   8.58     0.53      0.320       (  0.263)       0.178        0.142 
 104   8.67     0.53      0.320       (  0.262)       0.178        0.142 
 105   8.75     0.53      0.320       (  0.260)       0.178        0.142 
 106   8.83     0.57      0.340       (  0.259)       0.189        0.151 
 107   8.92     0.57      0.340       (  0.258)       0.189        0.151 
 108   9.00     0.57      0.340       (  0.257)       0.189        0.151 
 109   9.08     0.63      0.380       (  0.256)       0.212        0.168 
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 110   9.17     0.63      0.380       (  0.254)       0.212        0.168 
 111   9.25     0.63      0.380       (  0.253)       0.212        0.168 
 112   9.33     0.67      0.400       (  0.252)       0.223        0.177 
 113   9.42     0.67      0.400       (  0.251)       0.223        0.177 
 114   9.50     0.67      0.400       (  0.249)       0.223        0.177 
 115   9.58     0.70      0.420       (  0.248)       0.234        0.186 
 116   9.67     0.70      0.420       (  0.247)       0.234        0.186 
 117   9.75     0.70      0.420       (  0.246)       0.234        0.186 
 118   9.83     0.73      0.440          0.245    (  0.245)        0.195 
 119   9.92     0.73      0.440          0.244    (  0.245)        0.196 
 120  10.00     0.73      0.440          0.242    (  0.245)        0.198 
 121  10.08     0.50      0.300       (  0.241)       0.167        0.133 
 122  10.17     0.50      0.300       (  0.240)       0.167        0.133 
 123  10.25     0.50      0.300       (  0.239)       0.167        0.133 
 124  10.33     0.50      0.300       (  0.238)       0.167        0.133 
 125  10.42     0.50      0.300       (  0.237)       0.167        0.133 
 126  10.50     0.50      0.300       (  0.235)       0.167        0.133 
 127  10.58     0.67      0.400       (  0.234)       0.223        0.177 
 128  10.67     0.67      0.400       (  0.233)       0.223        0.177 
 129  10.75     0.67      0.400       (  0.232)       0.223        0.177 
 130  10.83     0.67      0.400       (  0.231)       0.223        0.177 
 131  10.92     0.67      0.400       (  0.230)       0.223        0.177 
 132  11.00     0.67      0.400       (  0.229)       0.223        0.177 
 133  11.08     0.63      0.380       (  0.227)       0.212        0.168 
 134  11.17     0.63      0.380       (  0.226)       0.212        0.168 
 135  11.25     0.63      0.380       (  0.225)       0.212        0.168 
 136  11.33     0.63      0.380       (  0.224)       0.212        0.168 
 137  11.42     0.63      0.380       (  0.223)       0.212        0.168 
 138  11.50     0.63      0.380       (  0.222)       0.212        0.168 
 139  11.58     0.57      0.340       (  0.221)       0.189        0.151 
 140  11.67     0.57      0.340       (  0.220)       0.189        0.151 
 141  11.75     0.57      0.340       (  0.219)       0.189        0.151 
 142  11.83     0.60      0.360       (  0.217)       0.200        0.160 
 143  11.92     0.60      0.360       (  0.216)       0.200        0.160 
 144  12.00     0.60      0.360       (  0.215)       0.200        0.160 
 145  12.08     0.83      0.500          0.214    (  0.278)        0.286 
 146  12.17     0.83      0.500          0.213    (  0.278)        0.287 
 147  12.25     0.83      0.500          0.212    (  0.278)        0.288 
 148  12.33     0.87      0.520          0.211    (  0.290)        0.309 
 149  12.42     0.87      0.520          0.210    (  0.290)        0.310 
 150  12.50     0.87      0.520          0.209    (  0.290)        0.311 
 151  12.58     0.93      0.560          0.208    (  0.312)        0.352 
 152  12.67     0.93      0.560          0.207    (  0.312)        0.353 
 153  12.75     0.93      0.560          0.206    (  0.312)        0.354 
 154  12.83     0.97      0.580          0.205    (  0.323)        0.375 
 155  12.92     0.97      0.580          0.204    (  0.323)        0.376 
 156  13.00     0.97      0.580          0.203    (  0.323)        0.377 
 157  13.08     1.13      0.680          0.202    (  0.379)        0.478 
 158  13.17     1.13      0.680          0.201    (  0.379)        0.479 
 159  13.25     1.13      0.680          0.200    (  0.379)        0.480 
 160  13.33     1.13      0.680          0.199    (  0.379)        0.481 
 161  13.42     1.13      0.680          0.198    (  0.379)        0.482 
 162  13.50     1.13      0.680          0.197    (  0.379)        0.483 
 163  13.58     0.77      0.460          0.196    (  0.256)        0.264 
 164  13.67     0.77      0.460          0.195    (  0.256)        0.265 
 165  13.75     0.77      0.460          0.194    (  0.256)        0.266 
 166  13.83     0.77      0.460          0.193    (  0.256)        0.267 
 167  13.92     0.77      0.460          0.192    (  0.256)        0.268 
 168  14.00     0.77      0.460          0.191    (  0.256)        0.269 
 169  14.08     0.90      0.540          0.190    (  0.301)        0.350 
 170  14.17     0.90      0.540          0.189    (  0.301)        0.351 
 171  14.25     0.90      0.540          0.188    (  0.301)        0.352 
 172  14.33     0.87      0.520          0.187    (  0.290)        0.333 
 173  14.42     0.87      0.520          0.186    (  0.290)        0.334 
 174  14.50     0.87      0.520          0.185    (  0.290)        0.335 
 175  14.58     0.87      0.520          0.184    (  0.290)        0.336 
 176  14.67     0.87      0.520          0.183    (  0.290)        0.337 
 177  14.75     0.87      0.520          0.182    (  0.290)        0.338 
 178  14.83     0.83      0.500          0.181    (  0.278)        0.319 
 179  14.92     0.83      0.500          0.180    (  0.278)        0.320 
 180  15.00     0.83      0.500          0.179    (  0.278)        0.321 
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 181  15.08     0.80      0.480          0.178    (  0.267)        0.302 
 182  15.17     0.80      0.480          0.177    (  0.267)        0.303 
 183  15.25     0.80      0.480          0.177    (  0.267)        0.303 
 184  15.33     0.77      0.460          0.176    (  0.256)        0.284 
 185  15.42     0.77      0.460          0.175    (  0.256)        0.285 
 186  15.50     0.77      0.460          0.174    (  0.256)        0.286 
 187  15.58     0.63      0.380          0.173    (  0.212)        0.207 
 188  15.67     0.63      0.380          0.172    (  0.212)        0.208 
 189  15.75     0.63      0.380          0.171    (  0.212)        0.209 
 190  15.83     0.63      0.380          0.170    (  0.212)        0.210 
 191  15.92     0.63      0.380          0.169    (  0.212)        0.211 
 192  16.00     0.63      0.380          0.169    (  0.212)        0.211 
 193  16.08     0.13      0.080       (  0.168)       0.045        0.035 
 194  16.17     0.13      0.080       (  0.167)       0.045        0.035 
 195  16.25     0.13      0.080       (  0.166)       0.045        0.035 
 196  16.33     0.13      0.080       (  0.165)       0.045        0.035 
 197  16.42     0.13      0.080       (  0.164)       0.045        0.035 
 198  16.50     0.13      0.080       (  0.163)       0.045        0.035 
 199  16.58     0.10      0.060       (  0.163)       0.033        0.027 
 200  16.67     0.10      0.060       (  0.162)       0.033        0.027 
 201  16.75     0.10      0.060       (  0.161)       0.033        0.027 
 202  16.83     0.10      0.060       (  0.160)       0.033        0.027 
 203  16.92     0.10      0.060       (  0.159)       0.033        0.027 
 204  17.00     0.10      0.060       (  0.159)       0.033        0.027 
 205  17.08     0.17      0.100       (  0.158)       0.056        0.044 
 206  17.17     0.17      0.100       (  0.157)       0.056        0.044 
 207  17.25     0.17      0.100       (  0.156)       0.056        0.044 
 208  17.33     0.17      0.100       (  0.155)       0.056        0.044 
 209  17.42     0.17      0.100       (  0.155)       0.056        0.044 
 210  17.50     0.17      0.100       (  0.154)       0.056        0.044 
 211  17.58     0.17      0.100       (  0.153)       0.056        0.044 
 212  17.67     0.17      0.100       (  0.152)       0.056        0.044 
 213  17.75     0.17      0.100       (  0.152)       0.056        0.044 
 214  17.83     0.13      0.080       (  0.151)       0.045        0.035 
 215  17.92     0.13      0.080       (  0.150)       0.045        0.035 
 216  18.00     0.13      0.080       (  0.149)       0.045        0.035 
 217  18.08     0.13      0.080       (  0.149)       0.045        0.035 
 218  18.17     0.13      0.080       (  0.148)       0.045        0.035 
 219  18.25     0.13      0.080       (  0.147)       0.045        0.035 
 220  18.33     0.13      0.080       (  0.146)       0.045        0.035 
 221  18.42     0.13      0.080       (  0.146)       0.045        0.035 
 222  18.50     0.13      0.080       (  0.145)       0.045        0.035 
 223  18.58     0.10      0.060       (  0.144)       0.033        0.027 
 224  18.67     0.10      0.060       (  0.144)       0.033        0.027 
 225  18.75     0.10      0.060       (  0.143)       0.033        0.027 
 226  18.83     0.07      0.040       (  0.142)       0.022        0.018 
 227  18.92     0.07      0.040       (  0.142)       0.022        0.018 
 228  19.00     0.07      0.040       (  0.141)       0.022        0.018 
 229  19.08     0.10      0.060       (  0.140)       0.033        0.027 
 230  19.17     0.10      0.060       (  0.140)       0.033        0.027 
 231  19.25     0.10      0.060       (  0.139)       0.033        0.027 
 232  19.33     0.13      0.080       (  0.138)       0.045        0.035 
 233  19.42     0.13      0.080       (  0.138)       0.045        0.035 
 234  19.50     0.13      0.080       (  0.137)       0.045        0.035 
 235  19.58     0.10      0.060       (  0.136)       0.033        0.027 
 236  19.67     0.10      0.060       (  0.136)       0.033        0.027 
 237  19.75     0.10      0.060       (  0.135)       0.033        0.027 
 238  19.83     0.07      0.040       (  0.134)       0.022        0.018 
 239  19.92     0.07      0.040       (  0.134)       0.022        0.018 
 240  20.00     0.07      0.040       (  0.133)       0.022        0.018 
 241  20.08     0.10      0.060       (  0.133)       0.033        0.027 
 242  20.17     0.10      0.060       (  0.132)       0.033        0.027 
 243  20.25     0.10      0.060       (  0.132)       0.033        0.027 
 244  20.33     0.10      0.060       (  0.131)       0.033        0.027 
 245  20.42     0.10      0.060       (  0.130)       0.033        0.027 
 246  20.50     0.10      0.060       (  0.130)       0.033        0.027 
 247  20.58     0.10      0.060       (  0.129)       0.033        0.027 
 248  20.67     0.10      0.060       (  0.129)       0.033        0.027 
 249  20.75     0.10      0.060       (  0.128)       0.033        0.027 
 250  20.83     0.07      0.040       (  0.128)       0.022        0.018 
 251  20.92     0.07      0.040       (  0.127)       0.022        0.018 
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 252  21.00     0.07      0.040       (  0.127)       0.022        0.018 
 253  21.08     0.10      0.060       (  0.126)       0.033        0.027 
 254  21.17     0.10      0.060       (  0.126)       0.033        0.027 
 255  21.25     0.10      0.060       (  0.125)       0.033        0.027 
 256  21.33     0.07      0.040       (  0.125)       0.022        0.018 
 257  21.42     0.07      0.040       (  0.124)       0.022        0.018 
 258  21.50     0.07      0.040       (  0.124)       0.022        0.018 
 259  21.58     0.10      0.060       (  0.123)       0.033        0.027 
 260  21.67     0.10      0.060       (  0.123)       0.033        0.027 
 261  21.75     0.10      0.060       (  0.122)       0.033        0.027 
 262  21.83     0.07      0.040       (  0.122)       0.022        0.018 
 263  21.92     0.07      0.040       (  0.122)       0.022        0.018 
 264  22.00     0.07      0.040       (  0.121)       0.022        0.018 
 265  22.08     0.10      0.060       (  0.121)       0.033        0.027 
 266  22.17     0.10      0.060       (  0.120)       0.033        0.027 
 267  22.25     0.10      0.060       (  0.120)       0.033        0.027 
 268  22.33     0.07      0.040       (  0.120)       0.022        0.018 
 269  22.42     0.07      0.040       (  0.119)       0.022        0.018 
 270  22.50     0.07      0.040       (  0.119)       0.022        0.018 
 271  22.58     0.07      0.040       (  0.119)       0.022        0.018 
 272  22.67     0.07      0.040       (  0.118)       0.022        0.018 
 273  22.75     0.07      0.040       (  0.118)       0.022        0.018 
 274  22.83     0.07      0.040       (  0.118)       0.022        0.018 
 275  22.92     0.07      0.040       (  0.117)       0.022        0.018 
 276  23.00     0.07      0.040       (  0.117)       0.022        0.018 
 277  23.08     0.07      0.040       (  0.117)       0.022        0.018 
 278  23.17     0.07      0.040       (  0.116)       0.022        0.018 
 279  23.25     0.07      0.040       (  0.116)       0.022        0.018 
 280  23.33     0.07      0.040       (  0.116)       0.022        0.018 
 281  23.42     0.07      0.040       (  0.116)       0.022        0.018 
 282  23.50     0.07      0.040       (  0.116)       0.022        0.018 
 283  23.58     0.07      0.040       (  0.115)       0.022        0.018 
 284  23.67     0.07      0.040       (  0.115)       0.022        0.018 
 285  23.75     0.07      0.040       (  0.115)       0.022        0.018 
 286  23.83     0.07      0.040       (  0.115)       0.022        0.018 
 287  23.92     0.07      0.040       (  0.115)       0.022        0.018 
 288  24.00     0.07      0.040       (  0.115)       0.022        0.018 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =    31.2 
 Flood volume = Effective rainfall      2.60(In) 
  times area      15.7(Ac.)/[(In)/(Ft.)] =       3.4(Ac.Ft) 
 Total soil loss =      2.40(In) 
 Total soil loss =     3.132(Ac.Ft) 
 Total rainfall =      5.00(In) 
 Flood volume =      147596.1 Cubic Feet 
 Total soil loss =      136442.7 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      7.616(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0008      0.12  Q         |         |         |         |  
    0+10       0.0025      0.24  Q         |         |         |         |  
    0+15       0.0044      0.27  VQ        |         |         |         |  
    0+20       0.0067      0.34  VQ        |         |         |         |  
    0+25       0.0095      0.40  VQ        |         |         |         |  
    0+30       0.0123      0.41  VQ        |         |         |         |  
    0+35       0.0152      0.42  VQ        |         |         |         |  
    0+40       0.0181      0.42  VQ        |         |         |         |  
    0+45       0.0210      0.42  VQ        |         |         |         |  
    0+50       0.0243      0.48  VQ        |         |         |         |  
    0+55       0.0280      0.54  V Q       |         |         |         |  
    1+ 0       0.0319      0.55  V Q       |         |         |         |  
    1+ 5       0.0353      0.50  VQ        |         |         |         |  
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    1+10       0.0383      0.44  VQ        |         |         |         |  
    1+15       0.0412      0.43  VQ        |         |         |         |  
    1+20       0.0441      0.42  VQ        |         |         |         |  
    1+25       0.0470      0.42  VQ        |         |         |         |  
    1+30       0.0499      0.42  VQ        |         |         |         |  
    1+35       0.0528      0.42  VQ        |         |         |         |  
    1+40       0.0557      0.42  VQ        |         |         |         |  
    1+45       0.0586      0.42  VQ        |         |         |         |  
    1+50       0.0619      0.48  VQ        |         |         |         |  
    1+55       0.0656      0.54  V Q       |         |         |         |  
    2+ 0       0.0694      0.55  V Q       |         |         |         |  
    2+ 5       0.0733      0.56  V Q       |         |         |         |  
    2+10       0.0771      0.56  V Q       |         |         |         |  
    2+15       0.0810      0.56  V Q       |         |         |         |  
    2+20       0.0848      0.56  |VQ       |         |         |         |  
    2+25       0.0887      0.56  |VQ       |         |         |         |  
    2+30       0.0925      0.56  |VQ       |         |         |         |  
    2+35       0.0968      0.62  |VQ       |         |         |         |  
    2+40       0.1015      0.68  |VQ       |         |         |         |  
    2+45       0.1063      0.69  |VQ       |         |         |         |  
    2+50       0.1111      0.70  |VQ       |         |         |         |  
    2+55       0.1159      0.70  |VQ       |         |         |         |  
    3+ 0       0.1207      0.70  |VQ       |         |         |         |  
    3+ 5       0.1256      0.70  |VQ       |         |         |         |  
    3+10       0.1304      0.70  |VQ       |         |         |         |  
    3+15       0.1352      0.70  |VQ       |         |         |         |  
    3+20       0.1400      0.70  |VQ       |         |         |         |  
    3+25       0.1448      0.70  |VQ       |         |         |         |  
    3+30       0.1496      0.70  |VQ       |         |         |         |  
    3+35       0.1544      0.70  |VQ       |         |         |         |  
    3+40       0.1593      0.70  |VQ       |         |         |         |  
    3+45       0.1641      0.70  |VQ       |         |         |         |  
    3+50       0.1693      0.76  |V Q      |         |         |         |  
    3+55       0.1750      0.82  | VQ      |         |         |         |  
    4+ 0       0.1807      0.83  | VQ      |         |         |         |  
    4+ 5       0.1865      0.84  | VQ      |         |         |         |  
    4+10       0.1923      0.84  | VQ      |         |         |         |  
    4+15       0.1981      0.84  | VQ      |         |         |         |  
    4+20       0.2043      0.90  | VQ      |         |         |         |  
    4+25       0.2109      0.96  | VQ      |         |         |         |  
    4+30       0.2176      0.97  | VQ      |         |         |         |  
    4+35       0.2243      0.98  | VQ      |         |         |         |  
    4+40       0.2311      0.98  | VQ      |         |         |         |  
    4+45       0.2378      0.98  | VQ      |         |         |         |  
    4+50       0.2450      1.04  | V Q     |         |         |         |  
    4+55       0.2526      1.10  | V Q     |         |         |         |  
    5+ 0       0.2602      1.11  |  VQ     |         |         |         |  
    5+ 5       0.2671      1.00  |  Q      |         |         |         |  
    5+10       0.2731      0.88  |  Q      |         |         |         |  
    5+15       0.2790      0.85  |  Q      |         |         |         |  
    5+20       0.2852      0.90  |  Q      |         |         |         |  
    5+25       0.2918      0.96  |  Q      |         |         |         |  
    5+30       0.2985      0.97  |  Q      |         |         |         |  
    5+35       0.3057      1.04  |  VQ     |         |         |         |  
    5+40       0.3132      1.10  |  VQ     |         |         |         |  
    5+45       0.3209      1.11  |  VQ     |         |         |         |  
    5+50       0.3286      1.12  |  VQ     |         |         |         |  
    5+55       0.3363      1.12  |  VQ     |         |         |         |  
    6+ 0       0.3440      1.12  |   Q     |         |         |         |  
    6+ 5       0.3522      1.18  |   Q     |         |         |         |  
    6+10       0.3607      1.24  |   Q     |         |         |         |  
    6+15       0.3693      1.25  |   VQ    |         |         |         |  
    6+20       0.3780      1.26  |   VQ    |         |         |         |  
    6+25       0.3867      1.26  |   VQ    |         |         |         |  
    6+30       0.3953      1.26  |   VQ    |         |         |         |  
    6+35       0.4044      1.32  |   VQ    |         |         |         |  
    6+40       0.4139      1.38  |   VQ    |         |         |         |  
    6+45       0.4235      1.39  |   VQ    |         |         |         |  
    6+50       0.4332      1.40  |    Q    |         |         |         |  
    6+55       0.4428      1.40  |    Q    |         |         |         |  
    7+ 0       0.4524      1.40  |    Q    |         |         |         |  
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    7+ 5       0.4621      1.40  |    Q    |         |         |         |  
    7+10       0.4717      1.40  |    Q    |         |         |         |  
    7+15       0.4813      1.40  |    Q    |         |         |         |  
    7+20       0.4914      1.46  |    Q    |         |         |         |  
    7+25       0.5019      1.52  |    VQ   |         |         |         |  
    7+30       0.5124      1.53  |     Q   |         |         |         |  
    7+35       0.5234      1.60  |     Q   |         |         |         |  
    7+40       0.5349      1.66  |     Q   |         |         |         |  
    7+45       0.5464      1.67  |     Q   |         |         |         |  
    7+50       0.5584      1.74  |     Q   |         |         |         |  
    7+55       0.5708      1.80  |     VQ  |         |         |         |  
    8+ 0       0.5832      1.81  |     VQ  |         |         |         |  
    8+ 5       0.5966      1.94  |      Q  |         |         |         |  
    8+10       0.6108      2.06  |      VQ |         |         |         |  
    8+15       0.6252      2.09  |      VQ |         |         |         |  
    8+20       0.6396      2.10  |      VQ |         |         |         |  
    8+25       0.6541      2.10  |      VQ |         |         |         |  
    8+30       0.6685      2.10  |      VQ |         |         |         |  
    8+35       0.6834      2.16  |       Q |         |         |         |  
    8+40       0.6987      2.22  |       Q |         |         |         |  
    8+45       0.7141      2.23  |       Q |         |         |         |  
    8+50       0.7299      2.30  |       VQ|         |         |         |  
    8+55       0.7462      2.36  |       VQ|         |         |         |  
    9+ 0       0.7625      2.37  |        Q|         |         |         |  
    9+ 5       0.7797      2.50  |        VQ         |         |         |  
    9+10       0.7978      2.62  |        VQ         |         |         |  
    9+15       0.8160      2.65  |        VQ         |         |         |  
    9+20       0.8347      2.72  |        VQ         |         |         |  
    9+25       0.8539      2.78  |         VQ        |         |         |  
    9+30       0.8731      2.79  |         VQ        |         |         |  
    9+35       0.8928      2.86  |         VQ        |         |         |  
    9+40       0.9129      2.92  |         VQ        |         |         |  
    9+45       0.9331      2.93  |         |Q        |         |         |  
    9+50       0.9537      3.00  |         |VQ       |         |         |  
    9+55       0.9749      3.07  |         |VQ       |         |         |  
   10+ 0       0.9962      3.10  |         |VQ       |         |         |  
   10+ 5       1.0146      2.67  |         QV        |         |         |  
   10+10       1.0299      2.23  |       Q | V       |         |         |  
   10+15       1.0447      2.14  |       Q | V       |         |         |  
   10+20       1.0591      2.10  |       Q | V       |         |         |  
   10+25       1.0736      2.10  |       Q | V       |         |         |  
   10+30       1.0880      2.10  |       Q | V       |         |         |  
   10+35       1.1046      2.40  |        Q|  V      |         |         |  
   10+40       1.1232      2.71  |         Q  V      |         |         |  
   10+45       1.1423      2.77  |         |Q V      |         |         |  
   10+50       1.1616      2.80  |         |Q V      |         |         |  
   10+55       1.1808      2.80  |         |Q V      |         |         |  
   11+ 0       1.2001      2.80  |         |Q  V     |         |         |  
   11+ 5       1.2189      2.74  |         Q   V     |         |         |  
   11+10       1.2374      2.68  |         Q   V     |         |         |  
   11+15       1.2557      2.66  |         Q   V     |         |         |  
   11+20       1.2740      2.66  |         Q    V    |         |         |  
   11+25       1.2923      2.66  |         Q    V    |         |         |  
   11+30       1.3106      2.66  |         Q    V    |         |         |  
   11+35       1.3281      2.53  |         Q    V    |         |         |  
   11+40       1.3447      2.41  |        Q|    V    |         |         |  
   11+45       1.3612      2.39  |        Q|     V   |         |         |  
   11+50       1.3780      2.44  |        Q|     V   |         |         |  
   11+55       1.3952      2.50  |        Q|     V   |         |         |  
   12+ 0       1.4125      2.51  |         Q     V   |         |         |  
   12+ 5       1.4358      3.39  |         |  Q  V   |         |         |  
   12+10       1.4652      4.26  |         |      Q  |         |         |  
   12+15       1.4958      4.45  |         |      Q  |         |         |  
   12+20       1.5281      4.69  |         |       Q |         |         |  
   12+25       1.5614      4.84  |         |       VQ|         |         |  
   12+30       1.5950      4.88  |         |       VQ|         |         |  
   12+35       1.6307      5.19  |         |        VQ         |         |  
   12+40       1.6685      5.48  |         |        V|Q        |         |  
   12+45       1.7067      5.55  |         |         V Q       |         |  
   12+50       1.7462      5.73  |         |         V Q       |         |  
   12+55       1.7867      5.88  |         |         |V Q      |         |  
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   13+ 0       1.8275      5.93  |         |         |V Q      |         |  
   13+ 5       1.8733      6.65  |         |         | V   Q   |         |  
   13+10       1.9239      7.35  |         |         | V      Q|         |  
   13+15       1.9756      7.50  |         |         |  V      Q         |  
   13+20       2.0278      7.58  |         |         |  V      Q         |  
   13+25       2.0802      7.60  |         |         |   V     Q         |  
   13+30       2.1326      7.62  |         |         |    V    Q         |  
   13+35       2.1747      6.11  |         |         |   QV    |         |  
   13+40       2.2066      4.63  |         |       Q |     V   |         |  
   13+45       2.2365      4.34  |         |      Q  |     V   |         |  
   13+50       2.2655      4.21  |         |     Q   |     V   |         |  
   13+55       2.2945      4.22  |         |     Q   |      V  |         |  
   14+ 0       2.3237      4.24  |         |     Q   |      V  |         |  
   14+ 5       2.3568      4.81  |         |        Q|      V  |         |  
   14+10       2.3938      5.37  |         |         |Q      V |         |  
   14+15       2.4316      5.49  |         |         |Q      V |         |  
   14+20       2.4690      5.42  |         |         |Q       V|         |  
   14+25       2.5055      5.30  |         |         |Q       V|         |  
   14+30       2.5420      5.29  |         |         |Q        V         |  
   14+35       2.5784      5.29  |         |         |Q        V         |  
   14+40       2.6150      5.31  |         |         |Q        V         |  
   14+45       2.6516      5.32  |         |         |Q        |V        |  
   14+50       2.6874      5.20  |         |         Q         |V        |  
   14+55       2.7224      5.08  |         |         Q         | V       |  
   15+ 0       2.7572      5.06  |         |         Q         | V       |  
   15+ 5       2.7912      4.93  |         |        Q|         | V       |  
   15+10       2.8243      4.80  |         |        Q|         |  V      |  
   15+15       2.8573      4.79  |         |        Q|         |  V      |  
   15+20       2.8893      4.65  |         |       Q |         |   V     |  
   15+25       2.9205      4.53  |         |       Q |         |   V     |  
   15+30       2.9517      4.52  |         |       Q |         |   V     |  
   15+35       2.9790      3.97  |         |    Q    |         |    V    |  
   15+40       3.0026      3.43  |         |  Q      |         |    V    |  
   15+45       3.0256      3.34  |         |  Q      |         |    V    |  
   15+50       3.0483      3.30  |         |  Q      |         |    V    |  
   15+55       3.0712      3.31  |         |  Q      |         |     V   |  
   16+ 0       3.0941      3.33  |         |  Q      |         |     V   |  
   16+ 5       3.1086      2.12  |       Q |         |         |     V   |  
   16+10       3.1150      0.92  |  Q      |         |         |     V   |  
   16+15       3.1196      0.68  | Q       |         |         |     V   |  
   16+20       3.1235      0.56  | Q       |         |         |     V   |  
   16+25       3.1273      0.56  | Q       |         |         |     V   |  
   16+30       3.1312      0.56  | Q       |         |         |     V   |  
   16+35       3.1346      0.50  |Q        |         |         |      V  |  
   16+40       3.1376      0.44  |Q        |         |         |      V  |  
   16+45       3.1406      0.43  |Q        |         |         |      V  |  
   16+50       3.1435      0.42  |Q        |         |         |      V  |  
   16+55       3.1464      0.42  |Q        |         |         |      V  |  
   17+ 0       3.1492      0.42  |Q        |         |         |      V  |  
   17+ 5       3.1530      0.54  | Q       |         |         |      V  |  
   17+10       3.1575      0.66  | Q       |         |         |      V  |  
   17+15       3.1623      0.69  | Q       |         |         |      V  |  
   17+20       3.1671      0.70  | Q       |         |         |      V  |  
   17+25       3.1719      0.70  | Q       |         |         |      V  |  
   17+30       3.1767      0.70  | Q       |         |         |      V  |  
   17+35       3.1815      0.70  | Q       |         |         |      V  |  
   17+40       3.1864      0.70  | Q       |         |         |      V  |  
   17+45       3.1912      0.70  | Q       |         |         |      V  |  
   17+50       3.1956      0.64  | Q       |         |         |      V  |  
   17+55       3.1996      0.58  | Q       |         |         |      V  |  
   18+ 0       3.2034      0.57  | Q       |         |         |      V  |  
   18+ 5       3.2073      0.56  | Q       |         |         |      V  |  
   18+10       3.2112      0.56  | Q       |         |         |      V  |  
   18+15       3.2150      0.56  | Q       |         |         |      V  |  
   18+20       3.2189      0.56  | Q       |         |         |      V  |  
   18+25       3.2227      0.56  | Q       |         |         |       V |  
   18+30       3.2266      0.56  | Q       |         |         |       V |  
   18+35       3.2300      0.50  |Q        |         |         |       V |  
   18+40       3.2330      0.44  |Q        |         |         |       V |  
   18+45       3.2359      0.43  |Q        |         |         |       V |  
   18+50       3.2384      0.36  |Q        |         |         |       V |  
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   18+55       3.2405      0.30  |Q        |         |         |       V |  
   19+ 0       3.2424      0.29  |Q        |         |         |       V |  
   19+ 5       3.2448      0.34  |Q        |         |         |       V |  
   19+10       3.2475      0.40  |Q        |         |         |       V |  
   19+15       3.2504      0.41  |Q        |         |         |       V |  
   19+20       3.2537      0.48  |Q        |         |         |       V |  
   19+25       3.2574      0.54  | Q       |         |         |       V |  
   19+30       3.2612      0.55  | Q       |         |         |       V |  
   19+35       3.2647      0.50  |Q        |         |         |       V |  
   19+40       3.2677      0.44  |Q        |         |         |       V |  
   19+45       3.2706      0.43  |Q        |         |         |       V |  
   19+50       3.2731      0.36  |Q        |         |         |       V |  
   19+55       3.2751      0.30  |Q        |         |         |       V |  
   20+ 0       3.2771      0.29  |Q        |         |         |       V |  
   20+ 5       3.2795      0.34  |Q        |         |         |       V |  
   20+10       3.2822      0.40  |Q        |         |         |       V |  
   20+15       3.2851      0.41  |Q        |         |         |       V |  
   20+20       3.2880      0.42  |Q        |         |         |       V |  
   20+25       3.2909      0.42  |Q        |         |         |       V |  
   20+30       3.2937      0.42  |Q        |         |         |       V |  
   20+35       3.2966      0.42  |Q        |         |         |       V |  
   20+40       3.2995      0.42  |Q        |         |         |       V |  
   20+45       3.3024      0.42  |Q        |         |         |       V |  
   20+50       3.3049      0.36  |Q        |         |         |        V|  
   20+55       3.3069      0.30  |Q        |         |         |        V|  
   21+ 0       3.3089      0.29  |Q        |         |         |        V|  
   21+ 5       3.3112      0.34  |Q        |         |         |        V|  
   21+10       3.3140      0.40  |Q        |         |         |        V|  
   21+15       3.3169      0.41  |Q        |         |         |        V|  
   21+20       3.3193      0.36  |Q        |         |         |        V|  
   21+25       3.3214      0.30  |Q        |         |         |        V|  
   21+30       3.3233      0.29  |Q        |         |         |        V|  
   21+35       3.3257      0.34  |Q        |         |         |        V|  
   21+40       3.3285      0.40  |Q        |         |         |        V|  
   21+45       3.3313      0.41  |Q        |         |         |        V|  
   21+50       3.3338      0.36  |Q        |         |         |        V|  
   21+55       3.3358      0.30  |Q        |         |         |        V|  
   22+ 0       3.3378      0.29  |Q        |         |         |        V|  
   22+ 5       3.3401      0.34  |Q        |         |         |        V|  
   22+10       3.3429      0.40  |Q        |         |         |        V|  
   22+15       3.3458      0.41  |Q        |         |         |        V|  
   22+20       3.3482      0.36  |Q        |         |         |        V|  
   22+25       3.3503      0.30  |Q        |         |         |        V|  
   22+30       3.3522      0.29  |Q        |         |         |        V|  
   22+35       3.3542      0.28  |Q        |         |         |        V|  
   22+40       3.3561      0.28  |Q        |         |         |        V|  
   22+45       3.3580      0.28  |Q        |         |         |        V|  
   22+50       3.3600      0.28  |Q        |         |         |        V|  
   22+55       3.3619      0.28  |Q        |         |         |        V|  
   23+ 0       3.3638      0.28  |Q        |         |         |        V|  
   23+ 5       3.3657      0.28  |Q        |         |         |        V|  
   23+10       3.3677      0.28  |Q        |         |         |        V|  
   23+15       3.3696      0.28  |Q        |         |         |        V|  
   23+20       3.3715      0.28  |Q        |         |         |        V|  
   23+25       3.3734      0.28  |Q        |         |         |        V|  
   23+30       3.3754      0.28  |Q        |         |         |        V|  
   23+35       3.3773      0.28  |Q        |         |         |        V|  
   23+40       3.3792      0.28  |Q        |         |         |        V|  
   23+45       3.3811      0.28  |Q        |         |         |        V|  
   23+50       3.3831      0.28  |Q        |         |         |        V|  
   23+55       3.3850      0.28  |Q        |         |         |        V|  
   24+ 0       3.3869      0.28  |Q        |         |         |        V|  
   24+ 5       3.3880      0.16  Q         |         |         |        V|  
   24+10       3.3883      0.04  Q         |         |         |        V|  
   24+15       3.3883      0.01  Q         |         |         |         V  
----------------------------------------------------------------------- 
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APPENDIX E: STREET CAPACITY NORMAL DEPTH CALCULATIONS 
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APPENDIX E.1: 36’ RIGHT-OF-WAY HALF-STREET TOP-OF-CURB CAPACITY 
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.01750 ft/ft

Normal Depth 0.50 ft

Section Definitions

Station (ft) Elevation (ft)

0+00.000 0.50

0+00.125 0.00

0+02.125 0.17

0+02.125 0.20

0+18.000 0.52

Roughness Segment Definitions

Start Station Ending Station
Roughness

Coefficient

(0+00.000, 0.50) (0+18.000, 0.52) 0.015

Channel Slope (ft/ft) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)

0.00500 6.96 2.22 3.14 17.63 17.20

0.00600 7.63 2.43 3.14 17.63 17.20

0.00700 8.24 2.62 3.14 17.63 17.20

0.00800 8.81 2.80 3.14 17.63 17.20

0.00900 9.34 2.98 3.14 17.63 17.20

0.01000 9.85 3.14 3.14 17.63 17.20

0.01100 10.33 3.29 3.14 17.63 17.20

0.01200 10.79 3.44 3.14 17.63 17.20

0.01300 11.23 3.58 3.14 17.63 17.20

Rating Table for 36' ROW Street Section-Half Street TC

6/15/2016 9:59:18 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 4of1Page

1.aj

Packet Pg. 2221

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Rating Table for 36' ROW Street Section-Half Street TC
Input Data

Channel Slope (ft/ft) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)

0.01400 11.65 3.71 3.14 17.63 17.20

0.01500 12.06 3.84 3.14 17.63 17.20

0.01600 12.46 3.97 3.14 17.63 17.20

0.01700 12.84 4.09 3.14 17.63 17.20

0.01800 13.21 4.21 3.14 17.63 17.20

0.01900 13.58 4.32 3.14 17.63 17.20

0.02000 13.93 4.44 3.14 17.63 17.20

0.02100 14.27 4.54 3.14 17.63 17.20

0.02200 14.61 4.65 3.14 17.63 17.20

0.02300 14.94 4.76 3.14 17.63 17.20

0.02400 15.26 4.86 3.14 17.63 17.20

0.02500 15.57 4.96 3.14 17.63 17.20

0.02600 15.88 5.06 3.14 17.63 17.20

0.02700 16.18 5.15 3.14 17.63 17.20

0.02800 16.48 5.25 3.14 17.63 17.20

0.02900 16.77 5.34 3.14 17.63 17.20

0.03000 17.06 5.43 3.14 17.63 17.20

0.03100 17.34 5.52 3.14 17.63 17.20

0.03200 17.62 5.61 3.14 17.63 17.20

0.03300 17.89 5.70 3.14 17.63 17.20

0.03400 18.16 5.78 3.14 17.63 17.20

0.03500 18.43 5.87 3.14 17.63 17.20

0.03600 18.69 5.95 3.14 17.63 17.20

0.03700 18.95 6.03 3.14 17.63 17.20

0.03800 19.20 6.11 3.14 17.63 17.20

0.03900 19.45 6.19 3.14 17.63 17.20

0.04000 19.70 6.27 3.14 17.63 17.20

0.04100 19.94 6.35 3.14 17.63 17.20

0.04200 20.19 6.43 3.14 17.63 17.20

0.04300 20.42 6.50 3.14 17.63 17.20

0.04400 20.66 6.58 3.14 17.63 17.20

0.04500 20.89 6.65 3.14 17.63 17.20

0.04600 21.13 6.73 3.14 17.63 17.20

0.04700 21.35 6.80 3.14 17.63 17.20

0.04800 21.58 6.87 3.14 17.63 17.20

0.04900 21.80 6.94 3.14 17.63 17.20

0.05000 22.02 7.01 3.14 17.63 17.20

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Rating Table for 36' ROW Street Section-Half Street TC
Input Data

Channel Slope (ft/ft) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)

0.05100 22.24 7.08 3.14 17.63 17.20

0.05200 22.46 7.15 3.14 17.63 17.20

0.05300 22.68 7.22 3.14 17.63 17.20

0.05400 22.89 7.29 3.14 17.63 17.20

0.05500 23.10 7.35 3.14 17.63 17.20

0.05600 23.31 7.42 3.14 17.63 17.20

0.05700 23.52 7.49 3.14 17.63 17.20

0.05800 23.72 7.55 3.14 17.63 17.20

0.05900 23.92 7.62 3.14 17.63 17.20

0.06000 24.13 7.68 3.14 17.63 17.20

0.06100 24.33 7.75 3.14 17.63 17.20

0.06200 24.53 7.81 3.14 17.63 17.20

0.06300 24.72 7.87 3.14 17.63 17.20

0.06400 24.92 7.93 3.14 17.63 17.20

0.06500 25.11 8.00 3.14 17.63 17.20

0.06600 25.30 8.06 3.14 17.63 17.20

0.06700 25.50 8.12 3.14 17.63 17.20

0.06800 25.68 8.18 3.14 17.63 17.20

0.06900 25.87 8.24 3.14 17.63 17.20

0.07000 26.06 8.30 3.14 17.63 17.20

0.07100 26.25 8.36 3.14 17.63 17.20

0.07200 26.43 8.41 3.14 17.63 17.20

0.07300 26.61 8.47 3.14 17.63 17.20

0.07400 26.79 8.53 3.14 17.63 17.20

0.07500 26.97 8.59 3.14 17.63 17.20

0.07600 27.15 8.65 3.14 17.63 17.20

0.07700 27.33 8.70 3.14 17.63 17.20

0.07800 27.51 8.76 3.14 17.63 17.20

0.07900 27.68 8.81 3.14 17.63 17.20

0.08000 27.86 8.87 3.14 17.63 17.20

0.08100 28.03 8.93 3.14 17.63 17.20

0.08200 28.20 8.98 3.14 17.63 17.20

0.08300 28.38 9.03 3.14 17.63 17.20

0.08400 28.55 9.09 3.14 17.63 17.20

0.08500 28.72 9.14 3.14 17.63 17.20

0.08600 28.88 9.20 3.14 17.63 17.20

0.08700 29.05 9.25 3.14 17.63 17.20

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Rating Table for 36' ROW Street Section-Half Street TC
Input Data

Channel Slope (ft/ft) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)

0.08800 29.22 9.30 3.14 17.63 17.20

0.08900 29.38 9.36 3.14 17.63 17.20

0.09000 29.55 9.41 3.14 17.63 17.20

0.09100 29.71 9.46 3.14 17.63 17.20

0.09200 29.88 9.51 3.14 17.63 17.20

0.09300 30.04 9.56 3.14 17.63 17.20

0.09400 30.20 9.61 3.14 17.63 17.20

0.09500 30.36 9.67 3.14 17.63 17.20

0.09600 30.52 9.72 3.14 17.63 17.20

0.09700 30.68 9.77 3.14 17.63 17.20

0.09800 30.83 9.82 3.14 17.63 17.20

0.09900 30.99 9.87 3.14 17.63 17.20

0.10000 31.15 9.92 3.14 17.63 17.20

6/15/2016 9:59:18 AM
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APPENDIX E.2: 36’ RIGHT-OF-WAY HALF-STREET 12’ DRY-LANE CAPACITY (6’ 
PROVIDED FROM CENTERLINE ON HALF-STREET) 
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.01750 ft/ft

Normal Depth 0.40 ft

Section Definitions

Station (ft) Elevation (ft)

0+00.000 0.50

0+00.125 0.00

0+02.125 0.17

0+02.125 0.20

0+18.000 0.52

Roughness Segment Definitions

Start Station Ending Station
Roughness

Coefficient

(0+00.000, 0.50) (0+18.000, 0.52) 0.015

Channel Slope (ft/ft) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)

0.00500 2.94 1.81 1.62 12.33 11.98

0.00600 3.22 1.99 1.62 12.33 11.98

0.00700 3.48 2.14 1.62 12.33 11.98

0.00800 3.72 2.29 1.62 12.33 11.98

0.00900 3.95 2.43 1.62 12.33 11.98

0.01000 4.16 2.56 1.62 12.33 11.98

0.01100 4.36 2.69 1.62 12.33 11.98

0.01200 4.56 2.81 1.62 12.33 11.98

0.01300 4.74 2.92 1.62 12.33 11.98

Rating Table for 36' ROW Street Section-Half Street 12' dry lane
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Rating Table for 36' ROW Street Section-Half Street 12' dry lane
Input Data

Channel Slope (ft/ft) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)

0.01400 4.92 3.03 1.62 12.33 11.98

0.01500 5.10 3.14 1.62 12.33 11.98

0.01600 5.26 3.24 1.62 12.33 11.98

0.01700 5.42 3.34 1.62 12.33 11.98

0.01800 5.58 3.44 1.62 12.33 11.98

0.01900 5.73 3.53 1.62 12.33 11.98

0.02000 5.88 3.62 1.62 12.33 11.98

0.02100 6.03 3.71 1.62 12.33 11.98

0.02200 6.17 3.80 1.62 12.33 11.98

0.02300 6.31 3.89 1.62 12.33 11.98

0.02400 6.45 3.97 1.62 12.33 11.98

0.02500 6.58 4.05 1.62 12.33 11.98

0.02600 6.71 4.13 1.62 12.33 11.98

0.02700 6.84 4.21 1.62 12.33 11.98

0.02800 6.96 4.29 1.62 12.33 11.98

0.02900 7.08 4.36 1.62 12.33 11.98

0.03000 7.21 4.44 1.62 12.33 11.98

0.03100 7.33 4.51 1.62 12.33 11.98

0.03200 7.44 4.59 1.62 12.33 11.98

0.03300 7.56 4.66 1.62 12.33 11.98

0.03400 7.67 4.73 1.62 12.33 11.98

0.03500 7.78 4.80 1.62 12.33 11.98

0.03600 7.89 4.86 1.62 12.33 11.98

0.03700 8.00 4.93 1.62 12.33 11.98

0.03800 8.11 5.00 1.62 12.33 11.98

0.03900 8.22 5.06 1.62 12.33 11.98

0.04000 8.32 5.13 1.62 12.33 11.98

0.04100 8.42 5.19 1.62 12.33 11.98

0.04200 8.53 5.25 1.62 12.33 11.98

0.04300 8.63 5.32 1.62 12.33 11.98

0.04400 8.73 5.38 1.62 12.33 11.98

0.04500 8.83 5.44 1.62 12.33 11.98

0.04600 8.92 5.50 1.62 12.33 11.98

0.04700 9.02 5.56 1.62 12.33 11.98

0.04800 9.12 5.62 1.62 12.33 11.98

0.04900 9.21 5.67 1.62 12.33 11.98

0.05000 9.30 5.73 1.62 12.33 11.98

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Rating Table for 36' ROW Street Section-Half Street 12' dry lane
Input Data

Channel Slope (ft/ft) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)

0.05100 9.40 5.79 1.62 12.33 11.98

0.05200 9.49 5.84 1.62 12.33 11.98

0.05300 9.58 5.90 1.62 12.33 11.98

0.05400 9.67 5.96 1.62 12.33 11.98

0.05500 9.76 6.01 1.62 12.33 11.98

0.05600 9.85 6.07 1.62 12.33 11.98

0.05700 9.93 6.12 1.62 12.33 11.98

0.05800 10.02 6.17 1.62 12.33 11.98

0.05900 10.11 6.23 1.62 12.33 11.98

0.06000 10.19 6.28 1.62 12.33 11.98

0.06100 10.28 6.33 1.62 12.33 11.98

0.06200 10.36 6.38 1.62 12.33 11.98

0.06300 10.44 6.43 1.62 12.33 11.98

0.06400 10.53 6.48 1.62 12.33 11.98

0.06500 10.61 6.53 1.62 12.33 11.98

0.06600 10.69 6.58 1.62 12.33 11.98

0.06700 10.77 6.63 1.62 12.33 11.98

0.06800 10.85 6.68 1.62 12.33 11.98

0.06900 10.93 6.73 1.62 12.33 11.98

0.07000 11.01 6.78 1.62 12.33 11.98

0.07100 11.09 6.83 1.62 12.33 11.98

0.07200 11.16 6.88 1.62 12.33 11.98

0.07300 11.24 6.93 1.62 12.33 11.98

0.07400 11.32 6.97 1.62 12.33 11.98

0.07500 11.39 7.02 1.62 12.33 11.98

0.07600 11.47 7.07 1.62 12.33 11.98

0.07700 11.54 7.11 1.62 12.33 11.98

0.07800 11.62 7.16 1.62 12.33 11.98

0.07900 11.69 7.20 1.62 12.33 11.98

0.08000 11.77 7.25 1.62 12.33 11.98

0.08100 11.84 7.29 1.62 12.33 11.98

0.08200 11.91 7.34 1.62 12.33 11.98

0.08300 11.99 7.38 1.62 12.33 11.98

0.08400 12.06 7.43 1.62 12.33 11.98

0.08500 12.13 7.47 1.62 12.33 11.98

0.08600 12.20 7.52 1.62 12.33 11.98

0.08700 12.27 7.56 1.62 12.33 11.98
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Rating Table for 36' ROW Street Section-Half Street 12' dry lane
Input Data

Channel Slope (ft/ft) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)

0.08800 12.34 7.60 1.62 12.33 11.98

0.08900 12.41 7.65 1.62 12.33 11.98

0.09000 12.48 7.69 1.62 12.33 11.98

0.09100 12.55 7.73 1.62 12.33 11.98

0.09200 12.62 7.77 1.62 12.33 11.98

0.09300 12.69 7.82 1.62 12.33 11.98

0.09400 12.76 7.86 1.62 12.33 11.98

0.09500 12.82 7.90 1.62 12.33 11.98

0.09600 12.89 7.94 1.62 12.33 11.98

0.09700 12.96 7.98 1.62 12.33 11.98

0.09800 13.02 8.02 1.62 12.33 11.98

0.09900 13.09 8.06 1.62 12.33 11.98

0.10000 13.16 8.11 1.62 12.33 11.98
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APPENDIX F: STORM DRAIN NORMAL DEPTH CALCULATIONS 
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APPENDIX F.1: LINE A1 STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 3.00 ft

Discharge 75.80 ft³/s

Results

Normal Depth 2.28 ft

Flow Area 5.78 ft²

Wetted Perimeter 6.36 ft

Hydraulic Radius 0.91 ft

Top Width 2.56 ft

Critical Depth 2.73 ft

Percent Full 76.2 %

Critical Slope 0.01129 ft/ft

Velocity 13.12 ft/s

Velocity Head 2.68 ft

Specific Energy 4.96 ft

Froude Number 1.54

Maximum Discharge 87.87 ft³/s

Discharge Full 81.68 ft³/s

Slope Full 0.01292 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 76.16 %

Downstream Velocity Infinity ft/s

Worksheet for LINE A1

6/15/2016 2:09:43 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 2.28 ft

Critical Depth 2.73 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.01129 ft/ft

Worksheet for LINE A1

6/15/2016 2:09:43 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 4.75 ft³/s

Results

Normal Depth 0.71 ft

Flow Area 0.82 ft²

Wetted Perimeter 2.27 ft

Hydraulic Radius 0.36 ft

Top Width 1.50 ft

Critical Depth 0.84 ft

Percent Full 47.2 %

Critical Slope 0.00568 ft/ft

Velocity 5.80 ft/s

Velocity Head 0.52 ft

Specific Energy 1.23 ft

Froude Number 1.38

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00205 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 47.16 %

Downstream Velocity Infinity ft/s

Worksheet for LINE A2

6/15/2016 2:10:00 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.71 ft

Critical Depth 0.84 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00568 ft/ft

Worksheet for LINE A2
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.50 ft

Discharge 28.45 ft³/s

Results

Normal Depth 1.53 ft

Flow Area 3.15 ft²

Wetted Perimeter 4.50 ft

Hydraulic Radius 0.70 ft

Top Width 2.44 ft

Critical Depth 1.82 ft

Percent Full 61.3 %

Critical Slope 0.00622 ft/ft

Velocity 9.02 ft/s

Velocity Head 1.26 ft

Specific Energy 2.80 ft

Froude Number 1.40

Maximum Discharge 44.12 ft³/s

Discharge Full 41.01 ft³/s

Slope Full 0.00481 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 61.28 %

Downstream Velocity Infinity ft/s

Worksheet for LINE A3 (R1)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.53 ft

Critical Depth 1.82 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00622 ft/ft

Worksheet for LINE A3 (R1)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.00 ft

Discharge 22.27 ft³/s

Results

Normal Depth 1.61 ft

Flow Area 2.71 ft²

Wetted Perimeter 4.46 ft

Hydraulic Radius 0.61 ft

Top Width 1.58 ft

Critical Depth 1.68 ft

Percent Full 80.6 %

Critical Slope 0.00926 ft/ft

Velocity 8.21 ft/s

Velocity Head 1.05 ft

Specific Energy 2.66 ft

Froude Number 1.10

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00969 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 80.59 %

Downstream Velocity Infinity ft/s

Worksheet for LINE A3 (R2)
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Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

1.aj

Packet Pg. 2240

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.61 ft

Critical Depth 1.68 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00926 ft/ft

Worksheet for LINE A3 (R2)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.00 ft

Discharge 16.35 ft³/s

Results

Normal Depth 1.26 ft

Flow Area 2.08 ft²

Wetted Perimeter 3.67 ft

Hydraulic Radius 0.57 ft

Top Width 1.93 ft

Critical Depth 1.46 ft

Percent Full 63.0 %

Critical Slope 0.00672 ft/ft

Velocity 7.84 ft/s

Velocity Head 0.96 ft

Specific Energy 2.22 ft

Froude Number 1.33

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00522 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 62.99 %

Downstream Velocity Infinity ft/s

Worksheet for LINE A3 (R3)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.26 ft

Critical Depth 1.46 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00672 ft/ft

Worksheet for LINE A3 (R3)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.00 ft

Discharge 11.57 ft³/s

Results

Normal Depth 1.01 ft

Flow Area 1.60 ft²

Wetted Perimeter 3.17 ft

Hydraulic Radius 0.50 ft

Top Width 2.00 ft

Critical Depth 1.22 ft

Percent Full 50.7 %

Critical Slope 0.00549 ft/ft

Velocity 7.24 ft/s

Velocity Head 0.82 ft

Specific Energy 1.83 ft

Froude Number 1.43

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00262 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 50.66 %

Downstream Velocity Infinity ft/s

Worksheet for LINE A3 (R4)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.01 ft

Critical Depth 1.22 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00549 ft/ft

Worksheet for LINE A3 (R4)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 6.04 ft³/s

Results

Normal Depth 0.82 ft

Flow Area 0.98 ft²

Wetted Perimeter 2.49 ft

Hydraulic Radius 0.39 ft

Top Width 1.49 ft

Critical Depth 0.95 ft

Percent Full 54.4 %

Critical Slope 0.00624 ft/ft

Velocity 6.15 ft/s

Velocity Head 0.59 ft

Specific Energy 1.40 ft

Froude Number 1.34

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00331 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 54.38 %

Downstream Velocity Infinity ft/s

Worksheet for LINE A3 (R5)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.82 ft

Critical Depth 0.95 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00624 ft/ft

Worksheet for LINE A3 (R5)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 6.53 ft³/s

Results

Normal Depth 0.86 ft

Flow Area 1.04 ft²

Wetted Perimeter 2.57 ft

Hydraulic Radius 0.41 ft

Top Width 1.48 ft

Critical Depth 0.99 ft

Percent Full 57.1 %

Critical Slope 0.00649 ft/ft

Velocity 6.26 ft/s

Velocity Head 0.61 ft

Specific Energy 1.47 ft

Froude Number 1.32

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00386 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 57.09 %

Downstream Velocity Infinity ft/s

Worksheet for LAT A3-A
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.86 ft

Critical Depth 0.99 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00649 ft/ft

Worksheet for LAT A3-A
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 6.64 ft³/s

Results

Normal Depth 0.87 ft

Flow Area 1.06 ft²

Wetted Perimeter 2.59 ft

Hydraulic Radius 0.41 ft

Top Width 1.48 ft

Critical Depth 1.00 ft

Percent Full 57.7 %

Critical Slope 0.00656 ft/ft

Velocity 6.29 ft/s

Velocity Head 0.61 ft

Specific Energy 1.48 ft

Froude Number 1.31

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00400 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 57.70 %

Downstream Velocity Infinity ft/s

Worksheet for LAT A3-B
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.87 ft

Critical Depth 1.00 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00656 ft/ft

Worksheet for LAT A3-B
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APPENDIX F.6: LATERAL A3-C STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 4.78 ft³/s

Results

Normal Depth 0.71 ft

Flow Area 0.82 ft²

Wetted Perimeter 2.28 ft

Hydraulic Radius 0.36 ft

Top Width 1.50 ft

Critical Depth 0.84 ft

Percent Full 47.3 %

Critical Slope 0.00569 ft/ft

Velocity 5.80 ft/s

Velocity Head 0.52 ft

Specific Energy 1.23 ft

Froude Number 1.38

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00207 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 47.33 %

Downstream Velocity Infinity ft/s

Worksheet for LAT A3-C
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.71 ft

Critical Depth 0.84 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00569 ft/ft

Worksheet for LAT A3-C
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APPENDIX F.7: LATERAL A3-D STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 5.53 ft³/s

Results

Normal Depth 0.77 ft

Flow Area 0.92 ft²

Wetted Perimeter 2.40 ft

Hydraulic Radius 0.38 ft

Top Width 1.50 ft

Critical Depth 0.91 ft

Percent Full 51.6 %

Critical Slope 0.00600 ft/ft

Velocity 6.02 ft/s

Velocity Head 0.56 ft

Specific Energy 1.34 ft

Froude Number 1.36

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00277 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 51.55 %

Downstream Velocity Infinity ft/s

Worksheet for LAT A3-D
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.77 ft

Critical Depth 0.91 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00600 ft/ft

Worksheet for LAT A3-D
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APPENDIX F.8: LINE A4 STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.00 ft

Discharge 17.30 ft³/s

Results

Normal Depth 1.31 ft

Flow Area 2.18 ft²

Wetted Perimeter 3.77 ft

Hydraulic Radius 0.58 ft

Top Width 1.90 ft

Critical Depth 1.50 ft

Percent Full 65.5 %

Critical Slope 0.00704 ft/ft

Velocity 7.93 ft/s

Velocity Head 0.98 ft

Specific Energy 2.29 ft

Froude Number 1.31

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00585 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 65.51 %

Downstream Velocity Infinity ft/s

Worksheet for LINE A4

6/15/2016 2:10:55 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.31 ft

Critical Depth 1.50 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00704 ft/ft

Worksheet for LINE A4
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APPENDIX F.9: LINE B1 STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 2.50 ft

Discharge 41.20 ft³/s

Results

Normal Depth 1.72 ft

Flow Area 3.61 ft²

Wetted Perimeter 4.90 ft

Hydraulic Radius 0.74 ft

Top Width 2.31 ft

Critical Depth 2.15 ft

Percent Full 68.9 %

Critical Slope 0.00932 ft/ft

Velocity 11.42 ft/s

Velocity Head 2.03 ft

Specific Energy 3.75 ft

Froude Number 1.61

Maximum Discharge 54.04 ft³/s

Discharge Full 50.23 ft³/s

Slope Full 0.01009 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 68.92 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B1 (R1)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.72 ft

Critical Depth 2.15 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.00932 ft/ft

Worksheet for LINE B1 (R1)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 3.00 ft

Discharge 67.48 ft³/s

Results

Normal Depth 2.08 ft

Flow Area 5.23 ft²

Wetted Perimeter 5.90 ft

Hydraulic Radius 0.89 ft

Top Width 2.77 ft

Critical Depth 2.62 ft

Percent Full 69.3 %

Critical Slope 0.00928 ft/ft

Velocity 12.91 ft/s

Velocity Head 2.59 ft

Specific Energy 4.67 ft

Froude Number 1.66

Maximum Discharge 87.87 ft³/s

Discharge Full 81.68 ft³/s

Slope Full 0.01024 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 69.29 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B1 (R2)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 2.08 ft

Critical Depth 2.62 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.00928 ft/ft

Worksheet for LINE B1 (R2)

6/15/2016 2:11:05 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page

1.aj

Packet Pg. 2268

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 3.00 ft

Discharge 63.43 ft³/s

Results

Normal Depth 1.99 ft

Flow Area 4.97 ft²

Wetted Perimeter 5.70 ft

Hydraulic Radius 0.87 ft

Top Width 2.84 ft

Critical Depth 2.56 ft

Percent Full 66.2 %

Critical Slope 0.00847 ft/ft

Velocity 12.77 ft/s

Velocity Head 2.53 ft

Specific Energy 4.52 ft

Froude Number 1.70

Maximum Discharge 87.87 ft³/s

Discharge Full 81.68 ft³/s

Slope Full 0.00904 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 66.22 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B1 (R3)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.99 ft

Critical Depth 2.56 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.00847 ft/ft

Worksheet for LINE B1 (R3)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 3.00 ft

Discharge 56.77 ft³/s

Results

Normal Depth 1.84 ft

Flow Area 4.55 ft²

Wetted Perimeter 5.40 ft

Hydraulic Radius 0.84 ft

Top Width 2.92 ft

Critical Depth 2.44 ft

Percent Full 61.4 %

Critical Slope 0.00734 ft/ft

Velocity 12.48 ft/s

Velocity Head 2.42 ft

Specific Energy 4.26 ft

Froude Number 1.76

Maximum Discharge 87.87 ft³/s

Discharge Full 81.68 ft³/s

Slope Full 0.00725 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 61.36 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B1 (R4)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.84 ft

Critical Depth 2.44 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.00734 ft/ft

Worksheet for LINE B1 (R4)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 3.00 ft

Discharge 50.66 ft³/s

Results

Normal Depth 1.71 ft

Flow Area 4.16 ft²

Wetted Perimeter 5.13 ft

Hydraulic Radius 0.81 ft

Top Width 2.97 ft

Critical Depth 2.32 ft

Percent Full 57.0 %

Critical Slope 0.00650 ft/ft

Velocity 12.17 ft/s

Velocity Head 2.30 ft

Specific Energy 4.01 ft

Froude Number 1.81

Maximum Discharge 87.87 ft³/s

Discharge Full 81.68 ft³/s

Slope Full 0.00577 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 57.00 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B1 (R5)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.71 ft

Critical Depth 2.32 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.00650 ft/ft

Worksheet for LINE B1 (R5)

6/15/2016 2:14:16 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 2.50 ft

Discharge 42.01 ft³/s

Results

Normal Depth 1.75 ft

Flow Area 3.67 ft²

Wetted Perimeter 4.95 ft

Hydraulic Radius 0.74 ft

Top Width 2.29 ft

Critical Depth 2.17 ft

Percent Full 69.9 %

Critical Slope 0.00959 ft/ft

Velocity 11.46 ft/s

Velocity Head 2.04 ft

Specific Energy 3.79 ft

Froude Number 1.60

Maximum Discharge 54.04 ft³/s

Discharge Full 50.23 ft³/s

Slope Full 0.01049 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 69.93 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B1 (R6)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.75 ft

Critical Depth 2.17 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.00959 ft/ft

Worksheet for LINE B1 (R6)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 2.50 ft

Discharge 29.46 ft³/s

Results

Normal Depth 1.38 ft

Flow Area 2.77 ft²

Wetted Perimeter 4.18 ft

Hydraulic Radius 0.66 ft

Top Width 2.49 ft

Critical Depth 1.85 ft

Percent Full 55.0 %

Critical Slope 0.00640 ft/ft

Velocity 10.64 ft/s

Velocity Head 1.76 ft

Specific Energy 3.14 ft

Froude Number 1.78

Maximum Discharge 54.04 ft³/s

Discharge Full 50.23 ft³/s

Slope Full 0.00516 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 55.04 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B1 (R7)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.38 ft

Critical Depth 1.85 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.00640 ft/ft

Worksheet for LINE B1 (R7)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 5.47 ft³/s

Results

Normal Depth 0.77 ft

Flow Area 0.91 ft²

Wetted Perimeter 2.39 ft

Hydraulic Radius 0.38 ft

Top Width 1.50 ft

Critical Depth 0.90 ft

Percent Full 51.2 %

Critical Slope 0.00597 ft/ft

Velocity 6.00 ft/s

Velocity Head 0.56 ft

Specific Energy 1.33 ft

Froude Number 1.36

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00271 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 51.22 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B1-A

6/15/2016 2:14:31 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.77 ft

Critical Depth 0.90 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00597 ft/ft

Worksheet for LAT B1-A
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 6.79 ft³/s

Results

Normal Depth 0.88 ft

Flow Area 1.07 ft²

Wetted Perimeter 2.61 ft

Hydraulic Radius 0.41 ft

Top Width 1.48 ft

Critical Depth 1.01 ft

Percent Full 58.5 %

Critical Slope 0.00664 ft/ft

Velocity 6.32 ft/s

Velocity Head 0.62 ft

Specific Energy 1.50 ft

Froude Number 1.31

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00418 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 58.53 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B1-B

6/15/2016 2:14:36 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.88 ft

Critical Depth 1.01 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00664 ft/ft

Worksheet for LAT B1-B
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 2.83 ft³/s

Results

Normal Depth 0.53 ft

Flow Area 0.56 ft²

Wetted Perimeter 1.91 ft

Hydraulic Radius 0.29 ft

Top Width 1.44 ft

Critical Depth 0.64 ft

Percent Full 35.5 %

Critical Slope 0.00509 ft/ft

Velocity 5.04 ft/s

Velocity Head 0.40 ft

Specific Energy 0.93 ft

Froude Number 1.42

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00073 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 35.46 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B1-C (R1)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.53 ft

Critical Depth 0.64 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00509 ft/ft

Worksheet for LAT B1-C (R1)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 1.43 ft³/s

Results

Normal Depth 0.37 ft

Flow Area 0.34 ft²

Wetted Perimeter 1.57 ft

Hydraulic Radius 0.22 ft

Top Width 1.30 ft

Critical Depth 0.45 ft

Percent Full 24.9 %

Critical Slope 0.00490 ft/ft

Velocity 4.16 ft/s

Velocity Head 0.27 ft

Specific Energy 0.64 ft

Froude Number 1.42

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00019 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 24.92 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B1-C (R2)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.37 ft

Critical Depth 0.45 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00490 ft/ft

Worksheet for LAT B1-C (R2)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 4.12 ft³/s

Results

Normal Depth 0.65 ft

Flow Area 0.74 ft²

Wetted Perimeter 2.16 ft

Hydraulic Radius 0.34 ft

Top Width 1.49 ft

Critical Depth 0.78 ft

Percent Full 43.5 %

Critical Slope 0.00545 ft/ft

Velocity 5.58 ft/s

Velocity Head 0.48 ft

Specific Energy 1.14 ft

Froude Number 1.40

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00154 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 43.51 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B1-D
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.65 ft

Critical Depth 0.78 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00545 ft/ft

Worksheet for LAT B1-D
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 9.20 ft³/s

Results

Normal Depth 1.09 ft

Flow Area 1.37 ft²

Wetted Perimeter 3.06 ft

Hydraulic Radius 0.45 ft

Top Width 1.34 ft

Critical Depth 1.17 ft

Percent Full 72.5 %

Critical Slope 0.00841 ft/ft

Velocity 6.70 ft/s

Velocity Head 0.70 ft

Specific Energy 1.79 ft

Froude Number 1.17

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00767 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 72.53 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B1-E
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.09 ft

Critical Depth 1.17 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00841 ft/ft

Worksheet for LAT B1-E
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APPENDIX F.15: LATERAL B1-F STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.00 ft

Discharge 12.58 ft³/s

Results

Normal Depth 1.07 ft

Flow Area 1.70 ft²

Wetted Perimeter 3.27 ft

Hydraulic Radius 0.52 ft

Top Width 2.00 ft

Critical Depth 1.28 ft

Percent Full 53.3 %

Critical Slope 0.00571 ft/ft

Velocity 7.39 ft/s

Velocity Head 0.85 ft

Specific Energy 1.91 ft

Froude Number 1.41

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00309 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 53.28 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B1-F
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.07 ft

Critical Depth 1.28 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00571 ft/ft

Worksheet for LAT B1-F
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APPENDIX F.16: CONNECTOR PIPE B1-C1 STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 1.48 ft³/s

Results

Normal Depth 0.38 ft

Flow Area 0.35 ft²

Wetted Perimeter 1.58 ft

Hydraulic Radius 0.22 ft

Top Width 1.31 ft

Critical Depth 0.46 ft

Percent Full 25.4 %

Critical Slope 0.00490 ft/ft

Velocity 4.20 ft/s

Velocity Head 0.27 ft

Specific Energy 0.65 ft

Froude Number 1.42

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00020 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 25.36 %

Downstream Velocity Infinity ft/s

Worksheet for CP B1-C1
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.38 ft

Critical Depth 0.46 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00490 ft/ft

Worksheet for CP B1-C1
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APPENDIX F.17: LINE B2 STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 3.50 ft

Discharge 90.10 ft³/s

Results

Normal Depth 2.22 ft

Flow Area 6.44 ft²

Wetted Perimeter 6.45 ft

Hydraulic Radius 1.00 ft

Top Width 3.37 ft

Critical Depth 2.94 ft

Percent Full 63.5 %

Critical Slope 0.00767 ft/ft

Velocity 13.98 ft/s

Velocity Head 3.04 ft

Specific Energy 5.26 ft

Froude Number 1.78

Maximum Discharge 132.54 ft³/s

Discharge Full 123.21 ft³/s

Slope Full 0.00802 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 63.50 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B2 (R1)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 2.22 ft

Critical Depth 2.94 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.00767 ft/ft

Worksheet for LINE B2 (R1)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 4.00 ft

Discharge 147.82 ft³/s

Results

Normal Depth 2.81 ft

Flow Area 9.42 ft²

Wetted Perimeter 7.95 ft

Hydraulic Radius 1.19 ft

Top Width 3.66 ft

Critical Depth 3.58 ft

Percent Full 70.2 %

Critical Slope 0.00937 ft/ft

Velocity 15.68 ft/s

Velocity Head 3.82 ft

Specific Energy 6.63 ft

Froude Number 1.72

Maximum Discharge 189.23 ft³/s

Discharge Full 175.92 ft³/s

Slope Full 0.01059 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 70.20 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B2 (R2)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 2.81 ft

Critical Depth 3.58 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.00937 ft/ft

Worksheet for LINE B2 (R2)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 4.00 ft

Discharge 142.25 ft³/s

Results

Normal Depth 2.73 ft

Flow Area 9.13 ft²

Wetted Perimeter 7.77 ft

Hydraulic Radius 1.17 ft

Top Width 3.73 ft

Critical Depth 3.53 ft

Percent Full 68.2 %

Critical Slope 0.00879 ft/ft

Velocity 15.58 ft/s

Velocity Head 3.77 ft

Specific Energy 6.50 ft

Froude Number 1.76

Maximum Discharge 189.23 ft³/s

Discharge Full 175.92 ft³/s

Slope Full 0.00981 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 68.19 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B2 (R3)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 2.73 ft

Critical Depth 3.53 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.00879 ft/ft

Worksheet for LINE B2 (R3)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 4.00 ft

Discharge 136.70 ft³/s

Results

Normal Depth 2.65 ft

Flow Area 8.84 ft²

Wetted Perimeter 7.61 ft

Hydraulic Radius 1.16 ft

Top Width 3.78 ft

Critical Depth 3.48 ft

Percent Full 66.3 %

Critical Slope 0.00826 ft/ft

Velocity 15.47 ft/s

Velocity Head 3.72 ft

Specific Energy 6.37 ft

Froude Number 1.78

Maximum Discharge 189.23 ft³/s

Discharge Full 175.92 ft³/s

Slope Full 0.00906 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 66.25 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B2 (R4)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 2.65 ft

Critical Depth 3.48 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.00826 ft/ft

Worksheet for LINE B2 (R4)
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APPENDIX F.18: LATERAL B2-A STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 6.54 ft³/s

Results

Normal Depth 0.86 ft

Flow Area 1.04 ft²

Wetted Perimeter 2.57 ft

Hydraulic Radius 0.41 ft

Top Width 1.48 ft

Critical Depth 0.99 ft

Percent Full 57.1 %

Critical Slope 0.00650 ft/ft

Velocity 6.27 ft/s

Velocity Head 0.61 ft

Specific Energy 1.47 ft

Froude Number 1.32

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00388 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 57.14 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B2-A
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.86 ft

Critical Depth 0.99 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00650 ft/ft

Worksheet for LAT B2-A

6/15/2016 2:15:44 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page

1.aj

Packet Pg. 2313

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



 

 

APPENDIX F.19: LATERAL B2-B STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 6.92 ft³/s

Results

Normal Depth 0.89 ft

Flow Area 1.09 ft²

Wetted Perimeter 2.64 ft

Hydraulic Radius 0.41 ft

Top Width 1.47 ft

Critical Depth 1.02 ft

Percent Full 59.2 %

Critical Slope 0.00672 ft/ft

Velocity 6.35 ft/s

Velocity Head 0.63 ft

Specific Energy 1.51 ft

Froude Number 1.30

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00434 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 59.25 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B2-B
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.89 ft

Critical Depth 1.02 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00672 ft/ft

Worksheet for LAT B2-B
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APPENDIX F.20: LINE B3 STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.50 ft

Discharge 35.46 ft³/s

Results

Normal Depth 1.79 ft

Flow Area 3.77 ft²

Wetted Perimeter 5.05 ft

Hydraulic Radius 0.75 ft

Top Width 2.25 ft

Critical Depth 2.02 ft

Percent Full 71.8 %

Critical Slope 0.00766 ft/ft

Velocity 9.40 ft/s

Velocity Head 1.37 ft

Specific Energy 3.17 ft

Froude Number 1.28

Maximum Discharge 44.12 ft³/s

Discharge Full 41.01 ft³/s

Slope Full 0.00747 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 71.77 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B3 (R1)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.79 ft

Critical Depth 2.02 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00766 ft/ft

Worksheet for LINE B3 (R1)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.50 ft

Discharge 26.07 ft³/s

Results

Normal Depth 1.45 ft

Flow Area 2.95 ft²

Wetted Perimeter 4.32 ft

Hydraulic Radius 0.68 ft

Top Width 2.47 ft

Critical Depth 1.74 ft

Percent Full 57.9 %

Critical Slope 0.00585 ft/ft

Velocity 8.85 ft/s

Velocity Head 1.22 ft

Specific Energy 2.66 ft

Froude Number 1.43

Maximum Discharge 44.12 ft³/s

Discharge Full 41.01 ft³/s

Slope Full 0.00404 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 57.90 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B3 (R2)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.45 ft

Critical Depth 1.74 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00585 ft/ft

Worksheet for LINE B3 (R2)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.00 ft

Discharge 16.68 ft³/s

Results

Normal Depth 1.28 ft

Flow Area 2.12 ft²

Wetted Perimeter 3.70 ft

Hydraulic Radius 0.57 ft

Top Width 1.92 ft

Critical Depth 1.47 ft

Percent Full 63.9 %

Critical Slope 0.00683 ft/ft

Velocity 7.88 ft/s

Velocity Head 0.96 ft

Specific Energy 2.24 ft

Froude Number 1.32

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00544 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 63.85 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B3 (R3)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.28 ft

Critical Depth 1.47 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00683 ft/ft

Worksheet for LINE B3 (R3)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.00 ft

Discharge 13.55 ft³/s

Results

Normal Depth 1.12 ft

Flow Area 1.80 ft²

Wetted Perimeter 3.37 ft

Hydraulic Radius 0.53 ft

Top Width 1.99 ft

Critical Depth 1.33 ft

Percent Full 55.8 %

Critical Slope 0.00594 ft/ft

Velocity 7.52 ft/s

Velocity Head 0.88 ft

Specific Energy 2.00 ft

Froude Number 1.39

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00359 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 55.77 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B3 (R4)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.12 ft

Critical Depth 1.33 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00594 ft/ft

Worksheet for LINE B3 (R4)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 7.93 ft³/s

Results

Normal Depth 0.97 ft

Flow Area 1.21 ft²

Wetted Perimeter 2.81 ft

Hydraulic Radius 0.43 ft

Top Width 1.43 ft

Critical Depth 1.09 ft

Percent Full 64.9 %

Critical Slope 0.00738 ft/ft

Velocity 6.53 ft/s

Velocity Head 0.66 ft

Specific Energy 1.64 ft

Froude Number 1.25

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00570 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 64.92 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B3 (R5)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.97 ft

Critical Depth 1.09 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00738 ft/ft

Worksheet for LINE B3 (R5)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 3.56 ft³/s

Results

Normal Depth 0.60 ft

Flow Area 0.66 ft²

Wetted Perimeter 2.06 ft

Hydraulic Radius 0.32 ft

Top Width 1.47 ft

Critical Depth 0.72 ft

Percent Full 40.1 %

Critical Slope 0.00528 ft/ft

Velocity 5.37 ft/s

Velocity Head 0.45 ft

Specific Energy 1.05 ft

Froude Number 1.41

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00115 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 40.13 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B3 (R6)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.60 ft

Critical Depth 0.72 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00528 ft/ft

Worksheet for LINE B3 (R6)
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APPENDIX F.21: LATERAL B3-A STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.00 ft

Discharge 10.95 ft³/s

Results

Normal Depth 0.98 ft

Flow Area 1.53 ft²

Wetted Perimeter 3.10 ft

Hydraulic Radius 0.49 ft

Top Width 2.00 ft

Critical Depth 1.19 ft

Percent Full 49.1 %

Critical Slope 0.00537 ft/ft

Velocity 7.14 ft/s

Velocity Head 0.79 ft

Specific Energy 1.77 ft

Froude Number 1.44

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00234 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 49.07 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B3-A (R1)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.98 ft

Critical Depth 1.19 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00537 ft/ft

Worksheet for LAT B3-A (R1)

6/15/2016 2:16:59 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page

1.aj

Packet Pg. 2332

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 3.88 ft³/s

Results

Normal Depth 0.63 ft

Flow Area 0.71 ft²

Wetted Perimeter 2.12 ft

Hydraulic Radius 0.33 ft

Top Width 1.48 ft

Critical Depth 0.75 ft

Percent Full 42.1 %

Critical Slope 0.00537 ft/ft

Velocity 5.50 ft/s

Velocity Head 0.47 ft

Specific Energy 1.10 ft

Froude Number 1.40

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00136 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 42.07 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B3-A (R2)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.63 ft

Critical Depth 0.75 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00537 ft/ft

Worksheet for LAT B3-A (R2)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 2.12 ft³/s

Results

Normal Depth 0.46 ft

Flow Area 0.46 ft²

Wetted Perimeter 1.75 ft

Hydraulic Radius 0.26 ft

Top Width 1.38 ft

Critical Depth 0.55 ft

Percent Full 30.5 %

Critical Slope 0.00497 ft/ft

Velocity 4.65 ft/s

Velocity Head 0.34 ft

Specific Energy 0.79 ft

Froude Number 1.43

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00041 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 30.47 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B3-A (R3)

6/15/2016 2:17:11 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

1.aj

Packet Pg. 2335

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.46 ft

Critical Depth 0.55 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00497 ft/ft

Worksheet for LAT B3-A (R3)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 4.07 ft³/s

Results

Normal Depth 0.65 ft

Flow Area 0.73 ft²

Wetted Perimeter 2.15 ft

Hydraulic Radius 0.34 ft

Top Width 1.49 ft

Critical Depth 0.77 ft

Percent Full 43.2 %

Critical Slope 0.00544 ft/ft

Velocity 5.56 ft/s

Velocity Head 0.48 ft

Specific Energy 1.13 ft

Froude Number 1.40

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00150 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 43.22 %

Downstream Velocity Infinity ft/s

Worksheet for CP B3-A1

6/15/2016 2:17:16 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.65 ft

Critical Depth 0.77 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00544 ft/ft

Worksheet for CP B3-A1
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 3.00 ft³/s

Results

Normal Depth 0.55 ft

Flow Area 0.59 ft²

Wetted Perimeter 1.95 ft

Hydraulic Radius 0.30 ft

Top Width 1.44 ft

Critical Depth 0.66 ft

Percent Full 36.6 %

Critical Slope 0.00513 ft/ft

Velocity 5.13 ft/s

Velocity Head 0.41 ft

Specific Energy 0.96 ft

Froude Number 1.42

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00082 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 36.58 %

Downstream Velocity Infinity ft/s

Worksheet for CP B3-A2

6/15/2016 2:17:29 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.55 ft

Critical Depth 0.66 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00513 ft/ft

Worksheet for CP B3-A2

6/15/2016 2:17:29 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 1.76 ft³/s

Results

Normal Depth 0.42 ft

Flow Area 0.40 ft²

Wetted Perimeter 1.66 ft

Hydraulic Radius 0.24 ft

Top Width 1.34 ft

Critical Depth 0.50 ft

Percent Full 27.7 %

Critical Slope 0.00491 ft/ft

Velocity 4.41 ft/s

Velocity Head 0.30 ft

Specific Energy 0.72 ft

Froude Number 1.43

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00028 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 27.69 %

Downstream Velocity Infinity ft/s

Worksheet for CP B3-A3

6/15/2016 2:17:35 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.42 ft

Critical Depth 0.50 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00491 ft/ft

Worksheet for CP B3-A3
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 9.39 ft³/s

Results

Normal Depth 1.11 ft

Flow Area 1.40 ft²

Wetted Perimeter 3.10 ft

Hydraulic Radius 0.45 ft

Top Width 1.32 ft

Critical Depth 1.18 ft

Percent Full 73.8 %

Critical Slope 0.00859 ft/ft

Velocity 6.72 ft/s

Velocity Head 0.70 ft

Specific Energy 1.81 ft

Froude Number 1.15

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00799 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 73.75 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B3-B (R1)

6/15/2016 2:17:41 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.11 ft

Critical Depth 1.18 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00859 ft/ft

Worksheet for LAT B3-B (R1)

6/15/2016 2:17:41 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 8.52 ft³/s

Results

Normal Depth 1.03 ft

Flow Area 1.29 ft²

Wetted Perimeter 2.92 ft

Hydraulic Radius 0.44 ft

Top Width 1.40 ft

Critical Depth 1.13 ft

Percent Full 68.4 %

Critical Slope 0.00782 ft/ft

Velocity 6.62 ft/s

Velocity Head 0.68 ft

Specific Energy 1.71 ft

Froude Number 1.22

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00658 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 68.35 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B3-B (R2)

6/15/2016 2:17:46 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.03 ft

Critical Depth 1.13 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00782 ft/ft

Worksheet for LAT B3-B (R2)

6/15/2016 2:17:46 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 5.29 ft³/s

Results

Normal Depth 0.75 ft

Flow Area 0.89 ft²

Wetted Perimeter 2.36 ft

Hydraulic Radius 0.38 ft

Top Width 1.50 ft

Critical Depth 0.89 ft

Percent Full 50.2 %

Critical Slope 0.00589 ft/ft

Velocity 5.96 ft/s

Velocity Head 0.55 ft

Specific Energy 1.30 ft

Froude Number 1.36

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00254 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 50.20 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B3-B (R3)

6/15/2016 2:17:51 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.75 ft

Critical Depth 0.89 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00589 ft/ft

Worksheet for LAT B3-B (R3)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 1.84 ft³/s

Results

Normal Depth 0.42 ft

Flow Area 0.41 ft²

Wetted Perimeter 1.68 ft

Hydraulic Radius 0.24 ft

Top Width 1.35 ft

Critical Depth 0.51 ft

Percent Full 28.3 %

Critical Slope 0.00493 ft/ft

Velocity 4.47 ft/s

Velocity Head 0.31 ft

Specific Energy 0.74 ft

Froude Number 1.43

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00031 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 28.32 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B3-C
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.42 ft

Critical Depth 0.51 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00493 ft/ft

Worksheet for LAT B3-C
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 1.29 ft³/s

Results

Normal Depth 0.35 ft

Flow Area 0.32 ft²

Wetted Perimeter 1.52 ft

Hydraulic Radius 0.21 ft

Top Width 1.27 ft

Critical Depth 0.43 ft

Percent Full 23.6 %

Critical Slope 0.00490 ft/ft

Velocity 4.04 ft/s

Velocity Head 0.25 ft

Specific Energy 0.61 ft

Froude Number 1.42

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00015 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 23.65 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B3-D
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.35 ft

Critical Depth 0.43 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00490 ft/ft

Worksheet for LAT B3-D
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APPENDIX F.28: LATERAL B3-E STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 1.64 ft³/s

Results

Normal Depth 0.40 ft

Flow Area 0.38 ft²

Wetted Perimeter 1.63 ft

Hydraulic Radius 0.23 ft

Top Width 1.33 ft

Critical Depth 0.48 ft

Percent Full 26.7 %

Critical Slope 0.00491 ft/ft

Velocity 4.33 ft/s

Velocity Head 0.29 ft

Specific Energy 0.69 ft

Froude Number 1.43

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00024 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 26.71 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B3-E

6/15/2016 2:20:12 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.40 ft

Critical Depth 0.48 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00491 ft/ft

Worksheet for LAT B3-E
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APPENDIX F.29: LATERAL B3-F STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 3.98 ft³/s

Results

Normal Depth 0.64 ft

Flow Area 0.72 ft²

Wetted Perimeter 2.14 ft

Hydraulic Radius 0.34 ft

Top Width 1.48 ft

Critical Depth 0.76 ft

Percent Full 42.7 %

Critical Slope 0.00541 ft/ft

Velocity 5.53 ft/s

Velocity Head 0.48 ft

Specific Energy 1.12 ft

Froude Number 1.40

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00144 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 42.66 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B3-F

6/15/2016 2:20:18 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.64 ft

Critical Depth 0.76 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00541 ft/ft

Worksheet for LAT B3-F

6/15/2016 2:20:18 PM
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APPENDIX F.30: LATERAL B3-G STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 4.37 ft³/s

Results

Normal Depth 0.67 ft

Flow Area 0.77 ft²

Wetted Perimeter 2.21 ft

Hydraulic Radius 0.35 ft

Top Width 1.49 ft

Critical Depth 0.80 ft

Percent Full 45.0 %

Critical Slope 0.00554 ft/ft

Velocity 5.67 ft/s

Velocity Head 0.50 ft

Specific Energy 1.17 ft

Froude Number 1.39

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00173 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 44.98 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B3-G

6/15/2016 2:20:25 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.67 ft

Critical Depth 0.80 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00554 ft/ft

Worksheet for LAT B3-G
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 1.13 ft³/s

Results

Normal Depth 0.33 ft

Flow Area 0.29 ft²

Wetted Perimeter 1.47 ft

Hydraulic Radius 0.20 ft

Top Width 1.25 ft

Critical Depth 0.40 ft

Percent Full 22.1 %

Critical Slope 0.00492 ft/ft

Velocity 3.88 ft/s

Velocity Head 0.23 ft

Specific Energy 0.57 ft

Froude Number 1.42

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00012 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 22.15 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B4 (R1)

6/15/2016 2:20:41 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.33 ft

Critical Depth 0.40 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00492 ft/ft

Worksheet for LINE B4 (R1)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 0.70 ft³/s

Results

Normal Depth 0.26 ft

Flow Area 0.21 ft²

Wetted Perimeter 1.29 ft

Hydraulic Radius 0.16 ft

Top Width 1.14 ft

Critical Depth 0.31 ft

Percent Full 17.5 %

Critical Slope 0.00504 ft/ft

Velocity 3.37 ft/s

Velocity Head 0.18 ft

Specific Energy 0.44 ft

Froude Number 1.39

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00004 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 17.48 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B4 (R2)

6/15/2016 2:20:46 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.26 ft

Critical Depth 0.31 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00504 ft/ft

Worksheet for LINE B4 (R2)
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APPENDIX F.32: LINE B5 STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 6.68 ft³/s

Results

Normal Depth 0.87 ft

Flow Area 1.06 ft²

Wetted Perimeter 2.59 ft

Hydraulic Radius 0.41 ft

Top Width 1.48 ft

Critical Depth 1.00 ft

Percent Full 57.9 %

Critical Slope 0.00658 ft/ft

Velocity 6.30 ft/s

Velocity Head 0.62 ft

Specific Energy 1.48 ft

Froude Number 1.31

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00404 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 57.92 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B5

6/15/2016 2:20:52 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.87 ft

Critical Depth 1.00 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00658 ft/ft

Worksheet for LINE B5
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APPENDIX F.33: LINE B6 STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 3.00 ft

Discharge 34.64 ft³/s

Results

Normal Depth 1.53 ft

Flow Area 3.64 ft²

Wetted Perimeter 4.78 ft

Hydraulic Radius 0.76 ft

Top Width 3.00 ft

Critical Depth 1.91 ft

Percent Full 51.1 %

Critical Slope 0.00498 ft/ft

Velocity 9.53 ft/s

Velocity Head 1.41 ft

Specific Energy 2.94 ft

Froude Number 1.53

Maximum Discharge 71.74 ft³/s

Discharge Full 66.69 ft³/s

Slope Full 0.00270 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 51.13 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B6 (R1)

6/15/2016 2:20:58 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

1.aj

Packet Pg. 2377

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.53 ft

Critical Depth 1.91 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00498 ft/ft

Worksheet for LINE B6 (R1)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.50 ft

Discharge 22.37 ft³/s

Results

Normal Depth 1.32 ft

Flow Area 2.62 ft²

Wetted Perimeter 4.06 ft

Hydraulic Radius 0.65 ft

Top Width 2.50 ft

Critical Depth 1.61 ft

Percent Full 52.7 %

Critical Slope 0.00535 ft/ft

Velocity 8.54 ft/s

Velocity Head 1.13 ft

Specific Energy 2.45 ft

Froude Number 1.47

Maximum Discharge 44.12 ft³/s

Discharge Full 41.01 ft³/s

Slope Full 0.00297 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 52.65 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B6 (R2)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.32 ft

Critical Depth 1.61 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00535 ft/ft

Worksheet for LINE B6 (R2)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.50 ft

Discharge 21.69 ft³/s

Results

Normal Depth 1.29 ft

Flow Area 2.56 ft²

Wetted Perimeter 4.01 ft

Hydraulic Radius 0.64 ft

Top Width 2.50 ft

Critical Depth 1.58 ft

Percent Full 51.7 %

Critical Slope 0.00527 ft/ft

Velocity 8.47 ft/s

Velocity Head 1.12 ft

Specific Energy 2.41 ft

Froude Number 1.48

Maximum Discharge 44.12 ft³/s

Discharge Full 41.01 ft³/s

Slope Full 0.00280 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 51.69 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B6 (R3)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.29 ft

Critical Depth 1.58 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00527 ft/ft

Worksheet for LINE B6 (R3)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.00 ft

Discharge 17.58 ft³/s

Results

Normal Depth 1.32 ft

Flow Area 2.21 ft²

Wetted Perimeter 3.80 ft

Hydraulic Radius 0.58 ft

Top Width 1.89 ft

Critical Depth 1.51 ft

Percent Full 66.2 %

Critical Slope 0.00714 ft/ft

Velocity 7.96 ft/s

Velocity Head 0.98 ft

Specific Energy 2.31 ft

Froude Number 1.30

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00604 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 66.25 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B6 (R4)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.32 ft

Critical Depth 1.51 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00714 ft/ft

Worksheet for LINE B6 (R4)

6/15/2016 2:21:26 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page

1.aj

Packet Pg. 2384

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.00 ft

Discharge 12.57 ft³/s

Results

Normal Depth 1.07 ft

Flow Area 1.70 ft²

Wetted Perimeter 3.27 ft

Hydraulic Radius 0.52 ft

Top Width 2.00 ft

Critical Depth 1.27 ft

Percent Full 53.3 %

Critical Slope 0.00571 ft/ft

Velocity 7.39 ft/s

Velocity Head 0.85 ft

Specific Energy 1.91 ft

Froude Number 1.41

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00309 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 53.25 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B6 (R5)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.07 ft

Critical Depth 1.27 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00571 ft/ft

Worksheet for LINE B6 (R5)
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APPENDIX F.34: LATERAL B6-A STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 2.00 ft

Discharge 12.34 ft³/s

Results

Normal Depth 1.05 ft

Flow Area 1.68 ft²

Wetted Perimeter 3.25 ft

Hydraulic Radius 0.52 ft

Top Width 2.00 ft

Critical Depth 1.26 ft

Percent Full 52.7 %

Critical Slope 0.00566 ft/ft

Velocity 7.36 ft/s

Velocity Head 0.84 ft

Specific Energy 1.89 ft

Froude Number 1.42

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00298 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 52.66 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B6-A (R1)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.05 ft

Critical Depth 1.26 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00566 ft/ft

Worksheet for LAT B6-A (R1)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 7.45 ft³/s

Results

Normal Depth 0.93 ft

Flow Area 1.16 ft²

Wetted Perimeter 2.73 ft

Hydraulic Radius 0.42 ft

Top Width 1.45 ft

Critical Depth 1.06 ft

Percent Full 62.2 %

Critical Slope 0.00705 ft/ft

Velocity 6.45 ft/s

Velocity Head 0.65 ft

Specific Energy 1.58 ft

Froude Number 1.28

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00503 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 62.21 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B6-A (R2)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.93 ft

Critical Depth 1.06 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00705 ft/ft

Worksheet for LAT B6-A (R2)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 3.32 ft³/s

Results

Normal Depth 0.58 ft

Flow Area 0.63 ft²

Wetted Perimeter 2.01 ft

Hydraulic Radius 0.31 ft

Top Width 1.46 ft

Critical Depth 0.69 ft

Percent Full 38.6 %

Critical Slope 0.00521 ft/ft

Velocity 5.27 ft/s

Velocity Head 0.43 ft

Specific Energy 1.01 ft

Froude Number 1.41

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00100 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 38.63 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B6-A (R3)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.58 ft

Critical Depth 0.69 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00521 ft/ft

Worksheet for LAT B6-A (R3)
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APPENDIX F.35: CONNECTOR PIPE B6-A1 STORM DRAIN  
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 2.49 ft³/s

Results

Normal Depth 0.50 ft

Flow Area 0.51 ft²

Wetted Perimeter 1.84 ft

Hydraulic Radius 0.28 ft

Top Width 1.41 ft

Critical Depth 0.60 ft

Percent Full 33.1 %

Critical Slope 0.00502 ft/ft

Velocity 4.87 ft/s

Velocity Head 0.37 ft

Specific Energy 0.87 ft

Froude Number 1.43

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00056 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 33.12 %

Downstream Velocity Infinity ft/s

Worksheet for CP B6-A1

6/15/2016 2:21:57 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.50 ft

Critical Depth 0.60 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00502 ft/ft

Worksheet for CP B6-A1
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APPENDIX F.36: CONNECTOR PIPE B6-A2 STORM DRAIN  
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 2.77 ft³/s

Results

Normal Depth 0.53 ft

Flow Area 0.55 ft²

Wetted Perimeter 1.90 ft

Hydraulic Radius 0.29 ft

Top Width 1.43 ft

Critical Depth 0.63 ft

Percent Full 35.1 %

Critical Slope 0.00508 ft/ft

Velocity 5.01 ft/s

Velocity Head 0.39 ft

Specific Energy 0.92 ft

Froude Number 1.42

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00070 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 35.05 %

Downstream Velocity Infinity ft/s

Worksheet for CP B6-A2
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.53 ft

Critical Depth 0.63 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00508 ft/ft

Worksheet for CP B6-A2
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APPENDIX F.37: CONNECTOR PIPE B6-A3 STORM DRAIN  
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 4.13 ft³/s

Results

Normal Depth 0.65 ft

Flow Area 0.74 ft²

Wetted Perimeter 2.16 ft

Hydraulic Radius 0.34 ft

Top Width 1.49 ft

Critical Depth 0.78 ft

Percent Full 43.6 %

Critical Slope 0.00545 ft/ft

Velocity 5.59 ft/s

Velocity Head 0.48 ft

Specific Energy 1.14 ft

Froude Number 1.40

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00155 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 43.57 %

Downstream Velocity Infinity ft/s

Worksheet for CP B6-A3
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.65 ft

Critical Depth 0.78 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00545 ft/ft

Worksheet for CP B6-A3
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APPENDIX F.38: LATERAL B6-B STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 0.68 ft³/s

Results

Normal Depth 0.26 ft

Flow Area 0.20 ft²

Wetted Perimeter 1.28 ft

Hydraulic Radius 0.16 ft

Top Width 1.13 ft

Critical Depth 0.31 ft

Percent Full 17.2 %

Critical Slope 0.00503 ft/ft

Velocity 3.35 ft/s

Velocity Head 0.17 ft

Specific Energy 0.43 ft

Froude Number 1.39

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00004 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 17.24 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B6-B
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.26 ft

Critical Depth 0.31 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00503 ft/ft

Worksheet for LAT B6-B
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APPENDIX F.39: LATERAL B6-C STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 1.10 ft³/s

Results

Normal Depth 0.33 ft

Flow Area 0.29 ft²

Wetted Perimeter 1.46 ft

Hydraulic Radius 0.20 ft

Top Width 1.24 ft

Critical Depth 0.39 ft

Percent Full 21.9 %

Critical Slope 0.00491 ft/ft

Velocity 3.85 ft/s

Velocity Head 0.23 ft

Specific Energy 0.56 ft

Froude Number 1.42

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00011 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 21.85 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B6-C
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.33 ft

Critical Depth 0.39 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00491 ft/ft

Worksheet for LAT B6-C
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APPENDIX F.40: LATERAL B6-D STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 4.33 ft³/s

Results

Normal Depth 0.67 ft

Flow Area 0.77 ft²

Wetted Perimeter 2.20 ft

Hydraulic Radius 0.35 ft

Top Width 1.49 ft

Critical Depth 0.80 ft

Percent Full 44.7 %

Critical Slope 0.00552 ft/ft

Velocity 5.66 ft/s

Velocity Head 0.50 ft

Specific Energy 1.17 ft

Froude Number 1.39

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00170 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 44.74 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B6-D
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.67 ft

Critical Depth 0.80 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00552 ft/ft

Worksheet for LAT B6-D
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APPENDIX F.41: LATERAL B6-E STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 5.01 ft³/s

Results

Normal Depth 0.73 ft

Flow Area 0.85 ft²

Wetted Perimeter 2.31 ft

Hydraulic Radius 0.37 ft

Top Width 1.50 ft

Critical Depth 0.86 ft

Percent Full 48.6 %

Critical Slope 0.00578 ft/ft

Velocity 5.88 ft/s

Velocity Head 0.54 ft

Specific Energy 1.27 ft

Froude Number 1.37

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00228 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 48.62 %

Downstream Velocity Infinity ft/s

Worksheet for LAT B6-E
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.73 ft

Critical Depth 0.86 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00578 ft/ft

Worksheet for LAT B6-E
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APPENDIX F.42: LINE B7 STORM DRAIN 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 3.68 ft³/s

Results

Normal Depth 0.61 ft

Flow Area 0.68 ft²

Wetted Perimeter 2.08 ft

Hydraulic Radius 0.33 ft

Top Width 1.47 ft

Critical Depth 0.73 ft

Percent Full 40.9 %

Critical Slope 0.00531 ft/ft

Velocity 5.42 ft/s

Velocity Head 0.46 ft

Specific Energy 1.07 ft

Froude Number 1.41

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00123 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 40.86 %

Downstream Velocity Infinity ft/s

Worksheet for LINE B7
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.61 ft

Critical Depth 0.73 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00531 ft/ft

Worksheet for LINE B7
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APPENDIX G: WATER QUALITY AND INCREASED RUNOFF ANALYSIS 
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APPENDIX G.1: ISOHYETAL MAP FOR THE 85TH PERCENTILE 24-HOUR STORM 

EVENT 
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APPENDIX G.2: SANTA ANA WATERSHED DESIGN VOLUME SPREADSHEETS 
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Date

D85= 0.70 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post‐Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 

Storm 

Depth (in) 

Design Capture 

Volume, VBMP 

(cubic feet)

Proposed 

Volume on 

Plans (cubic 

feet)

DMA A‐1 1095534 Mixed Surface Types 0.55 0.37 408086.1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1095534 408086.1 0.70 23805 45932.14

Notes: 

Total

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name JLC Engineering and Consulting, Inc. 5/16/2016
Designed by Jilleen Ferris Case No
Company Project Number/Name Ironwood

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID Basin A1
Must match Name/ID used on BMP Design Calculation Sheet
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Date

D85= 0.70 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post‐Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 

Storm 

Depth (in) 

Design Capture 

Volume, VBMP 

(cubic feet)

Proposed 

Volume on 

Plans (cubic 

feet)

DMA A‐2 1293732 Mixed Surface Types 0.55 0.37 481914.8

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1293732 481914.8 0.70 28111.7 35158.5

Notes: 

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID Basin A2
Must match Name/ID used on BMP Design Calculation Sheet

Designed by Jilleen Ferris Case No
Company Project Number/Name Ironwood

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name JLC Engineering and Consulting, Inc. 5/16/2016

Total

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Insert additional rows if needed to accommodate all DMAs draining to the BMP
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Date

D85= 0.70 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post‐Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 

Storm 

Depth (in) 

Design Capture 

Volume, VBMP 

(cubic feet)

Proposed 

Volume on 

Plans (cubic 

feet)

DMA B 681714 Mixed Surface Types 0.486 0.33 225253.3

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

681714 225253.3 0.70 13139.8 50949.3

Notes: 

Total

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name JLC Engineering and Consulting, Inc. 5/16/2016
Designed by Jilleen Ferris Case No
Company Project Number/Name Ironwood

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID Basin B
Must match Name/ID used on BMP Design Calculation Sheet
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APPENDIX G.3: BIORETENTION BASIN SIZING SPREADSHEETS 
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Date:

County/City Case No.:

Enter the area tributary to this feature AT = 25.15 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP = 23805 ft3

         Irregular shaped with side slopes required (parallel to parking spaces or adjacent to walkways)

         Irregular shaped with no side slopes required (perpendicular to parking space or planter boxes)

Proposed Bottom Surface Area of Irregular Shaped Facility AP = 25518 ft2

Depth of Soil Filter Media Layer dS = 3 ft

Total Volume within Soil Media, VS VS = (AP* dS* 0.3)+(AP * 0.4) VS = 33173.4 ft3

Total Surcharge Storage Volume above Soil Media, VP VP = 12759 ft3

Total Effective Storage Volume, VE VE = VS + VP VE = 45932.4 ft3

Total Effective Depth, dE VE dE = 1.80 ft
AP 

Minimum Surface Area, AM VBMP AM = 13225 ft2

dE  

Side Slopes in Bioretention Facility z = 4 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 0.001 %

6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Bioretention Facility - Design Procedure 
(Irregular Shaped Facility)

BMP ID

Basin A1

Type of Bioretention Facility Design

Design Volume

5/16/2016

Ironwood

Required Entries

Calculated Cells
Legend:

Designed By:

Company Name:

Jilleen Ferris

JLC Engineering & Consulting

Bioretention Facility Surface Area

Bioretention Facility Properties

dE = 

AM = 

Basin side slopes include 50% at 2:1.
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Date:

County/City Case No.:

Enter the area tributary to this feature AT = 29.7 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP = 28111.7 ft3

         Irregular shaped with side slopes required (parallel to parking spaces or adjacent to walkways)

         Irregular shaped with no side slopes required (perpendicular to parking space or planter boxes)

Proposed Bottom Surface Area of Irregular Shaped Facility AP = 19532.5 ft2

Depth of Soil Filter Media Layer dS = 3 ft

Total Volume within Soil Media, VS VS = (AP* dS* 0.3)+(AP * 0.4) VS = 25392.2 ft3

Total Surcharge Storage Volume above Soil Media, VP VP = 9766.24 ft3

Total Effective Storage Volume, VE VE = VS + VP VE = 35158.5 ft3

Total Effective Depth, dE VE dE = 1.80 ft
AP 

Minimum Surface Area, AM VBMP AM = 15618 ft2

dE  

Side Slopes in Bioretention Facility z = 4 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 0.001 %

6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Bioretention Facility - Design Procedure 
(Irregular Shaped Facility)

BMP ID

Basin A2

Type of Bioretention Facility Design

Design Volume

5/16/2016

Ironwood

Required Entries

Calculated Cells
Legend:

Designed By:

Company Name:

Jilleen Ferris

JLC Engineering & Consulting

Bioretention Facility Surface Area

Bioretention Facility Properties

dE = 

AM = 

Basin side slopes include 50% at 2:1.
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Date:

County/City Case No.:

Enter the area tributary to this feature AT = 15.65 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP = 13139.8 ft3

         Irregular shaped with side slopes required (parallel to parking spaces or adjacent to walkways)

         Irregular shaped with no side slopes required (perpendicular to parking space or planter boxes)

Proposed Bottom Surface Area of Irregular Shaped Facility AP = 28305.2 ft2

Depth of Soil Filter Media Layer dS = 3 ft

Total Volume within Soil Media, VS VS = (AP* dS* 0.3)+(AP * 0.4) VS = 36796.7 ft3

Total Surcharge Storage Volume above Soil Media, VP VP = 14152.6 ft3

Total Effective Storage Volume, VE VE = VS + VP VE = 50949.3 ft3

Total Effective Depth, dE VE dE = 1.80 ft
AP 

Minimum Surface Area, AM VBMP AM = 7300 ft2

dE  

Side Slopes in Bioretention Facility z = 4 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 0.001 %

6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Bioretention Facility - Design Procedure 
(Irregular Shaped Facility)

BMP ID

Basin B

Type of Bioretention Facility Design

Design Volume

5/16/2016

Ironwood

Required Entries

Calculated Cells
Legend:

Designed By:

Company Name:

Jilleen Ferris

JLC Engineering & Consulting

Bioretention Facility Surface Area

Bioretention Facility Properties

dE = 

AM = 

Basin side slopes include 50% at 2:1.
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APPENDIX G.4: BIORETENTION BASIN STORAGE VOLUME SPREADSHEETS 
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Contour Area Contour Area
Contour Interval 

Volume
Total Basin 
Volume

Total Basin 
Volume

Elevation (sf) (ac) (ac‐ft) (ac‐ft) (ft3)
35 25518 0.586 0 0.00

0.631
36 29506.45 0.677 0.631 27488.10

0.724
37 33631.46 0.772 1.355 59034.57

0.821
38 37896.13 0.870 2.176 94777.16

0.920
39 42301.04 0.971 3.096 134855.57

1.023
40 46846.98 1.075 4.119 179410.25

BASIN "A1"
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Contour Area Contour Area
Contour Interval 

Volume
Total Basin 
Volume

Total Basin 
Volume

Elevation (sf) (ac) (ac‐ft) (ac‐ft) (ft3)
26 19532.48 0.448 0 0.00

0.490
27 23218.75 0.533 0.490 21349.08

0.576
28 27025.81 0.620 1.066 46447.28

0.665
29 30953.67 0.711 1.731 75414.82

BASIN "A2"
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Contour Area Contour Area
Contour Interval 

Volume
Total Basin 
Volume

Total Basin 
Volume

Elevation (sf) (ac) (ac‐ft) (ac‐ft) (ft3)
26 28305.19 0.650 0 0.00

0.703
27 33031.21 0.758 0.703 30637.81

0.813
28 37884.98 0.870 1.517 66068.19

0.926
29 42862.09 0.984 2.443 106416.13

BASIN "B"
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Contour Area Contour Area
Contour Interval 

Volume
Total Basin 
Volume

Total Basin 
Volume

Elevation (sf) (ac) (ac‐ft) (ac‐ft) (ft3)
26 47837.67 1.098 0 0.00

1.193
27 56249.96 1.291 1.193 51987.07

1.390
28 64910.79 1.490 2.583 112515.78

1.591
29 73815.76 1.695 4.174 181831.37

1.803
30 83330.48 1.913 5.977 260356.44

2.014
31 92161.19 2.116 7.990 348065.22

2.218
32 101114.75 2.321 10.208 444668.61

BASIN "A2" & "B"
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APPENDIX G.5: VOLUME SUMMARY TABLES FOR HYDROLOGIC CONDITIONS OF 

CONCERN 

  

1.aj

Packet Pg. 2434

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Area
Pre-Project 2-
Year, 24-Hour 

Volume

Post-Project 2-
Year, 24-Hour 

Volume

Basin Volume 
Provided

A1 0.4191 ac-ft 2.0957 ac-ft 3.0960 ac-ft

A2 0.4950 ac-ft 2.4749 ac-ft 7.9900 ac-ft 1

B 0.2608 ac-ft 1.1560 ac-ft 7.9900 ac-ft 1

1 ‐ Area A2 and B will be mitigated within Basins A2 and B, which will
    function together for addressing the hydrologic conditions of concern 
     and increased runoff mitigation.  The total 2‐year, 24‐hour volume to 
     both basins from Areas A2 and B is 3.6309 ac‐ft, and the basin has a total 
     available volume of 7.9900 ac‐ft, therefore the basins have sufficient 
     volume to address the hydrologic conditions of concern. 
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APPENDIX G.6: VOLUME SUMMARY TABLES FOR INCREASED RUNOFF 

MITIGATION 
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1-Hour 3-Hour 6-Hour 24-Hour
Onsite Flow Rate 41.6 ft3/s 25.5 ft3/s 21.8 ft3/s 8.1 ft3/s
Offsite Flow Rate 74.7 ft3/s 44.0 ft3/s 34.4 ft3/s 16.2 ft3/s
Allowable Offsite 

Flow-By 45.6 ft3/s 45.6 ft3/s 45.6 ft3/s 45.6 ft3/s

Onsite Volume 
Generated

1.3901 ac-ft 1.8294 ac-ft 2.2213 ac-ft 3.9417 ac-ft

Offsite Volume 
Generated

2.6284 ac-ft 3.5390 ac-ft 3.828 ac-ft 6.3263 ac-ft

Basin Storage 
Volume

3.0960 ac-ft 3.0960 ac-ft 3.0960 ac-ft 3.0960 ac-ft

Onsite Volume 

Retained 1
1.3901 ac-ft 1.8294 ac-ft 2.2213 ac-ft 3.0960 ac-ft

Offsite Volume 

Retained 2
1.3661 ac-ft 0 ac-ft 0 ac-ft 0 ac-ft

Total Volume 
Retained

2.7892 ac-ft 1.8294 ac-ft 2.2213 ac-ft 3.0960 ac-ft

Maximum Basin 

Outflow 3
45.6 ft3/s 44.0 ft3/s 34.4 ft3/s 21.7 ft3/s

1 - The onsite volume retained equals the total onsite volume generated, with the exception
     of the 24-hour storm duration. This duration resulted in a larger volume than available to
     store within the basin, therefore a corresponding flow rate was calculated on the recess
     limb of the hydrograph where the calculations reached 3.0960 ac-ft of volume generated, 
     equaling 5.5 cfs of outflow.  
2 - The offsite volume retained for the basin was determined in the previous summary tables
      by taking the delta volume difference between the rising and recess limbs of the 
      hydrograph where approximately 45.6 cfs occurs. The 3-hour, 6-hour and 24-hour 
      durations have peak flows less than the 45.6 cfs allowable, therefore the entire flow rates
      for these durations will flow-by.
3 - The maximum basin outflow equals the maximum flow-by for the 1-hour storm duration, 
      the peak flow rate for the 3-hour and 6-hour storm durations, and the peak offsite flow rate 
      plus the Basin A1 onsite outflow of 5.5 cfs.

Basin A1 (Unit Hydrograph Summary)
100-Year Storm Events
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1-Hour 3-Hour 6-Hour 24-Hour

Onsite Flow Rate 4 96.7 ft3/s 56.5 ft3/s 48.4 ft3/s 17.7 ft3/s

Offsite Flow Rate 159.9 ft3/s 98.6 ft3/s 82.6 ft3/s 36.0 ft3/s

Allowable Offsite 
Flow-By 97.5 ft3/s 97.5 ft3/s 97.5 ft3/s 97.5 ft3/s

Onsite Volume 

Generated 4
3.0274 ac-ft 3.9614 ac-ft 4.7718 ac-ft 8.4048 ac-ft

Offsite Volume 
Generated

6.0253 ac-ft 7.7868 ac-ft 8.0310 ac-ft 12.9052 ac-ft

Basin Storage 
Volume

7.9900 ac-ft 7.9900 ac-ft 7.9900 ac-ft 7.9900 ac-ft

Onsite Volume 

Retained 1
3.0274 ac-ft 3.9614 ac-ft 4.7718 ac-ft 7.9900 ac-ft

Offsite Volume 

Retained 2
3.1096 ac-ft 1.2671 ac-ft 0 ac-ft 0 ac-ft

Total Volume 
Retained

6.1370 ac-ft 5.2285 ac-ft 4.7718 ac-ft 7.9900 ac-ft

Maximum Basin 

Outflow 3
97.5 ft3/s 97.5 ft3/s 82.6 ft3/s 38.9 ft3/s

1 - The onsite volume retained equals the total onsite volume generated, with the exception
     of the 24-hour storm duration. This duration resulted in a larger volume than available to
     store within the basin, therefore a corresponding flow rate was calculated on the recess
     limb of the hydrograph where the calculations reached 7.9900 ac-ft of volume generated, 
     equaling 2.9 cfs of outflow.  
2 - The offsite volume retained for the basin was determined in the previous summary tables
      by taking the delta volume difference between the rising and recess limbs of the 
      hydrograph where approximately 97.5 cfs occurs. The 6-hour and 24-hour durations have
      peak flows less than the 97.5 cfs allowable, therefore the entire flow rates for these 
      durations will flow-by.
3 - The maximum basin outflow equals the maximum flow-by for the 1-hour and 3-hour storm
      durations, the peak flow rate for the 6-hour storm duration, and the peak offsite flow rate
      plus the Basin A2 and Basin B onsite outflow of 2.9 cfs.
4 - The onsite flow rate and volume is equal to the summation of Onsite Area A1 and Onsite
      Area B flow rates and volumes. 

100-Year Storm Events
Basin A2 and Basin B (Unit Hydrograph Summary)
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APPENDIX H: HEC-RAS ANALYSIS 
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APPENDIX H.0: EXISTING AND POST-PROJECT LINE D STORM DRAIN WATER 

SURFACE PROFILE GRADIENT PROGRAM CALCULATIONS 

  

1.aj

Packet Pg. 2440

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



T1 TRACT NO. 21958 - PACIFIC RANCH II                                          0                     
T2 EXISTING LINE D                                                                                   
T3 FILENAME: EXLINED                                                                                 
SO    985.0001767.650  1                          1773.240                                           
R    1420.0001772.000  1      .013                                  .000    .000 0                   
WE   1420.0001772.000  2      .250                                                                   
SH   1420.0001772.000  2                          1772.000                                           
CD   1  4   2    .000   5.000     .000  .000  .000   .00                                             
CD   2  2   0    .000   8.860   15.000  .000  .000   .00                                             
Q           414.500   .0 
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FILE: EXLINED-EXIST.WSW                     W S P G W - CIVILDESIGN Version 14.07                                         PAGE    1 
                                Program Package Serial Number: 7028                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 6-17-2016  Time: 8: 8:40 
                          TRACT NO. 21958 - PACIFIC RANCH II                                         
                            EXISTING LINE D                                                          
                              FILENAME: EXLINED                                                      
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   985.000  1767.650    3.381  1771.031    414.50   14.67    3.34  1774.37     .00    4.10     4.68    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   157.832    .0100                                         .0098     1.55     3.38    1.05    3.37    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1142.832  1769.228    3.405  1772.633    414.50   14.55    3.29  1775.92     .00    4.10     4.66    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   183.794    .0100                                         .0092     1.69     3.40    1.04    3.37    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1326.626  1771.066    3.556  1774.622    414.50   13.88    2.99  1777.61     .00    4.10     4.53    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    60.524    .0100                                         .0082      .50     3.56     .95    3.37    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1387.150  1771.672    3.720  1775.391    414.50   13.23    2.72  1778.11     .00    4.10     4.36    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    25.671    .0100                                         .0074      .19     3.72     .87    3.37    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1412.821  1771.928    3.899  1775.828    414.50   12.61    2.47  1778.30     .00    4.10     4.14    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     7.179    .0100                                         .0067      .05     3.90     .79    3.37    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1420.000  1772.000    4.101  1776.101    414.50   12.02    2.25  1778.35     .00    4.10     3.84    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1420.000  1772.000   11.682  1783.682    414.50    2.37     .09  1783.77     .00    2.87    15.00    8.860   15.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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T1 TRACT NO. 21958 - PACIFIC RANCH II                                          0                     
T2 EXISTING LINE D                                                                                   
T3 FILENAME: EXLINED                                                                                 
SO    985.0001767.650  1                          1773.240                                           
R    1420.0001772.000  1      .013                                  .000    .000 0                   
WE   1420.0001772.000  2      .250                                                                   
SH   1420.0001772.000  2                          1772.000                                           
CD   1  4   2    .000   5.000     .000  .000  .000   .00                                             
CD   2  2   0    .000   8.860   15.000  .000  .000   .00                                             
Q           256.500   .0 
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FILE: EXLINED-PROP.WSW                      W S P G W - CIVILDESIGN Version 14.07                                         PAGE    1 
                                Program Package Serial Number: 7028                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 6-17-2016  Time: 8: 9: 6 
                          TRACT NO. 21958 - PACIFIC RANCH II                                         
                            EXISTING LINE D                                                          
                              FILENAME: EXLINED                                                      
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   985.000  1767.650    2.478  1770.128    256.50   13.21    2.71  1772.84     .00    3.24     5.00    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.513    .0100                                         .0100      .13     2.48    1.18    2.48    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   997.513  1767.775    2.478  1770.253    256.50   13.21    2.71  1772.96     .00    3.24     5.00    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   255.689    .0100                                         .0095     2.42     2.48    1.18    2.48    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1253.203  1770.332    2.559  1772.891    256.50   12.68    2.50  1775.39     .00    3.24     5.00    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    82.091    .0100                                         .0084      .69     2.56    1.11    2.48    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1335.294  1771.153    2.657  1773.810    256.50   12.09    2.27  1776.08     .00    3.24     4.99    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    40.069    .0100                                         .0074      .30     2.66    1.03    2.48    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1375.363  1771.554    2.761  1774.315    256.50   11.53    2.06  1776.38     .00    3.24     4.97    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    22.784    .0100                                         .0066      .15     2.76     .96    2.48    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1398.147  1771.781    2.871  1774.652    256.50   10.99    1.88  1776.53     .00    3.24     4.94    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    13.118    .0100                                         .0058      .08     2.87     .89    2.48    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1411.265  1771.913    2.986  1774.899    256.50   10.48    1.71  1776.61     .00    3.24     4.90    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     6.729    .0100                                         .0051      .03     2.99     .83    2.48    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1417.994  1771.980    3.109  1775.089    256.50   10.00    1.55  1776.64     .00    3.24     4.85    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.006    .0100                                         .0046      .01     3.11     .77    2.48    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1420.000  1772.000    3.240  1775.240    256.50    9.53    1.41  1776.65     .00    3.24     4.78    5.000     .000   .00   2   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
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 FILE: EXLINED-PROP.WSW                      W S P G W - CIVILDESIGN Version 14.07                                         PAGE    2 
                                Program Package Serial Number: 7028                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 6-17-2016  Time: 8: 9: 6 
                          TRACT NO. 21958 - PACIFIC RANCH II                                         
                            EXISTING LINE D                                                          
                              FILENAME: EXLINED                                                      
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1420.000  1772.000    6.960  1778.960    256.50    2.46     .09  1779.05     .00    2.09    15.00    8.860   15.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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APPENDIX H.1: EXISTING CONDITION HEC-RAS CALCULATIONS 
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ExistingCondition.rep

                         HEC-RAS Version 4.1.0 Jan 2010 
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: ExistingCondition
Project File : ExistingCondition.prj
Run Date and Time: 7/6/2016 3:45:33 PM

Project in English units

Project Description:
HEC-RAS Project and Geometry created by SmartDraft

                                                                                

PLAN DATA

Plan Title: ExistingCondition
Plan File : o:\150.06.14\Engineering\HEC-RAS\HEC-RAS Models\HEC-RAS Models-WSPG DS WSE\Existing 
Condition\ExistingCondition.p01

           Geometry Title: ExistingCondition
           Geometry File : o:\150.06.14\Engineering\HEC-RAS\HEC-RAS Models\HEC-RAS Models-WSPG DS WSE\Existing 
Condition\ExistingCondition.g02

           Flow Title    : ExistingCondition
           Flow File     : o:\150.06.14\Engineering\HEC-RAS\HEC-RAS Models\HEC-RAS Models-WSPG DS WSE\Existing 
Condition\ExistingCondition.f01

Plan Summary Information:
Number of:  Cross Sections =   30    Multiple Openings  =    0
            Culverts       =    4    Inline Structures  =    0
            Bridges        =    0    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
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ExistingCondition.rep
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Mixed Flow

                                                                                

FLOW DATA

Flow Title: ExistingCondition
Flow File : o:\150.06.14\Engineering\HEC-RAS\HEC-RAS Models\HEC-RAS Models-WSPG DS WSE\Existing 
Condition\ExistingCondition.f01

Flow Data (cfs)
                                                                             
  River           Reach           RS                   PF 1            PF 2  
  MainChannel     MainChannel     3127.87             241.6           241.6  
  MainChannel     MainChannel     2817.46             241.6           131.3  
  MainChannel     MainChannel     2687.17             317.4           317.4  
  MainChannel     MainChannel     2494.33             317.4          167.87  
  MainChannel-JuncMainChannel-JX  2064.94             317.4           317.4  
  WesterlyChannel WesterlyChannel 11045.7              75.8            75.8  
  WesterlyChannel WesterlyChannel 10639.81             87.2            87.2  
  WesterlyChannel WesterlyChannel 10322.51             87.2              46  
  WesterlyChannel WesterlyChannel 10209.63               46              46  
                                                                             

Boundary Conditions
                                                                                                        
  River           Reach           Profile                       Upstream                 Downstream     
                                                                                                        
  MainChannel     MainChannel     PF 1                        Normal S = 0.01                           
  MainChannel-JuncMainChannel-JX  PF 1                                             Known WS = 1783.682  
  WesterlyChannel WesterlyChannel PF 1                      Normal S = 0.0288                           
                                                                                                        

                                                                                

GEOMETRY DATA

Geometry Title: ExistingCondition
Geometry File : o:\150.06.14\Engineering\HEC-RAS\HEC-RAS Models\HEC-RAS Models-WSPG DS WSE\Existing 
Condition\ExistingCondition.g02

Reach Connection Table
                                                                                 
  River            Reach               Upstream Boundary    Downstream Boundary  
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ExistingCondition.rep
  MainChannel      MainChannel                                JS1                
  MainChannel-Junc MainChannel-JX       JS1                                      
  WesterlyChannel  WesterlyChannel                            JS1                
                                                                                 

JUNCTION INFORMATION

Name: JS1             
Description: 
Energy computation Method

    Length across Junction             Tributary
     River           Reach               River           Reach        Length   Angle
MainChannel     MainChannel      to MainChannel-JuncMainChannel-JX    160.16       0
WesterlyChannel WesterlyChannel  to MainChannel-JuncMainChannel-JX         0       0

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 3127.87 

INPUT
Description: 
Station Elevation Data    num=      79
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1840    3.47 1839.35    5.45    1839    9.23 1838.34   11.22    1838
   12.69 1837.75    17.3    1837   21.94 1836.34   24.26    1836   29.48 1835.34
   31.65 1835.05   32.01    1835   36.29 1834.52   40.81    1834   45.92 1833.83
    46.7 1833.81   60.75 1833.62   70.41 1833.56   70.79 1833.54   72.34 1833.62
   74.74 1833.72   74.92 1833.72   76.31 1833.76   79.15 1833.82    80.6 1833.88
   85.78 1833.92    86.4 1833.94    91.4    1834   96.34 1834.06   97.34 1834.08
  106.37 1834.22  106.89 1834.23  110.13 1834.24   111.4 1834.26  117.68 1834.23
  118.17 1834.24  118.69 1834.24  126.46 1834.15  127.05 1834.15   127.6 1834.14
  134.76    1834  139.52 1833.92  140.23 1833.92  140.95 1833.92   148.9 1833.77
  152.09 1833.73  155.55 1833.72  157.41 1833.72   160.2 1833.72   170.4 1833.84
  171.73 1833.84  175.41 1833.88  176.48 1833.88  179.86 1833.89  187.36 1833.85
  189.08 1833.87  192.75 1833.99   193.1 1833.99  197.13 1833.99  200.49 1833.99
  201.91 1833.99  206.11    1834  207.76    1834  208.81 1834.09  209.87 1834.18
  218.46 1834.99  218.58    1835  220.88 1835.36  225.65    1836  230.33 1836.99
  230.39    1837  230.43 1837.01  230.45 1837.01  236.18    1838  237.45 1838.18
  238.78  1838.4  242.47    1839  244.32 1839.25  249.36    1840

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   31.65     .03  218.46     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         31.65  218.46           110.03  120.59  140.72             .1       .3

CROSS SECTION          

RIVER: MainChannel     
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ExistingCondition.rep
REACH: MainChannel        RS: 3007.28 

INPUT
Description: 
Station Elevation Data    num=      76
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1837    4.98  1836.3    7.16    1836   12.59 1835.25    14.2 1835.03
   14.38    1835   16.04 1834.77   21.75    1834   22.73 1833.86   28.75    1833
   29.18 1832.94   31.68 1832.57   35.61    1832   39.41 1831.45   42.65    1831
   52.77 1830.51   55.69 1830.39    57.5 1830.32   59.16 1830.25   64.72 1830.05
   65.48 1830.02   65.51 1830.02   65.55 1830.02    66.3    1830   74.63 1829.85
   75.37 1829.84    84.3  1829.7   88.51 1829.66   95.32 1829.57   96.24 1829.56
   98.32 1829.53  103.97 1829.44  110.95 1829.35  114.97 1829.29  115.15 1829.29
  119.12 1829.25  120.48 1829.24  121.08 1829.24  121.69 1829.23   123.4 1829.23
  124.59 1829.24  128.03 1829.24  134.46 1829.27  140.51 1829.28  142.09 1829.28
  143.05 1829.28  148.76 1829.41  166.02 1829.86  170.27 1829.99  170.57    1830
  171.26    1830   171.4    1830  171.58 1830.01  181.29  1830.4  191.38 1830.75
  195.21 1830.86  199.49    1831  201.69 1831.08  206.49 1831.28  219.95 1831.83
     220 1831.83   223.5    1832  224.94 1832.08  234.96 1832.65  240.24    1833
  250.73 1833.54  259.99    1834   279.9 1834.81  280.77 1834.84   281.4 1834.86
   283.1  1834.9  285.32    1835  295.65 1835.47  304.66    1836   315.1 1836.62
  322.09    1837

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   29.18     .03  224.94     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         29.18  224.94            61.87   96.39  160.58             .1       .3

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2910.89 

INPUT
Description: 
Station Elevation Data    num=     106
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1837    1.91 1836.85   11.12    1836   12.85 1835.85   15.78 1835.57
   19.75  1835.2   21.79    1835   29.64 1834.13    30.9    1834   32.95 1833.73
   38.59    1833    40.5 1832.74   45.86    1832   47.32  1831.8   48.61 1831.62
   52.72    1831   53.11 1830.96   59.77    1830   62.17 1829.83    70.5    1829
   77.46 1828.54   80.31 1828.37    82.8 1828.24   83.67  1828.2   84.31 1828.18
   85.03 1828.17   85.28 1828.16   85.81 1828.16   86.89 1828.17    91.3 1828.22
   92.97 1828.22   93.58 1828.22  100.36 1828.08  100.45 1828.08  106.04 1828.01
  106.93    1828  107.06    1828  107.64 1827.93  113.58    1827   113.9    1827
  113.95    1827  116.18 1826.99  125.28 1826.71  131.99 1826.54  132.96 1826.55
   134.9 1826.54     137 1826.53  139.06 1826.53  146.72 1826.62  147.97 1826.64
  148.19 1826.64   151.5 1826.68  152.04 1826.69  156.05 1826.75  168.87  1826.9
  172.24 1826.96  173.86    1827  174.35    1827  176.09  1827.1  184.26  1827.5
  192.25  1827.9  194.52    1828  194.91    1828   196.7 1828.06  199.73 1828.14
  201.96 1828.17  210.08 1828.27  210.72 1828.29  211.44 1828.31  214.31 1828.36
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ExistingCondition.rep
  220.48 1828.56  221.07 1828.57  221.61 1828.59  222.59 1828.62  233.83    1829
   233.9    1829  239.84 1829.06  245.57 1829.04  245.75 1829.04  250.35 1829.04
   250.7 1829.04  252.33 1829.06  252.65 1829.07  253.13 1829.09  253.96 1829.12
  265.68    1830   265.9 1830.02  268.76 1830.24  278.14    1831  280.52 1831.16
  282.64  1831.3  286.22 1831.52  286.72 1831.55  289.87 1831.73   291.2 1831.81
  294.29    1832  308.21 1832.81  310.38    1833  317.48 1833.83  318.81    1834
  319.83 1834.13  326.63    1835  331.27  1835.6  334.38    1836   340.6 1836.91
  341.26    1837

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   47.32     .03   265.9     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         47.32   265.9            92.46   93.43  116.74             .1       .3

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2817.46 

INPUT
Description: 
Station Elevation Data    num=     177
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1835     .31    1835     .41    1835     .46    1835    4.97    1835
    5.23    1835    5.27    1835    7.38 1834.96    7.43 1834.96    7.58 1834.96
   15.08 1834.72   21.17 1834.45    26.6 1834.21   30.06  1834.1   32.16 1834.06
   32.38 1834.05   36.56 1834.02   36.67 1834.01   44.72 1834.04   45.05 1834.04
   53.54 1834.07   53.85 1834.06   58.37 1834.04    58.4 1834.04   60.93 1834.05
   61.61 1834.01   62.05 1834.06   65.09  1834.1    67.8 1834.14   68.43 1834.03
   70.93 1834.02   71.86 1834.02   73.37 1834.02   73.68 1834.02   73.82 1834.02
   75.68 1834.02   76.21 1834.02    76.6 1834.02   81.02 1834.04   86.12 1834.02
   88.31 1834.01   91.14 1834.01   91.51 1834.01   92.52    1834   95.26    1834
   99.82 1833.72  102.03 1833.53  104.03 1833.34     105 1833.26  106.94    1833
  111.28 1832.77  123.07 1832.02  123.42    1832   127.9 1831.45  131.75    1831
  135.13  1830.1  135.31 1830.04  135.47    1830   135.6 1829.97  135.86 1829.91
  139.44    1829  142.28 1828.26  143.15    1828  144.65 1827.62  147.14    1827
  147.28 1826.99  147.58 1826.98  148.79 1826.85  151.56 1826.74  153.92 1826.68
  161.69 1826.18  162.82 1826.16  164.13    1826  165.71 1825.77  165.85 1825.75
  168.22 1825.37   171.4    1825  172.53    1825  173.05    1825  173.05 1822.42
   176.6 1822.42  178.29    1825  186.46    1825  189.28    1825  193.04    1825
  194.04    1825  195.17    1825  196.94    1825  197.21    1825  197.39    1825
  199.58  1825.2  200.26  1825.3  208.45 1825.93  219.83 1825.94  221.51 1825.95
  225.96 1825.91  227.75 1825.92  228.82 1825.93  228.91 1825.93  230.34 1825.94
   230.9 1825.95  233.66 1825.96  234.33 1825.97  237.89 1825.95  243.71 1825.96
  246.41 1825.98  249.91 1825.97  254.49    1826  255.25    1826  255.37    1826
  255.98    1826  264.69 1826.76  265.95 1826.86  266.15 1826.87  269.39 1826.98
  280.33 1826.98  280.64 1826.96  283.47 1826.98  283.62 1826.98  283.69 1826.98
   283.7 1826.98  289.15 1826.99  289.85 1826.99  289.94 1826.99   293.7    1827
   296.5 1827.15  298.71 1827.16  300.31 1827.26  300.92 1827.32   304.8 1827.35
  305.42 1827.39  305.96 1827.43  307.45 1827.56  309.21  1827.6  311.29 1827.66
  320.54 1827.97  321.51    1828   321.6 1828.01   321.7 1828.02  324.81 1828.28
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  329.05 1828.33  335.55 1828.64  336.55 1828.67  337.43 1828.68  338.01 1828.67
  338.64 1828.66  339.44 1828.64  339.63 1828.64  341.89 1828.66  343.43  1828.7
  344.32  1828.7  344.67 1828.71  349.64    1829   352.7 1829.37   357.7 1829.53
  358.45 1829.61  360.99 1829.75  363.63 1829.99  363.73 1829.99  363.92    1830
  366.34 1830.32  367.09 1830.35  369.32 1830.64  372.83 1830.96  373.48 1830.95
  374.24 1830.96  374.74    1831  384.54 1831.83  386.45    1832   394.7 1832.56
  399.17 1832.92  400.83 1832.96  401.65    1833  403.54 1833.25     409    1834
  412.98 1834.65  415.28    1835

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  123.07     .03  320.54     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        123.07  320.54           133.24  130.29  175.48             .1       .3

CULVERT                

RIVER: MainChannel     
REACH: MainChannel        RS: 2752.32 

INPUT
Description: 
Distance from Upstream XS =    3.51
Deck/Roadway Width        =      56
Weir Coefficient          =     2.8
Upstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0    1833    1820   70.51    1833    1820  117.73  1832.6    1820
  192.53  1832.6    1820  264.83  1832.8    1820  297.93    1833    1820
  350.92  1833.5    1820  401.31    1834    1820  415.28    1834    1820

Upstream Bridge Cross Section Data
Station Elevation Data    num=     177
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1835     .31    1835     .41    1835     .46    1835    4.97    1835
    5.23    1835    5.27    1835    7.38 1834.96    7.43 1834.96    7.58 1834.96
   15.08 1834.72   21.17 1834.45    26.6 1834.21   30.06  1834.1   32.16 1834.06
   32.38 1834.05   36.56 1834.02   36.67 1834.01   44.72 1834.04   45.05 1834.04
   53.54 1834.07   53.85 1834.06   58.37 1834.04    58.4 1834.04   60.93 1834.05
   61.61 1834.01   62.05 1834.06   65.09  1834.1    67.8 1834.14   68.43 1834.03
   70.93 1834.02   71.86 1834.02   73.37 1834.02   73.68 1834.02   73.82 1834.02
   75.68 1834.02   76.21 1834.02    76.6 1834.02   81.02 1834.04   86.12 1834.02
   88.31 1834.01   91.14 1834.01   91.51 1834.01   92.52    1834   95.26    1834
   99.82 1833.72  102.03 1833.53  104.03 1833.34     105 1833.26  106.94    1833
  111.28 1832.77  123.07 1832.02  123.42    1832   127.9 1831.45  131.75    1831
  135.13  1830.1  135.31 1830.04  135.47    1830   135.6 1829.97  135.86 1829.91
  139.44    1829  142.28 1828.26  143.15    1828  144.65 1827.62  147.14    1827
  147.28 1826.99  147.58 1826.98  148.79 1826.85  151.56 1826.74  153.92 1826.68
  161.69 1826.18  162.82 1826.16  164.13    1826  165.71 1825.77  165.85 1825.75
  168.22 1825.37   171.4    1825  172.53    1825  173.05    1825  173.05 1822.42
   176.6 1822.42  178.29    1825  186.46    1825  189.28    1825  193.04    1825
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  194.04    1825  195.17    1825  196.94    1825  197.21    1825  197.39    1825
  199.58  1825.2  200.26  1825.3  208.45 1825.93  219.83 1825.94  221.51 1825.95
  225.96 1825.91  227.75 1825.92  228.82 1825.93  228.91 1825.93  230.34 1825.94
   230.9 1825.95  233.66 1825.96  234.33 1825.97  237.89 1825.95  243.71 1825.96
  246.41 1825.98  249.91 1825.97  254.49    1826  255.25    1826  255.37    1826
  255.98    1826  264.69 1826.76  265.95 1826.86  266.15 1826.87  269.39 1826.98
  280.33 1826.98  280.64 1826.96  283.47 1826.98  283.62 1826.98  283.69 1826.98
   283.7 1826.98  289.15 1826.99  289.85 1826.99  289.94 1826.99   293.7    1827
   296.5 1827.15  298.71 1827.16  300.31 1827.26  300.92 1827.32   304.8 1827.35
  305.42 1827.39  305.96 1827.43  307.45 1827.56  309.21  1827.6  311.29 1827.66
  320.54 1827.97  321.51    1828   321.6 1828.01   321.7 1828.02  324.81 1828.28
  329.05 1828.33  335.55 1828.64  336.55 1828.67  337.43 1828.68  338.01 1828.67
  338.64 1828.66  339.44 1828.64  339.63 1828.64  341.89 1828.66  343.43  1828.7
  344.32  1828.7  344.67 1828.71  349.64    1829   352.7 1829.37   357.7 1829.53
  358.45 1829.61  360.99 1829.75  363.63 1829.99  363.73 1829.99  363.92    1830
  366.34 1830.32  367.09 1830.35  369.32 1830.64  372.83 1830.96  373.48 1830.95
  374.24 1830.96  374.74    1831  384.54 1831.83  386.45    1832   394.7 1832.56
  399.17 1832.92  400.83 1832.96  401.65    1833  403.54 1833.25     409    1834
  412.98 1834.65  415.28    1835

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  123.07     .03  320.54     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        123.07  320.54             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       7
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0    1833    1810   80.16    1833    1810   127.8  1832.6    1810
  202.42  1832.6    1810  274.55  1832.8    1810  307.51    1834    1810
  331.07    1834    1810

Downstream Bridge Cross Section Data
Station Elevation Data    num=     144
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1820     7.3 1819.54   16.41    1819   40.67 1818.11   42.44 1818.06
   43.24 1818.05   43.79    1818      44    1818   44.09    1818   44.92    1818
   52.68 1817.99   53.96 1817.99   59.39 1817.98   61.17 1817.98   63.53 1817.99
   64.43 1817.99   72.16 1817.86   80.75 1817.92   83.16 1817.94   86.76 1817.88
   89.87    1818   94.73 1818.31   99.01 1818.67  100.57 1818.79  101.69 1818.85
  106.35 1818.98   106.4 1818.99  106.56    1819  106.75 1819.07  109.71    1820
  110.36 1820.29  112.22    1821   112.4 1821.07  113.51 1821.34  115.36 1821.61
  116.43 1821.77  117.02  1821.8   119.8 1821.88  121.02    1822  123.35 1822.06
  123.53 1822.06  125.84 1822.03  127.53 1822.05  128.28 1822.07  130.81 1822.16
  135.87 1822.34  136.79 1822.34  140.03 1822.28  144.26 1822.14  145.28 1822.11
  148.08    1822  152.09 1821.76  152.57 1821.76  153.99 1821.73  155.03 1821.75
  156.85 1821.82  159.83    1822  161.16 1822.08  161.44 1822.08  163.76 1822.14
  166.28 1822.08  168.35 1822.01  168.78    1822  169.17 1821.98  169.24 1821.98
  169.38 1821.97  169.67 1821.96  181.12    1821  183.64 1820.02  183.71    1820
  184.52 1819.77  187.16    1819  187.34 1818.94  187.58 1818.89  190.72    1818
  191.46    1818  191.59    1818  192.51    1818  193.18    1818  194.22    1818
  195.24    1818   195.5    1818  196.36 1818.13   196.7 1818.23  198.64    1819
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  199.01 1819.15  200.86    1820  201.82 1820.07  202.56 1820.09  205.58 1820.25
  206.48 1820.41   206.6 1820.41  208.63 1820.46  210.23 1820.39   211.9 1820.35
  213.63    1820  216.97  1819.3  218.29    1819  224.61 1818.97  228.94 1818.95
  231.33 1818.96  233.24 1818.96  235.58 1818.97  238.96 1818.98  239.36 1818.98
  242.18 1818.99  242.83 1818.99     244 1818.99  244.29    1819  245.46    1819
  245.78    1819  246.18 1818.99  248.32 1818.99   248.7    1819  249.99    1819
  250.67 1818.99   250.7 1818.99  251.84    1819  254.08 1819.05  254.47 1819.05
  255.34 1819.08     256 1819.08  260.96 1819.24  263.14 1819.24  265.88 1819.32
  288.35 1819.74   291.3 1819.74  294.39 1819.75  297.83 1819.77  303.26 1819.84
  305.91 1819.87  313.74    1820  314.68 1820.74  314.91    1821  316.06 1821.89
  316.17    1822  317.08 1822.66  317.55    1823  319.78 1823.71  320.63 1823.98
   320.7    1824  321.09 1824.04  330.39 1824.94  331.07    1825

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  130.81     .03   206.6     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        130.81   206.6             .1       .3

Upstream Embankment side slope              =    1830 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular     3.5        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
               5.06   103.3     .024     .024        0                   .5                1
Upstream   Elevation =  1822.42 
           Centerline Station =  174.81 
Downstream Elevation =  1819.21 
           Centerline Station =  190.72 

CULVERT OUTPUT  Profile #PF 1  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)        131.26    Culv Full Len (ft)        103.30   
  # Barrels                      1    Culv Vel US (ft/s)         13.64   
  Q Barrel (cfs)            131.26    Culv Vel DS (ft/s)         13.64   
  E.G. US. (ft)            1833.04    Culv Inv El Up (ft)      1822.42   
  W.S. US. (ft)            1833.04    Culv Inv El Dn (ft)      1819.21   
  E.G. DS (ft)             1819.34    Culv Frctn Ls (ft)          5.99   
  W.S. DS (ft)             1819.18    Culv Exit Loss (ft)         6.27   
  Delta EG (ft)              13.70    Culv Entr Loss (ft)         1.45   
  Delta WS (ft)              13.86    Q Weir (cfs)              111.07   
  E.G. IC (ft)             1833.02    Weir Sta Lft (ft)         106.65   
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  E.G. OC (ft)             1833.04    Weir Sta Rgt (ft)         302.10   
  Culvert Control           Outlet    Weir Submerg                0.00   
  Culv WS Inlet (ft)       1825.92    Weir Max Depth (ft)         0.44   
  Culv WS Outlet (ft)      1822.71    Weir Avg Depth (ft)         0.33   
  Culv Nml Depth (ft)         3.50    Weir Flow Area (sq ft)     65.30   
  Culv Crt Depth (ft)         3.50    Min El Weir Flow (ft)    1832.61   
                                                                         

Note:    The normal depth exceeds the height of the culvert.  The program assumes that the normal depth is equal to the 
height 
         of the culvert.
Note:    Culvert critical depth exceeds the height of the culvert.

CULVERT OUTPUT  Profile #PF 2  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)        128.85    Culv Full Len (ft)        103.30   
  # Barrels                      1    Culv Vel US (ft/s)         13.39   
  Q Barrel (cfs)            128.85    Culv Vel DS (ft/s)         13.39   
  E.G. US. (ft)            1832.66    Culv Inv El Up (ft)      1822.42   
  W.S. US. (ft)            1832.66    Culv Inv El Dn (ft)      1819.21   
  E.G. DS (ft)             1819.24    Culv Frctn Ls (ft)          5.78   
  W.S. DS (ft)             1818.88    Culv Exit Loss (ft)         6.26   
  Delta EG (ft)              13.42    Culv Entr Loss (ft)         1.39   
  Delta WS (ft)              13.78    Q Weir (cfs)                2.45   
  E.G. IC (ft)             1832.12    Weir Sta Lft (ft)         113.20   
  E.G. OC (ft)             1832.66    Weir Sta Rgt (ft)         209.91   
  Culvert Control           Outlet    Weir Submerg                0.00   
  Culv WS Inlet (ft)       1825.92    Weir Max Depth (ft)         0.05   
  Culv WS Outlet (ft)      1822.71    Weir Avg Depth (ft)         0.04   
  Culv Nml Depth (ft)         3.50    Weir Flow Area (sq ft)      4.15   
  Culv Crt Depth (ft)         3.50    Min El Weir Flow (ft)    1832.61   
                                                                         

Warning: During the culvert inlet control computations, the program could not balance the culvert/weir flow.  The 
reported inlet 
         energy grade answer may not be valid.
Note:    The normal depth exceeds the height of the culvert.  The program assumes that the normal depth is equal to the 
height 
         of the culvert.
Note:    Culvert critical depth exceeds the height of the culvert.

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2687.17 

INPUT
Description: 
Station Elevation Data    num=     144
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1820     7.3 1819.54   16.41    1819   40.67 1818.11   42.44 1818.06
   43.24 1818.05   43.79    1818      44    1818   44.09    1818   44.92    1818
   52.68 1817.99   53.96 1817.99   59.39 1817.98   61.17 1817.98   63.53 1817.99
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   64.43 1817.99   72.16 1817.86   80.75 1817.92   83.16 1817.94   86.76 1817.88
   89.87    1818   94.73 1818.31   99.01 1818.67  100.57 1818.79  101.69 1818.85
  106.35 1818.98   106.4 1818.99  106.56    1819  106.75 1819.07  109.71    1820
  110.36 1820.29  112.22    1821   112.4 1821.07  113.51 1821.34  115.36 1821.61
  116.43 1821.77  117.02  1821.8   119.8 1821.88  121.02    1822  123.35 1822.06
  123.53 1822.06  125.84 1822.03  127.53 1822.05  128.28 1822.07  130.81 1822.16
  135.87 1822.34  136.79 1822.34  140.03 1822.28  144.26 1822.14  145.28 1822.11
  148.08    1822  152.09 1821.76  152.57 1821.76  153.99 1821.73  155.03 1821.75
  156.85 1821.82  159.83    1822  161.16 1822.08  161.44 1822.08  163.76 1822.14
  166.28 1822.08  168.35 1822.01  168.78    1822  169.17 1821.98  169.24 1821.98
  169.38 1821.97  169.67 1821.96  181.12    1821  183.64 1820.02  183.71    1820
  184.52 1819.77  187.16    1819  187.34 1818.94  187.58 1818.89  190.72    1818
  191.46    1818  191.59    1818  192.51    1818  193.18    1818  194.22    1818
  195.24    1818   195.5    1818  196.36 1818.13   196.7 1818.23  198.64    1819
  199.01 1819.15  200.86    1820  201.82 1820.07  202.56 1820.09  205.58 1820.25
  206.48 1820.41   206.6 1820.41  208.63 1820.46  210.23 1820.39   211.9 1820.35
  213.63    1820  216.97  1819.3  218.29    1819  224.61 1818.97  228.94 1818.95
  231.33 1818.96  233.24 1818.96  235.58 1818.97  238.96 1818.98  239.36 1818.98
  242.18 1818.99  242.83 1818.99     244 1818.99  244.29    1819  245.46    1819
  245.78    1819  246.18 1818.99  248.32 1818.99   248.7    1819  249.99    1819
  250.67 1818.99   250.7 1818.99  251.84    1819  254.08 1819.05  254.47 1819.05
  255.34 1819.08     256 1819.08  260.96 1819.24  263.14 1819.24  265.88 1819.32
  288.35 1819.74   291.3 1819.74  294.39 1819.75  297.83 1819.77  303.26 1819.84
  305.91 1819.87  313.74    1820  314.68 1820.74  314.91    1821  316.06 1821.89
  316.17    1822  317.08 1822.66  317.55    1823  319.78 1823.71  320.63 1823.98
   320.7    1824  321.09 1824.04  330.39 1824.94  331.07    1825

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  130.81     .03   206.6     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        130.81   206.6            86.28   82.95   85.76             .1       .3

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2604.22 

INPUT
Description: 
Station Elevation Data    num=     143
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1826     .94  1825.6    2.47    1825    4.27 1824.48    5.76    1824
    15.8 1821.71   18.85    1821    23.1 1820.34   24.94    1820    26.8 1819.21
   27.21 1819.03   27.28    1819   27.44 1818.93   29.58    1818   31.64 1817.44
    33.4    1817   33.45    1817    34.2 1816.99   34.38 1816.99   34.81 1816.99
   35.73 1816.99    41.2  1816.9    44.1 1816.86   59.48 1816.27   62.79 1816.22
   65.14 1816.18   67.54 1816.14   71.52 1816.06   73.83 1816.02   74.74 1816.03
   75.53    1816   77.28 1815.99   83.95 1815.99   88.06 1815.99   88.56 1815.99
    90.7 1815.98   91.98 1815.98   94.33 1815.98   95.19 1815.98  103.74    1816
  106.63 1816.89  106.96    1817  107.69 1817.01  107.99 1817.02  109.16 1817.03
  110.26 1817.02  110.73 1817.01  111.55 1817.01  112.79 1817.02  113.71 1817.03

Page 10

1.aj

P
acket P

g
. 2456

Attachment: Preliminary Hydrology Study  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



ExistingCondition.rep
  114.84 1817.04  115.09 1817.04  117.46 1817.01  118.57 1817.01  118.84 1817.04
  119.93 1817.18  120.51 1817.33  120.88 1817.38  123.03 1817.27  123.56 1817.24
  124.35 1817.31  127.04 1817.83   127.3 1817.89  127.66    1818  127.71    1818
  127.74    1818  127.81 1818.01  129.61 1818.32  133.65    1819  134.09    1819
  134.44 1818.92  137.22    1818  139.29 1817.32  140.26    1817  143.23 1816.01
  143.26    1816  143.52 1815.99  145.64 1815.94  146.18 1815.95  146.59 1815.97
  146.87 1815.96  147.27 1815.96  148.89 1815.71  150.48 1815.54  152.53 1815.35
  154.93    1815  156.25 1814.84  160.74 1814.29  161.76 1814.16  163.15    1814
  164.41    1814  164.83    1814  165.56    1814  165.95    1814  169.04 1814.33
  171.41 1814.61  174.43 1814.97  174.78 1814.97  175.87    1815  180.88 1815.41
  184.09 1815.67  186.67 1815.94  189.12 1815.99  189.35    1816  189.55 1816.02
  189.69 1816.03  189.72 1816.03  192.07 1816.46  194.97    1817  195.55  1817.1
  196.83 1817.37  199.47 1817.93  199.76    1818  200.17  1818.1  200.23 1818.11
  201.97 1818.48  204.38    1819  207.87 1819.25  209.53 1819.38  211.15 1819.53
  218.41    1820  221.28 1820.01  226.66 1820.01  231.21 1820.01  235.43 1820.01
  235.83 1820.01  237.15 1820.01  237.58 1820.01   239.1 1820.01  243.75 1820.02
  245.47 1820.02  250.15 1820.02  257.38 1820.03  265.18 1820.02  270.51 1820.02
  270.77 1820.02  271.02 1820.02  285.32 1821.47  297.06 1822.65  300.49    1823
  300.76 1823.11  301.24 1823.37  302.46    1824

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  107.69     .03  200.17     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        107.69  200.17           119.35  109.89  103.93             .1       .3

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2494.33 

INPUT
Description: 
Station Elevation Data    num=     112
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1821     2.8 1820.59    3.66 1820.48    4.27 1820.44     5.9  1820.4
   12.75 1820.57   17.61 1820.53   18.35 1820.51   19.19 1820.48   22.37 1820.29
   23.46 1820.26   25.21 1820.16   26.42 1820.11   26.59  1820.1   29.33 1820.04
   30.26    1820   30.93 1819.97   31.19 1819.96   31.85 1819.93   39.43 1819.55
   40.86 1819.46   46.83 1819.07   47.53 1819.01   47.79    1819   49.09 1818.98
   58.44 1818.15   59.48 1818.07   60.86    1818   61.15 1817.97   61.46 1817.97
   68.91 1817.57   69.21 1817.56   70.16 1817.54   70.97 1817.52   71.73  1817.5
   71.83  1817.5   75.02 1817.38   77.49 1817.44   78.05 1817.43    78.3 1817.42
   84.17 1817.21   84.65 1817.18   86.61 1817.03   86.69 1817.02   86.94    1817
   89.89 1816.69   90.82 1816.58   93.34 1816.33    94.9 1816.15   95.41 1816.11
    95.6  1816.1   97.15    1816    98.2 1815.92   98.61 1815.89  101.46 1815.75
  111.23  1815.2  112.56 1815.04  112.59 1815.03   113.3    1815  113.31    1815
  116.42    1814   118.1 1813.13  118.44    1813  118.71 1812.96  120.52 1812.76
  121.04 1812.76  123.11    1813  123.74 1813.15  124.34  1813.1  124.34 1811.44
   136.5 1811.31   136.5  1812.7  137.25 1812.85   137.7    1813  138.55 1813.14
  141.01  1813.3  141.71 1813.44  143.15    1814  146.49 1814.83  147.23    1815
  147.52 1815.07  149.96 1815.66  150.81 1815.87  151.27    1816  151.59 1816.04
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  156.82 1816.74  158.63 1816.97  158.88    1817  159.91 1817.08  160.24  1817.1
  162.94  1817.2  166.32 1817.38  168.38 1817.47  175.08 1817.77  179.78    1818
  179.86    1818  180.67 1818.04  181.35 1818.06  183.37 1818.13   186.5 1818.25
  189.56 1818.36   193.1  1818.5  207.24    1819  211.54 1819.24  213.65 1819.25
  216.07 1819.35  222.58 1819.45   236.8 1819.76  238.53 1819.81  245.24    1820
  249.98 1820.37  256.43    1821

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03    78.3     .03  159.91     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          78.3  159.91           101.83  102.12  158.09             .1       .3

CULVERT                

RIVER: MainChannel     
REACH: MainChannel        RS: 2443.27 

INPUT
Description: 
Distance from Upstream XS =    5.65
Deck/Roadway Width        =   60.11
Weir Coefficient          =     2.8
Upstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0  1820.2    1805   12.97    1820    1805   51.21    1819    1805
    80.7  1818.6    1805 147.588  1818.5    1805  163.31    1819    1805
   212.7    1820    1805  241.95    1821    1805  256.43    1821    1805

Upstream Bridge Cross Section Data
Station Elevation Data    num=     112
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1821     2.8 1820.59    3.66 1820.48    4.27 1820.44     5.9  1820.4
   12.75 1820.57   17.61 1820.53   18.35 1820.51   19.19 1820.48   22.37 1820.29
   23.46 1820.26   25.21 1820.16   26.42 1820.11   26.59  1820.1   29.33 1820.04
   30.26    1820   30.93 1819.97   31.19 1819.96   31.85 1819.93   39.43 1819.55
   40.86 1819.46   46.83 1819.07   47.53 1819.01   47.79    1819   49.09 1818.98
   58.44 1818.15   59.48 1818.07   60.86    1818   61.15 1817.97   61.46 1817.97
   68.91 1817.57   69.21 1817.56   70.16 1817.54   70.97 1817.52   71.73  1817.5
   71.83  1817.5   75.02 1817.38   77.49 1817.44   78.05 1817.43    78.3 1817.42
   84.17 1817.21   84.65 1817.18   86.61 1817.03   86.69 1817.02   86.94    1817
   89.89 1816.69   90.82 1816.58   93.34 1816.33    94.9 1816.15   95.41 1816.11
    95.6  1816.1   97.15    1816    98.2 1815.92   98.61 1815.89  101.46 1815.75
  111.23  1815.2  112.56 1815.04  112.59 1815.03   113.3    1815  113.31    1815
  116.42    1814   118.1 1813.13  118.44    1813  118.71 1812.96  120.52 1812.76
  121.04 1812.76  123.11    1813  123.74 1813.15  124.34  1813.1  124.34 1811.44
   136.5 1811.31   136.5  1812.7  137.25 1812.85   137.7    1813  138.55 1813.14
  141.01  1813.3  141.71 1813.44  143.15    1814  146.49 1814.83  147.23    1815
  147.52 1815.07  149.96 1815.66  150.81 1815.87  151.27    1816  151.59 1816.04
  156.82 1816.74  158.63 1816.97  158.88    1817  159.91 1817.08  160.24  1817.1
  162.94  1817.2  166.32 1817.38  168.38 1817.47  175.08 1817.77  179.78    1818
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  179.86    1818  180.67 1818.04  181.35 1818.06  183.37 1818.13   186.5 1818.25
  189.56 1818.36   193.1  1818.5  207.24    1819  211.54 1819.24  213.65 1819.25
  216.07 1819.35  222.58 1819.45   236.8 1819.76  238.53 1819.81  245.24    1820
  249.98 1820.37  256.43    1821

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03    78.3     .03  159.91     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
          78.3  159.91             .1       .3

Downstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0  1820.2    1805   11.48    1820    1805   50.08    1819    1805
   79.61  1818.6    1805  146.45  1818.5    1805  167.19    1819    1805
  211.24    1820    1805  240.97    1821    1805  263.66    1822    1805
  283.06    1823    1805  287.87    1823    1805

Downstream Bridge Cross Section Data
Station Elevation Data    num=     134
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1820    3.35 1819.53    6.51    1819   17.78 1818.14   19.21    1818
   21.23 1817.86   34.56    1817   35.54 1816.98   37.97 1816.97   45.21 1816.94
    50.5 1816.94   55.61 1816.94   63.46 1816.97    65.9 1816.98   67.79    1817
   69.03 1817.06   69.92 1817.08   71.45 1817.02   71.85    1817   72.16 1816.87
   74.02    1816   75.11 1815.35   75.66    1815   77.15 1814.06   77.24    1814
   78.79 1813.06   78.88    1813   79.19 1812.83   79.32 1812.73   80.56    1812
   81.55 1811.81   83.83 1811.69   83.86 1811.68   85.69 1811.64   86.21 1811.61
   91.34 1811.39   94.71 1811.31   95.93 1811.22   96.19 1811.23   97.19  1811.3
   99.01 1811.39  101.68 1811.34  103.22 1811.33  105.04  1811.2  107.06    1811
  109.13 1810.85  110.87 1810.54  112.96 1810.21  114.16    1810  115.06 1809.85
  117.71  1809.5  117.98 1809.46   118.7 1809.39  128.89 1809.23  132.17    1809
  132.27    1809  132.49    1809   132.6    1809  132.67    1809  132.76    1809
  134.23 1808.85  135.66 1808.72  136.44 1808.61  140.03 1808.22  140.55 1808.26
  141.49 1808.41  144.49    1809  145.72  1809.3  150.19    1810   150.2    1810
  152.03 1810.25  152.25 1810.25  152.46 1810.25  152.78 1810.26  156.12 1810.71
  158.48 1810.79  160.09  1810.8  160.22  1810.8  171.56 1810.72  172.06 1810.71
  174.87 1814.16   178.7  1814.4  183.06 1814.73  192.15 1815.32  195.83 1815.94
  201.42    1816  202.44 1816.04  203.13 1816.06  210.35 1816.31  212.39    1816
  212.81 1815.92  213.15 1815.88  213.16 1815.88  213.21 1815.88  213.29 1815.88
  218.03 1815.94  218.79 1815.94  220.14 1815.94  220.26 1815.94   220.8 1815.94
  221.77 1815.95  223.66 1815.95  223.95 1815.95   225.7 1815.95  228.07 1815.95
  228.13 1815.95  232.31 1815.96  233.21 1815.96  235.06 1815.96  236.19 1815.96
  242.94 1815.97  243.55 1815.97  245.69 1815.98  254.19 1815.98  266.47 1815.99
  269.57    1816  270.34    1816  271.78    1816  271.89    1816  271.96    1816
  275.07 1816.35  277.79 1816.69  278.51 1816.76  279.56 1816.83  279.64 1816.84
  279.66 1816.84  280.15    1817  280.55 1817.15  283.07    1818  284.48  1818.6
  285.48    1819  286.98  1819.6  287.79    1820  287.87 1820.03

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   83.83     .03  279.64     .03
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Bank Sta: Left   Right    Coeff Contr.   Expan.
         83.83  279.64             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular       5        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
               6.23   82.07     .024     .024        0                   .5                1
Upstream   Elevation =  1807.71 
           Centerline Station =  130.32 
Downstream Elevation =  1812.05 
           Centerline Station =  136.21 

CULVERT OUTPUT  Profile #PF 1  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)        167.87    Culv Full Len (ft)         72.51   
  # Barrels                      1    Culv Vel US (ft/s)          8.55   
  Q Barrel (cfs)            167.87    Culv Vel DS (ft/s)         10.73   
  E.G. US. (ft)            1819.27    Culv Inv El Up (ft)      1807.71   
  W.S. US. (ft)            1819.27    Culv Inv El Dn (ft)      1812.05   
  E.G. DS (ft)             1811.10    Culv Frctn Ls (ft)          1.15   
  W.S. DS (ft)             1810.50    Culv Exit Loss (ft)         6.45   
  Delta EG (ft)               8.17    Culv Entr Loss (ft)         0.57   
  Delta WS (ft)               8.77    Q Weir (cfs)              149.53   
  E.G. IC (ft)             1818.90    Weir Sta Lft (ft)          44.20   
  E.G. OC (ft)             1819.27    Weir Sta Rgt (ft)         175.23   
  Culvert Control           Outlet    Weir Submerg                0.00   
  Culv WS Inlet (ft)       1812.71    Weir Max Depth (ft)         0.74   
  Culv WS Outlet (ft)      1815.76    Weir Avg Depth (ft)         0.53   
  Culv Nml Depth (ft)                 Weir Flow Area (sq ft)     69.42   
  Culv Crt Depth (ft)         3.71    Min El Weir Flow (ft)    1818.51   
                                                                         

CULVERT OUTPUT  Profile #PF 2  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)        153.49    Culv Full Len (ft)         70.32   
  # Barrels                      1    Culv Vel US (ft/s)          7.82   
  Q Barrel (cfs)            153.49    Culv Vel DS (ft/s)         10.29   
  E.G. US. (ft)            1818.69    Culv Inv El Up (ft)      1807.71   
  W.S. US. (ft)            1818.68    Culv Inv El Dn (ft)      1812.05   
  E.G. DS (ft)             1810.45    Culv Frctn Ls (ft)          0.96   
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  W.S. DS (ft)             1810.01    Culv Exit Loss (ft)         6.79   
  Delta EG (ft)               8.23    Culv Entr Loss (ft)         0.47   
  Delta WS (ft)               8.68    Q Weir (cfs)               14.38   
  E.G. IC (ft)             1814.09    Weir Sta Lft (ft)          71.75   
  E.G. OC (ft)             1818.69    Weir Sta Rgt (ft)         154.55   
  Culvert Control           Outlet    Weir Submerg                0.00   
  Culv WS Inlet (ft)       1812.71    Weir Max Depth (ft)         0.22   
  Culv WS Outlet (ft)      1815.60    Weir Avg Depth (ft)         0.15   
  Culv Nml Depth (ft)                 Weir Flow Area (sq ft)     12.78   
  Culv Crt Depth (ft)         3.55    Min El Weir Flow (ft)    1818.51   
                                                                         

Warning: During the culvert inlet control computations, the program could not balance the culvert/weir flow.  The 
reported inlet 
         energy grade answer may not be valid.

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2392.21 

INPUT
Description: 
Station Elevation Data    num=     134
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1820    3.35 1819.53    6.51    1819   17.78 1818.14   19.21    1818
   21.23 1817.86   34.56    1817   35.54 1816.98   37.97 1816.97   45.21 1816.94
    50.5 1816.94   55.61 1816.94   63.46 1816.97    65.9 1816.98   67.79    1817
   69.03 1817.06   69.92 1817.08   71.45 1817.02   71.85    1817   72.16 1816.87
   74.02    1816   75.11 1815.35   75.66    1815   77.15 1814.06   77.24    1814
   78.79 1813.06   78.88    1813   79.19 1812.83   79.32 1812.73   80.56    1812
   81.55 1811.81   83.83 1811.69   83.86 1811.68   85.69 1811.64   86.21 1811.61
   91.34 1811.39   94.71 1811.31   95.93 1811.22   96.19 1811.23   97.19  1811.3
   99.01 1811.39  101.68 1811.34  103.22 1811.33  105.04  1811.2  107.06    1811
  109.13 1810.85  110.87 1810.54  112.96 1810.21  114.16    1810  115.06 1809.85
  117.71  1809.5  117.98 1809.46   118.7 1809.39  128.89 1809.23  132.17    1809
  132.27    1809  132.49    1809   132.6    1809  132.67    1809  132.76    1809
  134.23 1808.85  135.66 1808.72  136.44 1808.61  140.03 1808.22  140.55 1808.26
  141.49 1808.41  144.49    1809  145.72  1809.3  150.19    1810   150.2    1810
  152.03 1810.25  152.25 1810.25  152.46 1810.25  152.78 1810.26  156.12 1810.71
  158.48 1810.79  160.09  1810.8  160.22  1810.8  171.56 1810.72  172.06 1810.71
  174.87 1814.16   178.7  1814.4  183.06 1814.73  192.15 1815.32  195.83 1815.94
  201.42    1816  202.44 1816.04  203.13 1816.06  210.35 1816.31  212.39    1816
  212.81 1815.92  213.15 1815.88  213.16 1815.88  213.21 1815.88  213.29 1815.88
  218.03 1815.94  218.79 1815.94  220.14 1815.94  220.26 1815.94   220.8 1815.94
  221.77 1815.95  223.66 1815.95  223.95 1815.95   225.7 1815.95  228.07 1815.95
  228.13 1815.95  232.31 1815.96  233.21 1815.96  235.06 1815.96  236.19 1815.96
  242.94 1815.97  243.55 1815.97  245.69 1815.98  254.19 1815.98  266.47 1815.99
  269.57    1816  270.34    1816  271.78    1816  271.89    1816  271.96    1816
  275.07 1816.35  277.79 1816.69  278.51 1816.76  279.56 1816.83  279.64 1816.84
  279.66 1816.84  280.15    1817  280.55 1817.15  283.07    1818  284.48  1818.6
  285.48    1819  286.98  1819.6  287.79    1820  287.87 1820.03
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   83.83     .03  279.64     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         83.83  279.64            91.84   87.37   77.44             .1       .3

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2304.84 

INPUT
Description: 
Station Elevation Data    num=      96
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1820    2.22 1819.58    5.96    1819   11.98 1818.53   18.65    1818
   29.78  1817.6   37.32  1817.2   40.95    1817   41.98  1816.7   44.46    1816
   45.48 1815.17    45.7    1815   46.37 1814.47   46.96    1814   47.14 1813.87
   48.24    1813   48.76 1812.57   49.46    1812   50.31 1811.32   50.73    1811
   51.04 1810.76   51.99    1810   53.13 1809.09   53.24    1809    54.7 1808.83
   55.07 1808.79   61.92    1808   70.66 1807.44   77.21    1807   78.51 1806.97
   80.43 1806.95   81.79 1806.95   84.16 1806.97   85.83 1806.98   86.78 1806.98
   89.03    1807   93.55 1807.03   96.24 1807.02   96.85 1807.02   97.04    1807
  101.77 1806.53  102.07 1806.51  105.42 1806.46  110.35 1806.75  111.88    1807
  118.78 1807.86  120.53    1808  122.41  1808.1  122.81 1808.11  131.66 1808.49
   134.1 1808.53  137.56 1808.62  140.38 1808.62  141.04 1808.59  145.77 1808.73
  146.14 1808.72  146.53 1808.72  147.52 1808.69  150.26  1808.7     156 1808.69
  158.38 1808.73  161.15 1808.81  162.66 1808.83   163.6 1808.85  168.98 1808.94
  169.36 1808.96  169.75 1808.98  169.79 1808.98  170.94    1809  170.95    1809
  170.96    1809  173.95  1809.2   174.1 1809.21  174.42 1809.28  179.34 1810.04
  182.83 1809.63  185.72 1809.05  186.14    1809  187.21 1808.97  189.85 1808.92
  190.56 1808.91  190.78 1808.91  190.95 1808.92  193.24    1809  212.91 1812.07
  215.73 1812.13  218.74 1812.37  222.43 1812.83  222.72 1812.87  234.32 1816.62
  236.46 1816.55  236.94 1816.55  238.04 1817.31  241.87    1819  242.34 1819.37
  243.24    1820

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   55.07     .03  243.24     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         55.07  243.24            85.72   79.73   75.07             .1       .3

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2225.1  

INPUT
Description: 
Station Elevation Data    num=      64
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ExistingCondition.rep
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1812.01     .04    1812    1.84 1811.64    4.57    1811     9.1 1810.14
    9.87    1810   10.62 1809.87   15.49    1809   21.29 1808.09   21.89    1808
   22.75  1807.9      23 1807.87    25.1 1807.64   30.53    1807   37.36 1806.19
   39.06    1806    40.5 1805.73   44.65    1805   47.97 1804.92   51.05 1804.87
   52.15 1804.88   54.31 1804.91   55.04 1804.92   57.68 1804.94   58.64 1804.96
   60.47    1805   67.56 1805.43   75.99    1806   78.12 1806.09   78.27 1806.09
   78.44 1806.09   90.23 1806.39   97.73 1806.42  102.08  1806.4   107.8 1806.31
  110.35 1806.31  113.83 1806.27  116.51 1806.28  118.11 1806.27  124.79  1806.3
  128.85 1806.29  135.38 1806.32   138.1 1806.33  143.51 1806.35   146.9 1806.39
  148.73 1806.43  149.66 1806.44  150.14 1806.45  150.66 1806.46  163.09 1806.84
  165.05 1806.91  166.43 1806.96   166.9 1806.97  167.52    1807  169.64 1807.83
  170.19    1808  170.66 1808.17   172.9    1809  174.63  1809.7  175.45    1810
     177 1810.59  178.22    1811  180.82 1811.84  181.55    1812

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   22.75     .03  166.43     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         22.75  166.43           150.23  160.16  150.47             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 2064.94 

INPUT
Description: 
Station Elevation Data    num=      64
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1809.99    1.96 1809.63    5.14    1809    9.46 1808.37   12.18    1808
   15.88 1807.42   18.88    1807    25.1 1806.12    25.9    1806    26.2 1805.95
   32.85    1805   33.94 1804.88    34.4 1804.83    37.2 1804.48   40.87    1804
   48.68 1803.25   51.65    1803   68.62 1802.06    69.7    1802   85.68 1801.97
    93.8 1801.96   94.63 1801.95   94.98 1801.95   95.85 1801.95   108.7 1801.98
  110.23 1801.98  112.81 1801.98   118.4    1802  118.55    1802  118.61    1802
  118.64    1802   118.7    1802  119.05 1802.06  121.04 1802.44  124.05    1803
  124.06    1803  124.39    1803  127.09 1803.03  134.91 1803.11  157.39 1803.69
  160.55 1803.74  173.81 1803.98  175.44 1803.98  175.82 1803.98  175.97 1803.98
  177.34 1803.99   178.4    1804  179.14 1804.03  182.67 1804.29  184.88 1804.45
  189.02 1804.75  189.92 1804.82  192.09    1805   203.2 1805.53  212.86    1806
  214.66 1806.18  223.05    1807  228.03 1808.59  228.52 1808.77  229.32    1809
  231.81 1809.66  232.01 1809.69  232.23 1809.73  233.43    1810

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03    34.4     .03  184.88     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          34.4  184.88           155.05   151.4  154.55             .1       .3

CROSS SECTION          
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ExistingCondition.rep

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1913.54 

INPUT
Description: 
Station Elevation Data    num=      73
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1808.99    5.92 1808.47   11.82    1808    15.4  1807.7   23.77    1807
   24.64 1806.89   28.62    1806   28.68 1805.99   32.77    1805   34.59 1804.56
   36.96    1804   38.31 1803.73    41.4    1803   45.66 1802.39   47.67 1802.08
   48.16    1802   51.34 1801.57   56.52    1801    62.5 1800.35   65.65    1800
   77.66 1799.25   80.66 1799.13   84.31    1799   84.47    1799    84.5    1799
   85.67    1799   86.09 1798.99   87.27 1798.99   88.16 1798.99   88.87 1798.99
   94.39 1798.93  101.84 1798.91  103.02  1798.9  105.22 1798.88  114.64 1798.86
  125.47 1798.92  132.26 1798.98  133.81    1799  133.91    1799     136 1799.01
  140.85 1799.12  148.05 1799.26  163.54 1799.63  174.23 1799.85  177.48 1799.89
  177.61 1799.89  178.85    1800  182.93 1800.48  187.58    1801  193.71 1801.88
  194.58    1802  198.66  1802.7  200.15 1802.97  200.31    1803  203.01 1803.55
  204.19 1803.77  205.71    1804  205.85 1804.01  205.95 1804.01  206.26 1804.05
  207.85 1804.23  210.64    1805  212.74 1805.57  214.71    1806  216.54 1806.56
  218.63    1807  221.45  1807.2  224.75 1807.39  232.26    1808  232.74    1808
  253.94 1808.77  256.92 1808.87  260.79    1809

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   47.67     .03  200.15     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         47.67  200.15           150.29  151.23  152.75             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1762.31 

INPUT
Description: 
Station Elevation Data    num=      96
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1805    2.29 1804.36     3.5    1804    5.12 1803.53    6.98    1803
    9.37  1802.5   11.84    1802   13.98 1801.57   16.62    1801   19.78 1800.34
   21.44    1800   24.71 1799.52   27.93    1799   32.25 1798.67      34 1798.55
   42.13    1798   47.91 1797.51   54.48    1797   60.59  1796.4   63.64 1796.13
   64.13 1796.09   65.44    1796   65.74    1796   66.64 1795.99   66.73 1795.99
   67.51 1795.99   68.05 1795.98   73.55 1795.88   85.49  1795.9      86  1795.9
   86.21  1795.9    86.5 1795.89   86.88 1795.88   88.67 1795.87    90.1 1795.81
   91.85 1795.78   96.06 1795.59   97.68 1795.53  100.43 1795.41  108.98    1795
  110.93 1794.97  111.19 1794.97  111.49 1794.97  115.23 1794.97  120.52    1795
   123.9 1795.03  125.97 1795.03  129.03 1795.06   134.1 1795.01  134.86    1795
  137.84 1794.79  148.28    1794  148.34 1793.99  148.54 1793.99  148.95 1793.99
  149.27    1794  150.41 1794.29  153.25    1795  155.41 1795.23  168.31 1795.78
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ExistingCondition.rep
  171.31 1795.94  171.86 1795.96  173.95    1796  177.96 1796.07  181.02  1796.1
   189.3 1796.14  189.77 1796.15  194.86 1796.16  195.64 1796.17  196.11 1796.17
  197.12 1796.18  197.81 1796.19  198.35  1796.2  198.79 1796.21  201.72 1796.26
  206.88 1796.37  212.12 1796.55  223.55 1796.95   224.9    1797  224.94    1797
  225.74 1797.08  234.91    1798   239.2 1798.51  243.15    1799   244.3 1799.23
  248.49    1800  252.23 1800.59  254.72    1801  256.66 1801.27  261.93    1802
  263.41 1802.33  266.72    1803  270.06 1803.81  270.91    1804  271.58 1804.15
  274.95 1804.98

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03      34     .03  223.55     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            34  223.55           153.08   151.7  150.74             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1610.6  

INPUT
Description: 
Station Elevation Data    num=      54
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1799    4.25 1798.12    4.88    1798    5.97 1797.77    9.84    1797
   13.01 1796.32   14.43    1796    16.4 1795.61   19.36    1795   20.09 1794.98
   25.05 1794.53   27.72 1794.32   31.07    1794   45.37 1793.04   46.02    1793
    46.8 1792.99   50.36 1792.85   53.34 1792.73   58.79 1792.54   62.53 1792.44
   65.11 1792.38   66.42 1792.35   71.58 1792.29   72.82 1792.28   84.86 1792.16
   90.63 1792.04   91.71 1792.01   93.21    1792  103.92 1791.43  106.49 1791.31
  108.14 1791.24  108.96 1791.19  110.85 1791.13  111.41 1791.16  112.34 1791.22
  115.89    1792  124.67 1792.33  137.39 1792.78  139.99 1792.86   141.3 1792.88
  142.27  1792.9  143.02 1792.91  143.58 1792.92  144.67    1793  148.69 1793.03
  154.82 1793.06  156.46 1793.06  160.85 1793.11  174.83 1793.19  188.67 1793.63
  194.95 1793.89  197.63    1794  218.32 1798.46  220.34    1799

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   50.36     .03  194.95     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         50.36  194.95           156.27  151.26  159.94             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1459.34 

INPUT
Description: 
Station Elevation Data    num=      94
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ExistingCondition.rep
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1800    3.81 1799.05       4    1799    7.68 1798.19    8.53    1798
   11.43 1797.37   13.21    1797   15.51 1796.53   17.99    1796    20.6 1795.44
   22.89    1795   24.68 1794.69   27.94    1794   29.01 1793.84   33.65 1793.52
    38.6    1793    42.1 1792.71   51.81    1792   54.24 1791.85   55.05 1791.78
    57.3 1791.61   62.33 1791.21   65.47    1791   70.88 1790.69   74.54 1790.58
   78.12 1790.42   79.48 1790.38    80.7 1790.32    83.1 1790.19   86.21    1790
   95.53 1789.62   99.54 1789.55  102.92 1789.53  106.27 1789.41  107.75 1789.37
  108.34 1789.36  111.04 1789.28  120.19 1789.25  132.58 1789.02   133.3    1789
  133.37    1789  133.39    1789  133.42    1789  133.56    1789  133.63    1789
  133.69    1789  147.42 1789.25  156.28 1789.38  157.29 1789.42  158.56 1789.47
  164.23 1789.42  164.92 1789.47  165.84 1789.47  167.85 1789.58  176.81 1789.93
  177.82 1789.95  178.93    1790  181.27 1790.63  182.77    1791  185.44 1791.72
  186.62    1792  187.96 1792.31  188.68 1792.48  190.48 1792.81  191.92    1793
  203.44 1793.18  205.38 1793.31  206.87  1793.4  211.86 1793.54  214.01  1793.7
  216.32 1793.82  217.64 1793.88  220.32    1794  221.26    1794  222.73    1794
  222.76    1794  222.81    1794  223.27 1794.02  225.96 1794.03  230.37 1794.07
  233.61  1794.1  234.93    1794  300.03 1794.88  304.98 1794.95  306.86 1794.96
   308.8 1794.98   309.9    1795  309.98    1795  310.73    1795  311.04    1795
  311.41    1795  311.42    1795  311.63    1795  311.91    1795

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   55.05     .03  187.96     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         55.05  187.96           158.18  150.13  150.13             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1309.22 

INPUT
Description: 
Station Elevation Data    num=     107
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1800    1.84 1799.23     2.4    1799    4.68 1798.07    4.83    1798
    7.54 1797.04    7.63    1797   15.91 1796.01   15.97    1796   26.68 1795.39
   31.72 1795.25   35.58  1795.1   37.84    1795   37.97    1795   39.56 1794.52
   41.61    1794   44.13 1793.28      45    1793   45.36 1792.88   47.99    1792
   49.39 1791.53   51.07    1791   53.94 1790.37   55.81    1790   65.01 1789.04
   65.47    1789   79.48 1788.14   81.16    1788   95.19 1787.09   96.62    1787
   99.79  1786.8  111.45    1786   117.7 1785.81  118.93 1785.78  121.13 1785.72
  124.94 1785.62  136.25  1785.3  147.29    1785  150.63 1784.98  157.62 1784.83
  171.13  1784.6  172.53 1784.59  174.59 1784.57  175.25 1784.55  180.18 1784.47
  181.84 1784.46  183.42 1784.45  187.28 1784.48  193.61 1784.52  195.73 1784.57
  203.15 1784.67  208.46 1784.82  208.91 1784.83  209.76 1784.84  210.48 1784.85
  211.43 1784.85  216.08    1785  219.61 1785.19  224.82 1785.68  226.76 1785.84
  228.28    1786   231.5  1786.4  235.42    1787  238.71 1787.89  239.17    1788
  239.47 1788.07  242.88    1789  244.92 1789.09  245.63 1789.12  245.65 1789.12
  265.74 1790.56  266.35  1790.5  269.69 1790.25  273.17 1790.04  273.68 1790.04
  274.07    1790  274.15    1790  282.96  1790.1  283.93 1790.11  285.41 1790.14
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  286.17 1790.15  293.51 1790.32  295.79 1790.34  298.48 1790.38  304.78  1790.5
  310.76 1790.62  319.49 1790.83  325.61 1790.99  326.88    1791  334.85 1791.55
  341.24    1792  346.68 1792.87  347.49    1793  348.09 1793.14   351.8    1794
  353.98 1794.54  355.94    1795  359.13 1795.77  359.93    1796  360.75 1796.23
  363.78    1797  365.09 1797.37  367.35    1798  369.86 1798.73  370.87    1799
  372.73 1799.38  376.24    1800

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   65.47     .03  245.63     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         65.47  245.63           153.67  150.58  155.09             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1158.64 

INPUT
Description: 
Station Elevation Data    num=      89
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1794    4.71 1793.07    5.21    1793    6.88 1792.65   10.09    1792
   12.13 1791.54   14.53    1791   15.92 1790.68   19.18    1790   22.16 1789.35
    23.8    1789   27.15 1788.31   28.65    1788   29.97 1787.77    34.3    1787
   39.34 1786.54   46.04    1786   66.09 1785.12   68.75    1785   70.46  1784.9
   80.84 1784.28    85.5    1784   86.27 1783.96  105.84    1783  108.32 1782.89
  108.81 1782.87  118.59 1782.47  129.59 1782.17  130.87 1782.13  132.53 1782.09
  136.25    1782  144.77 1781.88  147.34 1781.84  157.68 1781.69  158.29 1781.68
   167.2 1781.57  173.88 1781.51  175.11  1781.5  176.54 1781.48  180.68 1781.45
  182.13 1781.44  183.54 1781.43  188.06 1781.41  188.67 1781.41  192.77 1781.39
  193.43  1781.4  196.76 1781.41  200.33 1781.43  207.11 1781.51  207.87 1781.51
  209.84 1781.54  212.06 1781.58  224.41 1781.84  226.36 1781.87  226.82 1781.88
  228.03 1781.89  229.01  1781.9  233.44    1782  240.76 1782.57  243.43    1783
   246.5 1783.63  248.32    1784  250.25  1784.3   254.4    1785  256.19 1785.31
  257.06 1785.46  257.59 1785.45  265.46 1785.65  270.44    1786  278.53 1786.31
  286.42 1787.47  294.04    1787   307.7 1787.84   310.6    1788  313.22 1788.31
  314.63 1788.47   316.4 1788.66  317.63 1788.78   319.7    1789  321.85 1789.38
  325.59    1790  328.19  1790.4  331.82    1791  334.55 1791.47  337.45    1792
  340.87 1792.62  342.92    1793  345.36 1793.46  348.22    1794

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   70.46     .03  256.19     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         70.46  256.19            124.4  139.17  157.04             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
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REACH: MainChannel-JX     RS: 1019.47 

INPUT
Description: 
Station Elevation Data    num=     102
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1785.01     .06    1785    7.91 1784.74   11.49 1784.64   11.81 1784.64
      19 1784.45      32 1784.11   35.54 1784.01   35.65 1784.01   35.76 1784.01
   36.34 1784.01   37.77 1784.01   39.45 1784.01   47.84    1784   49.54 1783.96
      50 1783.95   61.15 1783.77   69.51 1783.71   72.97 1783.75   75.08  1783.7
   78.93 1783.74   81.28 1783.68   82.91 1783.68   84.32 1783.66   88.02 1783.56
   89.22 1783.53   94.54  1783.2   95.02 1783.18   95.07 1783.18   97.77    1783
   99.95 1782.29  100.77    1782  102.26 1781.47  103.61    1781  105.99 1780.75
     107 1780.66  109.85 1780.37  115.26    1780  122.18 1779.75  123.12  1779.7
  135.46 1779.47  135.52 1779.45  135.61 1778.82  136.26 1774.34  140.02 1774.57
  142.62 1774.77   143.3  1774.8  144.01 1774.81   151.2 1774.76  153.16 1774.75
  155.52 1774.81  156.51 1774.92  156.94    1775  159.64 1775.67  160.69    1776
  162.61 1776.67  163.56    1777  164.04 1777.12  164.95 1777.31  166.71 1777.45
  167.83 1777.57  169.06  1778.9   169.2    1779  169.44 1779.08  172.47    1780
  173.07 1780.28  173.64 1780.51  174.69    1781  176.43 1781.85  176.71    1782
  176.79 1782.04  177.78 1782.52  178.78    1783  180.37  1783.5  186.44 1783.82
     188 1783.87  190.24 1783.86  193.94 1783.82  222.09 1783.47   229.1 1783.38
  232.16 1783.38  232.33 1783.38   235.3 1783.39  235.37 1783.39  239.06 1783.45
  240.04 1783.47  255.34 1783.72  262.69    1784  266.78 1784.19  269.34  1784.2
  275.72  1784.4  279.64 1784.53  282.21  1784.6  301.96 1784.99  302.41 1784.99
   304.6 1784.99  305.89 1784.99  313.96 1784.99     314 1784.99  314.61 1784.99
  314.92 1784.98  320.59 1784.87

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   95.07     .03  177.78     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         95.07  177.78                0       0       0             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 11045.7 

INPUT
Description: 
Station Elevation Data    num=      49
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1850     .02    1850   11.33 1849.34   16.72    1849   34.98 1848.18
   37.47 1848.08   38.25 1848.06   38.97    1848   44.46 1847.72      59    1847
   62.35 1846.79   65.32 1846.62   67.27 1846.52   76.27    1846   85.07 1845.17
   86.87    1845   91.43 1844.05   91.64    1844   91.73    1844   91.81 1843.99
    95.1 1843.87   96.02 1843.85   97.32  1843.9   99.21    1844   103.1 1844.39
  104.02 1844.44  106.36 1844.57  112.31 1844.86  113.99 1844.96  114.21 1844.97
  114.36 1844.98  114.57 1844.98  115.62    1845  116.79    1845  117.54    1845
  117.93    1845  118.29    1845   118.9    1845  119.02 1844.99  119.85    1845
  120.13    1845  124.42 1845.28  134.95    1846  136.21 1846.13  142.41 1846.71
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  144.85 1846.94  145.73    1847  146.85 1847.03  148.04 1847.06

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  148.04     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  148.04            98.67   84.98   76.64             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10960.72

INPUT
Description: 
Station Elevation Data    num=      41
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1846     2.1  1845.8   15.95    1845   18.33 1844.87   18.69 1844.85
   23.08 1844.67   30.13 1844.34   32.46 1844.21   38.04    1844   40.16 1843.89
   43.05 1843.75   49.84  1843.4   51.28 1843.31    52.5    1843    55.1 1842.22
   55.88    1842   56.01 1841.99   56.22 1841.98   56.56 1841.96   56.95    1842
   58.27 1842.83   58.58 1842.87   59.04 1842.83   59.87 1842.91    60.3 1842.91
   60.45 1842.91   66.05 1842.69   70.51 1842.45   74.31 1842.26   78.92    1842
    82.3 1841.86   84.08 1841.93   88.07 1841.87    92.6 1841.94   94.36    1842
   95.52 1842.52    96.6    1843   98.64 1843.95   98.78    1844    99.3 1844.05
  111.11    1845

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  111.11     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  111.11            77.87   65.48   58.73             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10895.24

INPUT
Description: 
Station Elevation Data    num=      35
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1843     6.3 1842.26    8.43    1842    9.23 1841.91   10.23  1841.8
   18.19    1841   18.51 1840.99   18.81 1840.97   21.43 1840.84   22.36 1840.81
   23.38 1840.78    29.2 1840.57   30.93 1840.52   32.64 1840.49   47.53    1840
   48.04 1839.99   58.79 1839.79   65.37 1839.74   68.41 1839.83   83.02    1840
   83.04    1840   85.68 1840.05   91.01 1840.13   91.38 1840.12   93.16 1840.16
   96.96 1840.27  105.42 1840.38  114.41 1840.99  114.44 1840.99  114.46 1840.99
  114.53    1841  114.58 1841.02  116.64    1842  118.31 1842.74  118.85    1843
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  118.85     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  118.85            245.7  124.53     7.2             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10770.72

INPUT
Description: 
Station Elevation Data    num=     102
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1847     .88  1846.9    2.39  1846.8    4.26 1846.78   10.23 1846.59
   11.27 1846.56   13.22 1846.47   22.43 1846.04   22.68 1846.03   23.08    1846
   24.04 1845.88   25.28 1845.71   30.17    1845   30.92 1844.89   33.39 1844.46
    36.8    1844   43.29 1843.17   44.48    1843   52.01 1842.17   53.98    1842
   56.47 1841.64   60.17    1841   63.52 1840.54   67.19    1840   74.92 1839.15
   75.94    1839   76.11 1838.99   76.32 1838.99   83.16 1838.36   86.14 1838.15
   87.26    1838   87.38    1838   87.47    1838   87.66    1838   87.93    1838
   88.22 1837.99   89.25 1837.99   89.56 1837.99   90.78 1837.99   90.89 1837.99
   91.23 1837.99   96.06 1837.46   97.07 1837.32   97.87 1837.27  100.96 1837.28
  105.09    1837  106.31 1836.97  107.72 1836.99  108.89 1836.85  109.48 1836.73
   111.3 1836.41  113.88    1836  114.08    1836  114.23    1836  114.57    1836
  115.93    1836  116.31    1836  120.58    1836  121.83    1836  123.85 1835.78
  124.24 1835.78  125.62  1835.8  128.74    1836  130.06    1836     132    1836
  136.96    1836  137.42    1836  138.76    1836  138.77    1836   138.8    1836
  147.46 1836.99  147.54 1836.99  151.52    1837  155.32 1837.36  156.75 1837.55
  157.32 1837.62  160.57    1838   167.2  1838.8  167.65 1838.84  169.22    1839
  173.21 1839.35  173.99 1839.43  180.95 1839.89  181.98 1839.96   182.7    1840
  189.43 1840.14  191.42 1840.29  196.82 1840.38  198.79 1840.49  202.56 1840.57
  207.14 1840.56  211.54 1840.54  217.13 1840.62  222.19 1840.61  225.16 1840.67
  230.78 1840.66   233.3 1840.73  239.36 1840.76  240.99 1840.81  248.01 1840.91
  248.11 1840.92  251.18    1841

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  251.18     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  251.18           120.33  130.91  131.26             .1       .3

CULVERT                

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10705.27

INPUT
Description: 
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Distance from Upstream XS =    19.9
Deck/Roadway Width        =   43.73
Weir Coefficient          =     2.8
Upstream  Deck/Roadway Coordinates
    num=       8
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0 1827.95    1825    5.51    1838    1825   55.65    1839    1825
  108.92    1840    1825  157.24    1841    1825  194.16    1842    1825
  238.02    1843    1825  251.18 1843.35    1825

Upstream Bridge Cross Section Data
Station Elevation Data    num=     102
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1847     .88  1846.9    2.39  1846.8    4.26 1846.78   10.23 1846.59
   11.27 1846.56   13.22 1846.47   22.43 1846.04   22.68 1846.03   23.08    1846
   24.04 1845.88   25.28 1845.71   30.17    1845   30.92 1844.89   33.39 1844.46
    36.8    1844   43.29 1843.17   44.48    1843   52.01 1842.17   53.98    1842
   56.47 1841.64   60.17    1841   63.52 1840.54   67.19    1840   74.92 1839.15
   75.94    1839   76.11 1838.99   76.32 1838.99   83.16 1838.36   86.14 1838.15
   87.26    1838   87.38    1838   87.47    1838   87.66    1838   87.93    1838
   88.22 1837.99   89.25 1837.99   89.56 1837.99   90.78 1837.99   90.89 1837.99
   91.23 1837.99   96.06 1837.46   97.07 1837.32   97.87 1837.27  100.96 1837.28
  105.09    1837  106.31 1836.97  107.72 1836.99  108.89 1836.85  109.48 1836.73
   111.3 1836.41  113.88    1836  114.08    1836  114.23    1836  114.57    1836
  115.93    1836  116.31    1836  120.58    1836  121.83    1836  123.85 1835.78
  124.24 1835.78  125.62  1835.8  128.74    1836  130.06    1836     132    1836
  136.96    1836  137.42    1836  138.76    1836  138.77    1836   138.8    1836
  147.46 1836.99  147.54 1836.99  151.52    1837  155.32 1837.36  156.75 1837.55
  157.32 1837.62  160.57    1838   167.2  1838.8  167.65 1838.84  169.22    1839
  173.21 1839.35  173.99 1839.43  180.95 1839.89  181.98 1839.96   182.7    1840
  189.43 1840.14  191.42 1840.29  196.82 1840.38  198.79 1840.49  202.56 1840.57
  207.14 1840.56  211.54 1840.54  217.13 1840.62  222.19 1840.61  225.16 1840.67
  230.78 1840.66   233.3 1840.73  239.36 1840.76  240.99 1840.81  248.01 1840.91
  248.11 1840.92  251.18    1841

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  251.18     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
             0  251.18             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0 1838.25    1824   37.68    1839    1824   90.73    1840    1824
  138.88    1841    1824  175.67    1842    1824  216.07    1843    1824

Downstream Bridge Cross Section Data
Station Elevation Data    num=      79
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1838    2.81 1837.81    5.83  1837.6   10.29  1837.3   14.63    1837
   18.54 1836.63   24.72    1836   27.92 1835.68   33.01    1835   33.76  1834.9
    39.9    1834   40.86 1833.86   46.98    1833   47.52 1832.93   47.95 1832.87
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   51.19 1832.35   53.97    1832   58.54 1831.39   61.49    1831   62.02 1830.93
   62.37 1830.89   66.31 1830.47   71.86    1830   77.85 1829.52   81.04 1829.28
    84.6    1829   88.82 1828.68   90.08 1828.55   91.26 1828.39   93.69    1828
   94.42 1827.47   95.26    1827   96.45  1826.1   96.69    1826   96.92 1825.87
  100.71 1825.79  101.67    1826   102.5 1826.16  103.85 1826.27   104.9 1826.34
   108.4 1826.53  114.81 1826.93  115.36 1826.95  115.93    1827   125.5 1827.61
  128.54    1828  131.49 1828.64  133.12 1828.91  133.71    1829  138.46 1829.84
  139.55    1830  141.22 1830.13   148.2 1830.52  155.22    1831  159.02 1831.09
  159.99 1831.11  160.98 1831.15  163.12 1831.24  164.19 1831.29  168.76 1831.43
  170.97 1831.48  172.93 1831.59   176.7 1831.67  178.47  1831.8  180.38  1831.9
  181.17 1831.93  183.87    1832  188.63 1832.17  190.31 1832.31  194.78 1832.68
  201.73 1832.83  202.29 1832.85  203.16 1832.86  206.15 1832.95  206.96    1833
  207.85 1833.07  211.64 1833.46  215.01 1833.86  216.07    1834

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  216.07     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
             0  216.07             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular     3.5        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
               4.43  107.19     .024     .024        0                   .5                1
Upstream   Elevation =  1834 
           Centerline Station =  121.79 
Downstream Elevation =  1826.09 
           Centerline Station =  108.47 

CULVERT OUTPUT  Profile #PF 1  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)         75.80    Culv Full Len (ft)                 
  # Barrels                      1    Culv Vel US (ft/s)          9.43   
  Q Barrel (cfs)             75.80    Culv Vel DS (ft/s)         15.50   
  E.G. US. (ft)            1838.80    Culv Inv El Up (ft)      1834.00   
  W.S. US. (ft)            1838.79    Culv Inv El Dn (ft)      1826.09   
  E.G. DS (ft)             1827.59    Culv Frctn Ls (ft)          6.51   
  W.S. DS (ft)             1827.22    Culv Exit Loss (ft)         4.00   
  Delta EG (ft)              11.20    Culv Entr Loss (ft)         0.69   
  Delta WS (ft)              11.57    Q Weir (cfs)                       
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  E.G. IC (ft)             1838.69    Weir Sta Lft (ft)                  
  E.G. OC (ft)             1838.80    Weir Sta Rgt (ft)                  
  Culvert Control           Outlet    Weir Submerg                       
  Culv WS Inlet (ft)       1836.72    Weir Max Depth (ft)                
  Culv WS Outlet (ft)      1827.86    Weir Avg Depth (ft)                
  Culv Nml Depth (ft)         1.77    Weir Flow Area (sq ft)             
  Culv Crt Depth (ft)         2.72    Min El Weir Flow (ft)    1839.34   
                                                                         

Note:    During the supercritical calculations a hydraulic jump occurred at the outlet of (leaving) the culvert.
Warning: During the supercritical analysis, the program could not converge on a supercritical answer in the downstream 
cross 
         section.  The program used the solution with the least error.
Note:    During supercritical analysis, the culvert direct step method went to normal depth.  The program then assumed 
normal 
         depth at the outlet.
Note:    The flow in the culvert is entirely supercritical.

CULVERT OUTPUT  Profile #PF 2  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)         75.80    Culv Full Len (ft)                 
  # Barrels                      1    Culv Vel US (ft/s)          9.43   
  Q Barrel (cfs)             75.80    Culv Vel DS (ft/s)         15.50   
  E.G. US. (ft)            1838.80    Culv Inv El Up (ft)      1834.00   
  W.S. US. (ft)            1838.79    Culv Inv El Dn (ft)      1826.09   
  E.G. DS (ft)             1827.59    Culv Frctn Ls (ft)          6.51   
  W.S. DS (ft)             1827.22    Culv Exit Loss (ft)         4.00   
  Delta EG (ft)              11.20    Culv Entr Loss (ft)         0.69   
  Delta WS (ft)              11.57    Q Weir (cfs)                       
  E.G. IC (ft)             1838.69    Weir Sta Lft (ft)                  
  E.G. OC (ft)             1838.80    Weir Sta Rgt (ft)                  
  Culvert Control           Outlet    Weir Submerg                       
  Culv WS Inlet (ft)       1836.72    Weir Max Depth (ft)                
  Culv WS Outlet (ft)      1827.86    Weir Avg Depth (ft)                
  Culv Nml Depth (ft)         1.77    Weir Flow Area (sq ft)             
  Culv Crt Depth (ft)         2.72    Min El Weir Flow (ft)    1839.34   
                                                                         

Note:    During the supercritical calculations a hydraulic jump occurred at the outlet of (leaving) the culvert.
Warning: During the supercritical analysis, the program could not converge on a supercritical answer in the downstream 
cross 
         section.  The program used the solution with the least error.
Note:    During supercritical analysis, the culvert direct step method went to normal depth.  The program then assumed 
normal 
         depth at the outlet.
Note:    The flow in the culvert is entirely supercritical.

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10639.81

INPUT
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Description: 
Station Elevation Data    num=      79
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1838    2.81 1837.81    5.83  1837.6   10.29  1837.3   14.63    1837
   18.54 1836.63   24.72    1836   27.92 1835.68   33.01    1835   33.76  1834.9
    39.9    1834   40.86 1833.86   46.98    1833   47.52 1832.93   47.95 1832.87
   51.19 1832.35   53.97    1832   58.54 1831.39   61.49    1831   62.02 1830.93
   62.37 1830.89   66.31 1830.47   71.86    1830   77.85 1829.52   81.04 1829.28
    84.6    1829   88.82 1828.68   90.08 1828.55   91.26 1828.39   93.69    1828
   94.42 1827.47   95.26    1827   96.45  1826.1   96.69    1826   96.92 1825.87
  100.71 1825.79  101.67    1826   102.5 1826.16  103.85 1826.27   104.9 1826.34
   108.4 1826.53  114.81 1826.93  115.36 1826.95  115.93    1827   125.5 1827.61
  128.54    1828  131.49 1828.64  133.12 1828.91  133.71    1829  138.46 1829.84
  139.55    1830  141.22 1830.13   148.2 1830.52  155.22    1831  159.02 1831.09
  159.99 1831.11  160.98 1831.15  163.12 1831.24  164.19 1831.29  168.76 1831.43
  170.97 1831.48  172.93 1831.59   176.7 1831.67  178.47  1831.8  180.38  1831.9
  181.17 1831.93  183.87    1832  188.63 1832.17  190.31 1832.31  194.78 1832.68
  201.73 1832.83  202.29 1832.85  203.16 1832.86  206.15 1832.95  206.96    1833
  207.85 1833.07  211.64 1833.46  215.01 1833.86  216.07    1834

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  216.07     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  216.07            52.27   83.61  119.35             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10556.2 

INPUT
Description: 
Station Elevation Data    num=      51
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1833    1.87 1832.76    6.62 1832.16    7.78    1832    8.88 1831.86
   15.89    1831   22.63 1830.12   23.65    1830   25.28  1829.7   29.54    1829
   31.55 1828.74   37.56    1828   47.81 1827.17   49.92    1827   51.14  1826.8
   52.67 1826.58   57.16    1826   58.49 1825.77    63.2    1825   65.88  1824.5
    68.3    1824   71.23 1823.47   74.49 1823.42    77.6 1823.45   87.16    1824
   89.77 1824.28   95.06 1824.59   98.26 1824.83  102.34    1825  107.98 1825.25
  109.78 1825.33  121.73 1825.93  122.61 1825.98  122.99    1826  147.25 1826.79
  151.71    1827  154.55 1827.34  160.29    1828  161.08 1828.12  165.55    1829
   169.4 1829.75  170.69    1830  174.76  1830.8   175.8    1831  180.09 1831.93
  180.45    1832   181.1 1832.16  182.11  1832.4     184 1832.84  184.76    1833
  184.77    1833

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  184.77     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
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             0  184.77            76.46   72.31   78.74             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10483.89

INPUT
Description: 
Station Elevation Data    num=      43
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1828    3.21 1827.36    5.03    1827    5.69  1826.9   10.91    1826
   17.31 1825.16   18.47    1825   18.71 1824.93   22.81    1824   26.82 1823.21
   27.87    1823   29.47  1822.7   33.29    1822    35.9 1821.74   36.19 1821.74
   39.66 1821.42   46.01 1821.38   52.83 1821.45   61.33 1821.52   66.29    1822
   69.82 1822.37   78.73    1823   86.22 1823.42   96.36    1824  100.05 1824.36
  104.08    1825  105.23  1825.2  108.13 1825.75   108.9  1825.9  108.95 1825.92
  109.38    1826  110.05 1826.16  113.83    1827  117.42 1827.83  118.17    1828
  118.64 1828.12  122.21    1829  124.03 1829.48  126.07    1830   127.6 1830.35
  130.32    1831   132.2 1831.46   134.5    1832

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03   134.5     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0   134.5            71.53   76.52   86.43             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10407.38

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1827    1.51 1826.44    2.62    1826    3.42 1825.68    4.98    1825
    7.54  1824.1    7.77    1824    7.95 1823.93   10.48    1823   11.47 1822.63
   13.12    1822   13.74 1821.83   25.37 1821.09   29.32 1821.07    34.3    1821
   35.39  1820.9   42.62 1820.33   46.84    1820   56.38 1819.35   60.04  1819.1
   61.32    1819   61.34    1819   62.66 1818.83   63.62  1818.7    68.3    1818
   69.97    1818   70.86    1818   72.14    1818   73.24 1818.02   76.62 1818.15
   93.44 1818.83   98.44 1818.92   99.96 1818.95  101.91    1819  101.92    1819
  102.27  1819.1  103.07 1819.31  117.04    1823   122.3 1823.09  122.51  1823.1
  125.77 1823.16  132.89 1823.32  137.19  1823.4  142.79 1823.49  159.39 1825.38
  163.22 1825.54  178.49  1825.8  180.17  1825.8  181.82  1825.8  181.86  1825.8
  190.72    1826  192.75 1826.22  200.08    1827

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  122.51     .03
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  122.51            67.69   84.87   141.5             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10322.51

INPUT
Description: 
Station Elevation Data    num=      55
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1822    2.14 1821.11    2.37    1821     2.6 1820.88    4.63    1820
    6.41 1819.26    6.95    1819    7.41 1818.71       9    1818   18.28 1817.28
   20.13    1817   22.37 1816.99   23.06 1816.98   24.12 1816.97   47.98 1816.01
   48.21    1816    53.4 1815.34   55.35    1815      56 1815.03   57.01 1814.84
   58.32 1813.91   60.98 1813.91   61.05    1815   61.12 1815.01   61.17 1815.01
   63.12 1815.09   64.78 1815.16   65.12 1815.18   69.99 1815.51   73.37  1815.8
   77.33 1815.82   77.57 1815.82   78.88 1815.84   79.69 1815.84   83.51 1815.86
   87.11  1815.9   88.24  1815.9   90.78 1815.91   91.06 1815.91   94.98    1816
  132.92    1816  136.56 1816.41  141.57  1816.8  144.12    1817  144.75 1817.12
  149.49    1818  154.07  1818.7  155.72 1818.81  156.17 1818.88  156.38 1818.91
  156.49 1818.92  156.97 1818.93  157.37 1818.93   157.5 1818.92  168.09    1819

Manning's n Values        num=       2
     Sta   n Val     Sta   n Val
       0     .03  168.09     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  168.09           109.86  112.88  116.31             .1       .3

CULVERT                

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10266.07

INPUT
Description: 
Distance from Upstream XS =      30
Deck/Roadway Width        =   41.23
Weir Coefficient          =     2.8
Upstream  Deck/Roadway Coordinates
    num=       7
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0  1823.8    1810   17.75    1823    1810   41.05    1822    1810
   63.16    1821    1810      92    1820    1810  129.98    1819    1810
  168.09 1818.25    1810

Upstream Bridge Cross Section Data
Station Elevation Data    num=      55
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
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       0    1822    2.14 1821.11    2.37    1821     2.6 1820.88    4.63    1820
    6.41 1819.26    6.95    1819    7.41 1818.71       9    1818   18.28 1817.28
   20.13    1817   22.37 1816.99   23.06 1816.98   24.12 1816.97   47.98 1816.01
   48.21    1816    53.4 1815.34   55.35    1815      56 1815.03   57.01 1814.84
   58.32 1813.91   60.98 1813.91   61.05    1815   61.12 1815.01   61.17 1815.01
   63.12 1815.09   64.78 1815.16   65.12 1815.18   69.99 1815.51   73.37  1815.8
   77.33 1815.82   77.57 1815.82   78.88 1815.84   79.69 1815.84   83.51 1815.86
   87.11  1815.9   88.24  1815.9   90.78 1815.91   91.06 1815.91   94.98    1816
  132.92    1816  136.56 1816.41  141.57  1816.8  144.12    1817  144.75 1817.12
  149.49    1818  154.07  1818.7  155.72 1818.81  156.17 1818.88  156.38 1818.91
  156.49 1818.92  156.97 1818.93  157.37 1818.93   157.5 1818.92  168.09    1819

Manning's n Values        num=       2
     Sta   n Val     Sta   n Val
       0     .03  168.09     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
             0  168.09             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       8
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0  1824.1    1809    3.02    1824    1809   25.08    1823    1809
    48.4    1822    1809   70.51    1821    1809   99.36    1820    1809
  137.35    1819    1809  141.77  1818.8    1809

Downstream Bridge Cross Section Data
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1815     2.1 1814.85    8.45 1814.55   16.52 1814.18   19.56    1814
   22.46 1813.91   24.61 1813.85   30.62 1813.52    35.2 1813.27    38.7  1813.1
    38.9  1813.1   40.19 1813.02   40.36 1813.02   40.62    1813   51.22 1812.53
    56.4 1812.27   57.37 1812.24      58 1812.23   62.72    1812   69.17 1811.74
   72.13 1811.64   73.21 1811.62   74.23 1811.61   74.85 1811.56   75.62  1811.5
   80.52 1811.19   80.92    1811   84.14 1810.31    84.3  1810.3   85.46 1810.45
   86.32 1810.46   90.94 1811.08   91.11    1811    91.9 1811.17   92.04 1811.17
   92.49 1811.18   93.78 1811.29   94.79 1811.35   96.03  1811.4   98.16 1811.46
  105.67 1811.67  107.11 1811.73  109.48 1811.85  112.72    1812   121.8 1812.73
   124.5    1813  134.16 1813.85  135.47    1814  137.86 1814.48  141.23 1814.99
  141.35 1814.99  141.77    1815

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  141.77     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
             0  141.77             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
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Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular     2.5        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
               4.58   95.79     .013     .013        0                   .5                1
Upstream   Elevation =  1813.46 
           Centerline Station =  59.37 
Downstream Elevation =  1810.27 
           Centerline Station =  84.18 

CULVERT OUTPUT  Profile #PF 1  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)         50.40    Culv Full Len (ft)                 
  # Barrels                      1    Culv Vel US (ft/s)         10.27   
  Q Barrel (cfs)             50.40    Culv Vel DS (ft/s)         15.90   
  E.G. US. (ft)            1819.29    Culv Inv El Up (ft)      1813.46   
  W.S. US. (ft)            1819.29    Culv Inv El Dn (ft)      1810.27   
  E.G. DS (ft)             1811.77    Culv Frctn Ls (ft)          2.74   
  W.S. DS (ft)             1811.53    Culv Exit Loss (ft)         3.96   
  Delta EG (ft)               7.51    Culv Entr Loss (ft)         0.82   
  Delta WS (ft)               7.76    Q Weir (cfs)               36.80   
  E.G. IC (ft)             1819.29    Weir Sta Lft (ft)         118.69   
  E.G. OC (ft)             1818.41    Weir Sta Rgt (ft)         168.09   
  Culvert Control            Inlet    Weir Submerg                0.00   
  Culv WS Inlet (ft)       1815.96    Weir Max Depth (ft)         0.75   
  Culv WS Outlet (ft)      1811.81    Weir Avg Depth (ft)         0.40   
  Culv Nml Depth (ft)         1.50    Weir Flow Area (sq ft)     19.63   
  Culv Crt Depth (ft)         2.30    Min El Weir Flow (ft)    1818.81   
                                                                         

Warning: The flow through the culvert is supercritical.  However, since there is flow over the road (weir flow), the 
program cannot 
         determine if the downstream cross section should be subcritical or supercritical.  The program used the 
downstream 
         subcritical answer, even though it may not be valid.
Note:    The flow in the culvert is entirely supercritical.

CULVERT OUTPUT  Profile #PF 2  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)         46.00    Culv Full Len (ft)                 
  # Barrels                      1    Culv Vel US (ft/s)          9.37   
  Q Barrel (cfs)             46.00    Culv Vel DS (ft/s)         15.35   
  E.G. US. (ft)            1818.59    Culv Inv El Up (ft)      1813.46   
  W.S. US. (ft)            1818.59    Culv Inv El Dn (ft)      1810.27   
  E.G. DS (ft)             1811.77    Culv Frctn Ls (ft)          2.51   
  W.S. DS (ft)             1811.53    Culv Exit Loss (ft)         3.62   
  Delta EG (ft)               6.81    Culv Entr Loss (ft)         0.68   
  Delta WS (ft)               7.06    Q Weir (cfs)                       
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  E.G. IC (ft)             1818.59    Weir Sta Lft (ft)                  
  E.G. OC (ft)             1817.99    Weir Sta Rgt (ft)                  
  Culvert Control            Inlet    Weir Submerg                       
  Culv WS Inlet (ft)       1815.96    Weir Max Depth (ft)                
  Culv WS Outlet (ft)      1811.74    Weir Avg Depth (ft)                
  Culv Nml Depth (ft)         1.42    Weir Flow Area (sq ft)             
  Culv Crt Depth (ft)         2.24    Min El Weir Flow (ft)    1818.81   
                                                                         

Note:    During the supercritical calculations a hydraulic jump occurred at the outlet of (leaving) the culvert.
Warning: During the supercritical analysis, the program could not converge on a supercritical answer in the downstream 
cross 
         section.  The program used the solution with the least error.
Note:    The flow in the culvert is entirely supercritical.

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10209.63

INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1815     2.1 1814.85    8.45 1814.55   16.52 1814.18   19.56    1814
   22.46 1813.91   24.61 1813.85   30.62 1813.52    35.2 1813.27    38.7  1813.1
    38.9  1813.1   40.19 1813.02   40.36 1813.02   40.62    1813   51.22 1812.53
    56.4 1812.27   57.37 1812.24      58 1812.23   62.72    1812   69.17 1811.74
   72.13 1811.64   73.21 1811.62   74.23 1811.61   74.85 1811.56   75.62  1811.5
   80.52 1811.19   80.92    1811   84.14 1810.31    84.3  1810.3   85.46 1810.45
   86.32 1810.46   90.94 1811.08   91.11    1811    91.9 1811.17   92.04 1811.17
   92.49 1811.18   93.78 1811.29   94.79 1811.35   96.03  1811.4   98.16 1811.46
  105.67 1811.67  107.11 1811.73  109.48 1811.85  112.72    1812   121.8 1812.73
   124.5    1813  134.16 1813.85  135.47    1814  137.86 1814.48  141.23 1814.99
  141.35 1814.99  141.77    1815

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  141.77     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  141.77               48   46.64   48.79             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10162.99

INPUT
Description: 
Station Elevation Data    num=      59
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
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       0    1814    1.26 1813.95    1.39 1813.94    5.22 1813.79    6.57 1813.68
   11.62 1813.22   14.14    1813   14.78 1812.98   19.92 1812.54   21.41 1812.41
   22.79 1812.29   23.75 1812.22   27.68    1812   28.72 1811.93    29.2 1811.92
   29.51 1811.92   31.94 1811.61   35.11 1811.26   37.22    1811   38.21 1810.81
   44.03    1810   46.65  1809.6   56.14 1809.12   57.22 1809.06    59.4    1809
      60 1808.98   63.21 1808.94   63.67 1808.95    66.6 1808.87   70.38 1808.73
   72.74 1808.71   74.26 1808.59   78.05 1808.28   78.76 1808.24   81.59    1808
   83.29 1807.98   84.28 1807.98   84.54 1807.99   84.71    1808   87.91 1808.55
   90.45    1809   92.51 1809.04    97.4  1809.3  102.52 1809.51  103.37 1809.51
  110.25 1809.84  110.62 1809.86  111.07 1809.88  113.32    1810  122.22 1810.94
  122.44    1811  122.69 1811.07  126.05    1812  129.58 1812.97  129.68    1813
  129.74 1813.02  133.29    1814   135.5  1814.6  136.85 1814.99

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   21.41     .03  136.85     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         21.41  136.85            44.32    44.1   45.57             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10118.89

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1813    8.57 1812.12    9.12 1812.07    9.42 1812.05    9.59 1812.04
    9.72 1812.03    9.85    1812   10.07 1811.93   10.39 1811.86   12.04 1811.47
   14.08    1811   19.13 1809.25   23.16    1808   43.52 1807.11   43.56  1807.1
   47.04 1807.01   50.39    1807   50.59 1806.99   54.86 1806.86   59.33 1806.86
   64.14 1806.92   64.88 1806.96   65.85 1806.98   65.86 1806.98   71.26 1806.94
   73.86 1806.99   74.25 1806.99   75.17    1807   75.35    1807   78.98 1807.11
   79.51 1807.13    80.3 1807.16   84.68 1807.32   85.11 1807.34   86.45 1807.37
   87.63 1807.42   94.25 1807.49   99.58 1807.65  100.76 1807.68  103.63  1807.8
  105.68 1807.81  106.63 1807.84  109.87 1807.85   111.1 1807.87  117.32    1808

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   12.04     .03  117.32     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         12.04  117.32                0       0       0             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:MainChannel     
                                                                 
      Reach          River Sta.       n1        n2        n3     
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 MainChannel          3127.87            .03       .03       .03 
 MainChannel          3007.28            .03       .03       .03 
 MainChannel          2910.89            .03       .03       .03 
 MainChannel          2817.46            .03       .03       .03 
 MainChannel          2752.32      Culvert                     
 MainChannel          2687.17            .03       .03       .03 
 MainChannel          2604.22            .03       .03       .03 
 MainChannel          2494.33            .03       .03       .03 
 MainChannel          2443.27      Culvert                     
 MainChannel          2392.21            .03       .03       .03 
 MainChannel          2304.84            .03       .03       .03 
 MainChannel          2225.1             .03       .03       .03 
                                                                 

River:MainChannel-Junc
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 MainChannel-JX       2064.94            .03       .03       .03 
 MainChannel-JX       1913.54            .03       .03       .03 
 MainChannel-JX       1762.31            .03       .03       .03 
 MainChannel-JX       1610.6             .03       .03       .03 
 MainChannel-JX       1459.34            .03       .03       .03 
 MainChannel-JX       1309.22            .03       .03       .03 
 MainChannel-JX       1158.64            .03       .03       .03 
 MainChannel-JX       1019.47            .03       .03       .03 
                                                                 

River:WesterlyChannel 
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 WesterlyChannel      11045.7            .03       .03       .03 
 WesterlyChannel      10960.72           .03       .03       .03 
 WesterlyChannel      10895.24           .03       .03       .03 
 WesterlyChannel      10770.72           .03       .03       .03 
 WesterlyChannel      10705.27     Culvert                     
 WesterlyChannel      10639.81           .03       .03       .03 
 WesterlyChannel      10556.2            .03       .03       .03 
 WesterlyChannel      10483.89           .03       .03       .03 
 WesterlyChannel      10407.38           .03       .03       .03 
 WesterlyChannel      10322.51           .03       .03           
 WesterlyChannel      10266.07     Culvert                     
 WesterlyChannel      10209.63           .03       .03       .03 
 WesterlyChannel      10162.99           .03       .03       .03 
 WesterlyChannel      10118.89           .03       .03       .03 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: MainChannel     
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      Reach          River Sta.      Left     Channel    Right   
                                                                 
 MainChannel          3127.87         110.03    120.59    140.72 
 MainChannel          3007.28          61.87     96.39    160.58 
 MainChannel          2910.89          92.46     93.43    116.74 
 MainChannel          2817.46         133.24    130.29    175.48 
 MainChannel          2752.32      Culvert                       
 MainChannel          2687.17          86.28     82.95     85.76 
 MainChannel          2604.22         119.35    109.89    103.93 
 MainChannel          2494.33         101.83    102.12    158.09 
 MainChannel          2443.27      Culvert                       
 MainChannel          2392.21          91.84     87.37     77.44 
 MainChannel          2304.84          85.72     79.73     75.07 
 MainChannel          2225.1          150.23    160.16    150.47 
                                                                 

River: MainChannel-Junc
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 MainChannel-JX       2064.94         155.05     151.4    154.55 
 MainChannel-JX       1913.54         150.29    151.23    152.75 
 MainChannel-JX       1762.31         153.08     151.7    150.74 
 MainChannel-JX       1610.6          156.27    151.26    159.94 
 MainChannel-JX       1459.34         158.18    150.13    150.13 
 MainChannel-JX       1309.22         153.67    150.58    155.09 
 MainChannel-JX       1158.64          124.4    139.17    157.04 
 MainChannel-JX       1019.47              0         0         0 
                                                                 

River: WesterlyChannel 
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 WesterlyChannel      11045.7          98.67     84.98     76.64 
 WesterlyChannel      10960.72         77.87     65.48     58.73 
 WesterlyChannel      10895.24         245.7    124.53       7.2 
 WesterlyChannel      10770.72        120.33    130.91    131.26 
 WesterlyChannel      10705.27     Culvert                       
 WesterlyChannel      10639.81         52.27     83.61    119.35 
 WesterlyChannel      10556.2          76.46     72.31     78.74 
 WesterlyChannel      10483.89         71.53     76.52     86.43 
 WesterlyChannel      10407.38         67.69     84.87     141.5 
 WesterlyChannel      10322.51        109.86    112.88    116.31 
 WesterlyChannel      10266.07     Culvert                       
 WesterlyChannel      10209.63            48     46.64     48.79 
 WesterlyChannel      10162.99         44.32      44.1     45.57 
 WesterlyChannel      10118.89             0         0         0 
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River: MainChannel     

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 MainChannel          3127.87         .1        .3 
 MainChannel          3007.28         .1        .3 
 MainChannel          2910.89         .1        .3 
 MainChannel          2817.46         .1        .3 
 MainChannel          2752.32  Culvert             
 MainChannel          2687.17         .1        .3 
 MainChannel          2604.22         .1        .3 
 MainChannel          2494.33         .1        .3 
 MainChannel          2443.27  Culvert             
 MainChannel          2392.21         .1        .3 
 MainChannel          2304.84         .1        .3 
 MainChannel          2225.1          .1        .3 
                                                       
River: MainChannel-Junc

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 MainChannel-JX       2064.94         .1        .3 
 MainChannel-JX       1913.54         .1        .3 
 MainChannel-JX       1762.31         .1        .3 
 MainChannel-JX       1610.6          .1        .3 
 MainChannel-JX       1459.34         .1        .3 
 MainChannel-JX       1309.22         .1        .3 
 MainChannel-JX       1158.64         .1        .3 
 MainChannel-JX       1019.47         .1        .3 
                                                       
River: WesterlyChannel 

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 WesterlyChannel      11045.7         .1        .3 
 WesterlyChannel      10960.72        .1        .3 
 WesterlyChannel      10895.24        .1        .3 
 WesterlyChannel      10770.72        .1        .3 
 WesterlyChannel      10705.27 Culvert             
 WesterlyChannel      10639.81        .1        .3 
 WesterlyChannel      10556.2         .1        .3 
 WesterlyChannel      10483.89        .1        .3 
 WesterlyChannel      10407.38        .1        .3 
 WesterlyChannel      10322.51        .1        .3 
 WesterlyChannel      10266.07 Culvert             
 WesterlyChannel      10209.63        .1        .3 
 WesterlyChannel      10162.99        .1        .3 
 WesterlyChannel      10118.89        .1        .3 
                                                       

Profile Output Table - Standard Table 1
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  River              Reach             River Sta     Profile   Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev  
E.G. Slope   Vel Chnl   Flow Area   Top Width   Froude # Chl  
                                                                 (cfs)        (ft)        (ft)        (ft)        (ft)  
   (ft/ft)     (ft/s)     (sq ft)        (ft)                 
                                                                                                                        
                                                              
  MainChannel        MainChannel       2225.1        PF 1       317.40     1804.87     1806.58     1806.59     1806.89  
  0.016861       4.50       70.56      120.45           1.04  
  MainChannel        MainChannel       2225.1        PF 2       167.87     1804.87     1806.14     1806.14     1806.54  
  0.014448       5.04       33.30       42.61           1.00  
                                                                                                                        
                                                              
  MainChannel        MainChannel       2304.84       PF 1       317.40     1806.46     1807.69     1808.10     1809.00  
  0.057649       9.20       34.49       50.56           1.96  
  MainChannel        MainChannel       2304.84       PF 2       167.87     1806.46     1807.45     1807.70     1808.26  
  0.051880       7.24       23.18       44.96           1.78  
                                                                                                                        
                                                              
  MainChannel        MainChannel       2392.21       PF 1       317.40     1808.22     1810.50     1810.50     1811.10  
  0.013021       6.25       50.82       43.42           1.02  
  MainChannel        MainChannel       2392.21       PF 2       167.87     1808.22     1810.01     1810.01     1810.45  
  0.014430       5.38       31.23       36.11           1.02  
                                                                                                                        
                                                              
  MainChannel        MainChannel       2443.27                 Culvert                                                  
                                                              
                                                                                                                        
                                                              
  MainChannel        MainChannel       2494.33       PF 1       317.40     1811.31     1819.27     1813.96     1819.27  
  0.000037       0.79      459.32      170.17           0.07  
  MainChannel        MainChannel       2494.33       PF 2       167.87     1811.31     1818.68     1813.32     1818.69  
  0.000018       0.50      367.34      145.76           0.04  
                                                                                                                        
                                                              
  MainChannel        MainChannel       2604.22       PF 1       317.40     1814.00     1819.27                 1819.28  
  0.000038       0.63      513.00      181.50           0.06  
  MainChannel        MainChannel       2604.22       PF 2       317.40     1814.00     1818.68     1816.30     1818.69  
  0.000077       0.80      408.72      171.49           0.09  
                                                                                                                        
                                                              
  MainChannel        MainChannel       2687.17       PF 1       317.40     1818.00     1819.18                 1819.34  
  0.004792       2.99      103.89      147.75           0.58  
  MainChannel        MainChannel       2687.17       PF 2       317.40     1818.00     1818.88     1818.88     1819.24  
  0.014827       4.49       66.45       94.04           0.98  
                                                                                                                        
                                                              
  MainChannel        MainChannel       2752.32                 Culvert                                                  
                                                              
                                                                                                                        
                                                              
  MainChannel        MainChannel       2817.46       PF 1       241.60     1822.42     1833.04     1826.07     1833.04  
  0.000001       0.17     1506.67      295.29           0.01  
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  MainChannel        MainChannel       2817.46       PF 2       131.30     1822.42     1832.66     1825.50     1832.66  
  0.000000       0.10     1397.87      282.99           0.01  
                                                                                                                        
                                                              
  MainChannel        MainChannel       2910.89       PF 1       241.60     1826.53     1833.04                 1833.04  
  0.000002       0.22     1141.47      272.42           0.02  
  MainChannel        MainChannel       2910.89       PF 2       241.60     1826.53     1832.66                 1832.66  
  0.000003       0.24     1040.14      264.60           0.02  
                                                                                                                        
                                                              
  MainChannel        MainChannel       3007.28       PF 1       241.60     1829.23     1833.04     1830.08     1833.04  
  0.000019       0.43      560.96      212.49           0.05  
  MainChannel        MainChannel       3007.28       PF 2       241.60     1829.23     1832.66     1830.08     1832.66  
  0.000031       0.50      482.38      204.05           0.06  
                                                                                                                        
                                                              
  MainChannel        MainChannel       3127.87       PF 1       241.60     1833.54     1834.31     1834.31     1834.51  
  0.017909       3.55       67.99      173.16           1.00  
  MainChannel        MainChannel       3127.87       PF 2       241.60     1833.54     1834.31     1834.31     1834.51  
  0.017909       3.55       67.99      173.16           1.00  
                                                                                                                        
                                                              
  MainChannel-Junc   MainChannel-JX    1019.47       PF 1       317.40     1774.34     1783.68     1776.58     1783.69  
  0.000027       0.73      445.15      150.60           0.06  
  MainChannel-Junc   MainChannel-JX    1019.47       PF 2       317.40     1774.34     1783.68     1776.58     1783.69  
  0.000027       0.73      445.15      150.60           0.06  
                                                                                                                        
                                                              
  MainChannel-Junc   MainChannel-JX    1158.64       PF 1       317.40     1781.39     1783.68     1782.33     1783.70  
  0.000327       1.25      254.61      154.76           0.17  
  MainChannel-Junc   MainChannel-JX    1158.64       PF 2       317.40     1781.39     1783.68     1782.33     1783.70  
  0.000327       1.25      254.61      154.76           0.17  
                                                                                                                        
                                                              
  MainChannel-Junc   MainChannel-JX    1309.22       PF 1       317.40     1784.45     1785.32     1785.55     1786.04  
  0.042468       6.81       46.62       85.56           1.63  
  MainChannel-Junc   MainChannel-JX    1309.22       PF 2       317.40     1784.45     1785.32     1785.55     1786.04  
  0.042468       6.81       46.62       85.56           1.63  
                                                                                                                        
                                                              
  MainChannel-Junc   MainChannel-JX    1459.34       PF 1       317.40     1789.00     1790.04     1790.12     1790.49  
  0.021623       5.36       59.18       93.61           1.19  
  MainChannel-Junc   MainChannel-JX    1459.34       PF 2       317.40     1789.00     1790.04     1790.12     1790.49  
  0.021623       5.36       59.18       93.61           1.19  
                                                                                                                        
                                                              
  MainChannel-Junc   MainChannel-JX    1610.6        PF 1       317.40     1791.13     1792.88     1792.88     1793.26  
  0.015594       4.92       64.57       91.74           1.03  
  MainChannel-Junc   MainChannel-JX    1610.6        PF 2       317.40     1791.13     1792.88     1792.88     1793.26  
  0.015594       4.92       64.57       91.74           1.03  
                                                                                                                        
                                                              
  MainChannel-Junc   MainChannel-JX    1762.31       PF 1       317.40     1793.99     1795.63     1795.92     1796.42  
  0.037547       7.12       44.61       69.69           1.57  
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  MainChannel-Junc   MainChannel-JX    1762.31       PF 2       317.40     1793.99     1795.67     1795.92     1796.37  
  0.031827       6.70       47.35       71.46           1.45  
                                                                                                                        
                                                              
  MainChannel-Junc   MainChannel-JX    1913.54       PF 1       317.40     1798.86     1799.79     1799.82     1800.16  
  0.017134       4.82       65.82      102.58           1.06  
  MainChannel-Junc   MainChannel-JX    1913.54       PF 2       317.40     1798.86     1799.76     1799.82     1800.16  
  0.020001       5.10       62.28      100.33           1.14  
                                                                                                                        
                                                              
  MainChannel-Junc   MainChannel-JX    2064.94       PF 1       317.40     1801.95     1802.81     1802.98     1803.47  
  0.027256       6.53       48.59       67.95           1.36  
  MainChannel-Junc   MainChannel-JX    2064.94       PF 2       317.40     1801.95     1802.86     1802.98     1803.44  
  0.022719       6.15       51.63       68.99           1.25  
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   10118.89      PF 1        46.00     1806.86     1807.31     1807.33     1807.49  
  0.023599       3.39       13.57       45.60           1.10  
  WesterlyChannel    WesterlyChannel   10118.89      PF 2        46.00     1806.86     1807.31     1807.33     1807.49  
  0.023656       3.39       13.56       45.59           1.10  
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   10162.99      PF 1        46.00     1807.98     1808.59     1808.96     1809.90  
  0.134939       9.21        5.00       13.81           2.70  
  WesterlyChannel    WesterlyChannel   10162.99      PF 2        46.00     1807.98     1808.59     1808.96     1809.87  
  0.130004       9.08        5.07       13.90           2.65  
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   10209.63      PF 1        46.00     1810.30     1811.53     1811.53     1811.77  
  0.018379       3.96       11.62       25.46           1.03  
  WesterlyChannel    WesterlyChannel   10209.63      PF 2        46.00     1810.30     1811.53     1811.53     1811.77  
  0.018379       3.96       11.62       25.46           1.03  
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   10266.07                Culvert                                                  
                                                              
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   10322.51      PF 1        87.20     1813.91     1819.29     1816.03     1819.29  
  0.000004       0.19      449.51      161.75           0.02  
  WesterlyChannel    WesterlyChannel   10322.51      PF 2        46.00     1813.91     1818.59     1815.54     1818.59  
  0.000002       0.13      341.64      145.66           0.02  
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   10407.38      PF 1        87.20     1818.00     1818.73     1819.01     1819.59  
  0.071485       7.47       11.68       27.53           2.02  
  WesterlyChannel    WesterlyChannel   10407.38      PF 2        87.20     1818.00     1818.73     1819.01     1819.59  
  0.071485       7.47       11.68       27.53           2.02  
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   10483.89      PF 1        87.20     1821.38     1822.09     1822.15     1822.45  
  0.022059       4.81       18.14       34.29           1.16  
  WesterlyChannel    WesterlyChannel   10483.89      PF 2        87.20     1821.38     1822.09     1822.15     1822.45  
  0.022059       4.81       18.14       34.29           1.16  
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  WesterlyChannel    WesterlyChannel   10556.2       PF 1        87.20     1823.42     1824.19     1824.51     1825.19  
  0.065631       8.01       10.88       21.60           1.99  
  WesterlyChannel    WesterlyChannel   10556.2       PF 2        87.20     1823.42     1824.19     1824.51     1825.19  
  0.065631       8.01       10.88       21.60           1.99  
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   10639.81      PF 1        87.20     1825.79     1827.22     1827.22     1827.59  
  0.015427       4.90       17.79       24.52           1.01  
  WesterlyChannel    WesterlyChannel   10639.81      PF 2        87.20     1825.79     1827.22     1827.22     1827.59  
  0.015427       4.90       17.79       24.52           1.01  
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   10705.27                Culvert                                                  
                                                              
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   10770.72      PF 1        75.80     1835.78     1838.79     1836.59     1838.80  
  0.000045       0.48      157.03       88.69           0.06  
  WesterlyChannel    WesterlyChannel   10770.72      PF 2        75.80     1835.78     1838.79     1836.59     1838.80  
  0.000045       0.48      157.03       88.69           0.06  
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   10895.24      PF 1        75.80     1839.74     1840.24     1840.36     1840.60  
  0.050978       4.82       15.74       55.71           1.60  
  WesterlyChannel    WesterlyChannel   10895.24      PF 2        75.80     1839.74     1840.24     1840.36     1840.60  
  0.050978       4.82       15.74       55.71           1.60  
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   10960.72      PF 1        75.80     1841.86     1842.58     1842.67     1842.96  
  0.026583       4.94       15.34       31.63           1.25  
  WesterlyChannel    WesterlyChannel   10960.72      PF 2        75.80     1841.86     1842.58     1842.67     1842.96  
  0.026583       4.94       15.34       31.63           1.25  
                                                                                                                        
                                                              
  WesterlyChannel    WesterlyChannel   11045.7       PF 1        75.80     1843.85     1844.86     1845.02     1845.35  
  0.028805       5.60       13.53       24.73           1.34  
  WesterlyChannel    WesterlyChannel   11045.7       PF 2        75.80     1843.85     1844.86     1845.02     1845.35  
  0.028805       5.60       13.53       24.73           1.34  
                                                                                                                        
                                                              

Profile Output Table - Standard Table 2
                                                                                                                        
                                             
  River              Reach             River Sta     Profile   E.G. Elev   W.S. Elev   Vel Head   Frctn Loss   C & E 
Loss   Q Left   Q Channel   Q Right   Top Width  
                                                                    (ft)        (ft)       (ft)         (ft)         
(ft)    (cfs)       (cfs)     (cfs)        (ft)  
                                                                                                                        
                                             
  MainChannel        MainChannel       2225.1        PF 1        1806.89     1806.58       0.31         2.47         
0.01               317.40                120.45  
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  MainChannel        MainChannel       2225.1        PF 2        1806.54     1806.14       0.39         2.29         
0.00               167.87                 42.61  
                                                                                                                        
                                             
  MainChannel        MainChannel       2304.84       PF 1        1809.00     1807.69       1.31         2.03         
0.07               317.40                 50.56  
  MainChannel        MainChannel       2304.84       PF 2        1808.26     1807.45       0.81         2.16         
0.04               167.87                 44.96  
                                                                                                                        
                                             
  MainChannel        MainChannel       2392.21       PF 1        1811.10     1810.50       0.61         1.17         
0.04               317.40                 43.42  
  MainChannel        MainChannel       2392.21       PF 2        1810.45     1810.01       0.45         1.30         
0.03               167.87                 36.11  
                                                                                                                        
                                             
  MainChannel        MainChannel       2443.27                   Culvert                                                
                                             
                                                                                                                        
                                             
  MainChannel        MainChannel       2494.33       PF 1        1819.27     1819.27       0.01                         
    12.81      287.41     17.17      170.17  
  MainChannel        MainChannel       2494.33       PF 2        1818.69     1818.68       0.00                         
     4.06      158.75      5.06      145.76  
                                                                                                                        
                                             
  MainChannel        MainChannel       2604.22       PF 1        1819.28     1819.27       0.01         0.00         
0.00   138.84      177.93      0.63      181.50  
  MainChannel        MainChannel       2604.22       PF 2        1818.69     1818.68       0.01         0.00         
0.00   135.62      181.63      0.15      171.49  
                                                                                                                        
                                             
  MainChannel        MainChannel       2687.17       PF 1        1819.34     1819.18       0.16         0.01         
0.05   277.74       31.48      8.17      147.75  
  MainChannel        MainChannel       2687.17       PF 2        1819.24     1818.88       0.35         0.02         
0.10   285.60       31.80                 94.04  
                                                                                                                        
                                             
  MainChannel        MainChannel       2752.32                   Culvert                                                
                                             
                                                                                                                        
                                             
  MainChannel        MainChannel       2817.46       PF 1        1833.04     1833.04       0.00                         
     0.26      217.43     23.90      295.29  
  MainChannel        MainChannel       2817.46       PF 2        1832.66     1832.66       0.00                         
     0.05      119.07     12.18      282.99  
                                                                                                                        
                                             
  MainChannel        MainChannel       2910.89       PF 1        1833.04     1833.04       0.00         0.00         
0.00     0.31      234.99      6.30      272.42  
  MainChannel        MainChannel       2910.89       PF 2        1832.66     1832.66       0.00         0.00         
0.00     0.13      236.58      4.88      264.60  
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  MainChannel        MainChannel       3007.28       PF 1        1833.04     1833.04       0.00         0.00         
0.00     0.00      240.53      1.07      212.49  
  MainChannel        MainChannel       3007.28       PF 2        1832.66     1832.66       0.00         0.00         
0.00               241.24      0.36      204.05  
                                                                                                                        
                                             
  MainChannel        MainChannel       3127.87       PF 1        1834.51     1834.31       0.20         0.01         
0.06               241.60                173.16  
  MainChannel        MainChannel       3127.87       PF 2        1834.51     1834.31       0.20         0.01         
0.06               241.60                173.16  
                                                                                                                        
                                             
  MainChannel-Junc   MainChannel-JX    1019.47       PF 1        1783.69     1783.68       0.01                         
     0.19      316.36      0.85      150.60  
  MainChannel-Junc   MainChannel-JX    1019.47       PF 2        1783.69     1783.68       0.01                         
     0.19      316.36      0.85      150.60  
                                                                                                                        
                                             
  MainChannel-Junc   MainChannel-JX    1158.64       PF 1        1783.70     1783.68       0.02         0.01         
0.00               317.40                154.76  
  MainChannel-Junc   MainChannel-JX    1158.64       PF 2        1783.70     1783.68       0.02         0.01         
0.00               317.40                154.76  
                                                                                                                        
                                             
  MainChannel-Junc   MainChannel-JX    1309.22       PF 1        1786.04     1785.32       0.72         4.42         
0.03               317.40                 85.56  
  MainChannel-Junc   MainChannel-JX    1309.22       PF 2        1786.04     1785.32       0.72         4.42         
0.03               317.40                 85.56  
                                                                                                                        
                                             
  MainChannel-Junc   MainChannel-JX    1459.34       PF 1        1790.49     1790.04       0.45         2.76         
0.01               317.40                 93.61  
  MainChannel-Junc   MainChannel-JX    1459.34       PF 2        1790.49     1790.04       0.45         2.76         
0.01               317.40                 93.61  
                                                                                                                        
                                             
  MainChannel-Junc   MainChannel-JX    1610.6        PF 1        1793.26     1792.88       0.38                         
     0.00      317.40                 91.74  
  MainChannel-Junc   MainChannel-JX    1610.6        PF 2        1793.26     1792.88       0.38                         
     0.00      317.40                 91.74  
                                                                                                                        
                                             
  MainChannel-Junc   MainChannel-JX    1762.31       PF 1        1796.42     1795.63       0.79         3.69         
0.04               317.40                 69.69  
  MainChannel-Junc   MainChannel-JX    1762.31       PF 2        1796.37     1795.67       0.70         3.76         
0.03               317.40                 71.46  
                                                                                                                        
                                             
  MainChannel-Junc   MainChannel-JX    1913.54       PF 1        1800.16     1799.79       0.36         3.23         
0.09               317.40                102.58  
  MainChannel-Junc   MainChannel-JX    1913.54       PF 2        1800.16     1799.76       0.40         3.22         
0.06               317.40                100.33  
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  MainChannel-Junc   MainChannel-JX    2064.94       PF 1        1803.47     1802.81       0.66         3.38         
0.03               317.40                 67.95  
  MainChannel-Junc   MainChannel-JX    2064.94       PF 2        1803.44     1802.86       0.59         3.07         
0.02               317.40                 68.99  
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10118.89      PF 1        1807.49     1807.31       0.18         2.07         
0.34                46.00                 45.60  
  WesterlyChannel    WesterlyChannel   10118.89      PF 2        1807.49     1807.31       0.18         2.05         
0.33                46.00                 45.59  
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10162.99      PF 1        1809.90     1808.59       1.32         1.76         
0.11                46.00                 13.81  
  WesterlyChannel    WesterlyChannel   10162.99      PF 2        1809.87     1808.59       1.28         1.79         
0.10                46.00                 13.90  
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10209.63      PF 1        1811.77     1811.53       0.24         0.84         
0.01                46.00                 25.46  
  WesterlyChannel    WesterlyChannel   10209.63      PF 2        1811.77     1811.53       0.24         0.84         
0.01                46.00                 25.46  
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10266.07                  Culvert                                                
                                             
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10322.51      PF 1        1819.29     1819.29       0.00                         
                87.20                161.75  
  WesterlyChannel    WesterlyChannel   10322.51      PF 2        1818.59     1818.59       0.00                         
                46.00                145.66  
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10407.38      PF 1        1819.59     1818.73       0.87         2.79         
0.05                87.20                 27.53  
  WesterlyChannel    WesterlyChannel   10407.38      PF 2        1819.59     1818.73       0.87         2.79         
0.05                87.20                 27.53  
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10483.89      PF 1        1822.45     1822.09       0.36         2.56         
0.19                87.20                 34.29  
  WesterlyChannel    WesterlyChannel   10483.89      PF 2        1822.45     1822.09       0.36         2.56         
0.19                87.20                 34.29  
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10556.2       PF 1        1825.19     1824.19       1.00         2.34         
0.06                87.20                 21.60  
  WesterlyChannel    WesterlyChannel   10556.2       PF 2        1825.19     1824.19       1.00         2.34         
0.06                87.20                 21.60  
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10639.81      PF 1        1827.59     1827.22       0.37         1.28         
0.01                87.20                 24.52  
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ExistingCondition.rep
  WesterlyChannel    WesterlyChannel   10639.81      PF 2        1827.59     1827.22       0.37         1.28         
0.01                87.20                 24.52  
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10705.27                  Culvert                                                
                                             
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10770.72      PF 1        1838.80     1838.79       0.00                         
                75.80                 88.69  
  WesterlyChannel    WesterlyChannel   10770.72      PF 2        1838.80     1838.79       0.00                         
                75.80                 88.69  
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10895.24      PF 1        1840.60     1840.24       0.36         2.35         
0.01                75.80                 55.71  
  WesterlyChannel    WesterlyChannel   10895.24      PF 2        1840.60     1840.24       0.36         2.35         
0.01                75.80                 55.71  
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   10960.72      PF 1        1842.96     1842.58       0.38         2.35         
0.03                75.80                 31.63  
  WesterlyChannel    WesterlyChannel   10960.72      PF 2        1842.96     1842.58       0.38         2.35         
0.03                75.80                 31.63  
                                                                                                                        
                                             
  WesterlyChannel    WesterlyChannel   11045.7       PF 1        1845.35     1844.86       0.49                         
                75.80                 24.73  
  WesterlyChannel    WesterlyChannel   11045.7       PF 2        1845.35     1844.86       0.49                         
                75.80                 24.73  
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HEC-RAS  Plan: ExistingCond   River: WesterlyChannel   Reach: WesterlyChannel

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

WesterlyChannel 10118.89 PF 1 46.00 1806.86 1807.31 1807.33 1807.49 0.023599 3.39 13.57 45.60 1.10

WesterlyChannel 10118.89 PF 2 46.00 1806.86 1807.31 1807.33 1807.49 0.023656 3.39 13.56 45.59 1.10

WesterlyChannel 10162.99 PF 1 46.00 1807.98 1808.59 1808.96 1809.90 0.134939 9.21 5.00 13.81 2.70

WesterlyChannel 10162.99 PF 2 46.00 1807.98 1808.59 1808.96 1809.87 0.130004 9.08 5.07 13.90 2.65

WesterlyChannel 10209.63 PF 1 46.00 1810.30 1811.53 1811.53 1811.77 0.018379 3.96 11.62 25.46 1.03

WesterlyChannel 10209.63 PF 2 46.00 1810.30 1811.53 1811.53 1811.77 0.018379 3.96 11.62 25.46 1.03

WesterlyChannel 10266.07 Culvert

WesterlyChannel 10322.51 PF 1 87.20 1813.91 1819.29 1816.03 1819.29 0.000004 0.19 449.51 161.75 0.02

WesterlyChannel 10322.51 PF 2 46.00 1813.91 1818.59 1815.54 1818.59 0.000002 0.13 341.64 145.66 0.02

WesterlyChannel 10407.38 PF 1 87.20 1818.00 1818.73 1819.01 1819.59 0.071485 7.47 11.68 27.53 2.02

WesterlyChannel 10407.38 PF 2 87.20 1818.00 1818.73 1819.01 1819.59 0.071485 7.47 11.68 27.53 2.02

WesterlyChannel 10483.89 PF 1 87.20 1821.38 1822.09 1822.15 1822.45 0.022059 4.81 18.14 34.29 1.16

WesterlyChannel 10483.89 PF 2 87.20 1821.38 1822.09 1822.15 1822.45 0.022059 4.81 18.14 34.29 1.16

WesterlyChannel 10556.2 PF 1 87.20 1823.42 1824.19 1824.51 1825.19 0.065631 8.01 10.88 21.60 1.99

WesterlyChannel 10556.2 PF 2 87.20 1823.42 1824.19 1824.51 1825.19 0.065631 8.01 10.88 21.60 1.99

WesterlyChannel 10639.81 PF 1 87.20 1825.79 1827.22 1827.22 1827.59 0.015427 4.90 17.79 24.52 1.01

WesterlyChannel 10639.81 PF 2 87.20 1825.79 1827.22 1827.22 1827.59 0.015427 4.90 17.79 24.52 1.01

WesterlyChannel 10705.27 Culvert

WesterlyChannel 10770.72 PF 1 75.80 1835.78 1838.79 1836.59 1838.80 0.000045 0.48 157.03 88.69 0.06

WesterlyChannel 10770.72 PF 2 75.80 1835.78 1838.79 1836.59 1838.80 0.000045 0.48 157.03 88.69 0.06

WesterlyChannel 10895.24 PF 1 75.80 1839.74 1840.24 1840.36 1840.60 0.050978 4.82 15.74 55.71 1.60

WesterlyChannel 10895.24 PF 2 75.80 1839.74 1840.24 1840.36 1840.60 0.050978 4.82 15.74 55.71 1.60

WesterlyChannel 10960.72 PF 1 75.80 1841.86 1842.58 1842.67 1842.96 0.026583 4.94 15.34 31.63 1.25

WesterlyChannel 10960.72 PF 2 75.80 1841.86 1842.58 1842.67 1842.96 0.026583 4.94 15.34 31.63 1.25

WesterlyChannel 11045.7 PF 1 75.80 1843.85 1844.86 1845.02 1845.35 0.028805 5.60 13.53 24.73 1.34

WesterlyChannel 11045.7 PF 2 75.80 1843.85 1844.86 1845.02 1845.35 0.028805 5.60 13.53 24.73 1.34
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Post-Project.rep

                         HEC-RAS Version 4.1.0 Jan 2010 
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: Post-Project
Project File : Post-Project.prj
Run Date and Time: 7/6/2016 3:58:12 PM

Project in English units

Project Description:
5.8HEC-RAS Project and Geometry created by SmartDraft

                                                                                

PLAN DATA

Plan Title: Post-Project
Plan File : o:\150.06.14\Engineering\HEC-RAS\HEC-RAS Models\HEC-RAS Models-WSPG DS WSE\Post-Project Condition\Post-Project.p02

           Geometry Title: Post-Project
           Geometry File : o:\150.06.14\Engineering\HEC-RAS\HEC-RAS Models\HEC-RAS Models-WSPG DS WSE\Post-Project 
Condition\Post-Project.g03

           Flow Title    : Post-Project
           Flow File     : o:\150.06.14\Engineering\HEC-RAS\HEC-RAS Models\HEC-RAS Models-WSPG DS WSE\Post-Project 
Condition\Post-Project.f02

Plan Summary Information:
Number of:  Cross Sections =   22    Multiple Openings  =    0
            Culverts       =    2    Inline Structures  =    0
            Bridges        =    0    Lateral Structures =    0
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Post-Project.rep
Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Mixed Flow

                                                                                

FLOW DATA

Flow Title: Post-Project
Flow File : o:\150.06.14\Engineering\HEC-RAS\HEC-RAS Models\HEC-RAS Models-WSPG DS WSE\Post-Project Condition\Post-Project.f02

Flow Data (cfs)
                                                                             
  River           Reach           RS                   PF 1            PF 2  
  MainChannel     MainChannel     2687.17             151.6           151.6  
  MainChannel     MainChannel     2494.33             151.6           150.5  
  MainChannel-JuncMainChannel-JX  2064.94             256.5           256.5  
  WesterlyChannel WesterlyChannel 10639.81             87.2            87.2  
  WesterlyChannel WesterlyChannel 10322.51             87.2              46  
  WesterlyChannel WesterlyChannel 10209.63               46              46  
                                                                             

Boundary Conditions
                                                                                                        
  River           Reach           Profile                       Upstream                 Downstream     
                                                                                                        
  MainChannel     MainChannel     PF 1                      Normal S = 0.0353                           
  MainChannel-JuncMainChannel-JX  PF 1                                              Known WS = 1778.96  
  WesterlyChannel WesterlyChannel PF 1                      Normal S = 0.0292                           
                                                                                                        

                                                                                

GEOMETRY DATA

Geometry Title: Post-Project
Geometry File : o:\150.06.14\Engineering\HEC-RAS\HEC-RAS Models\HEC-RAS Models-WSPG DS WSE\Post-Project 
Condition\Post-Project.g03

Reach Connection Table
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Post-Project.rep
                                                                                 
  River            Reach               Upstream Boundary    Downstream Boundary  
                                                                                 
  MainChannel      MainChannel                                JS1                
  MainChannel-Junc MainChannel-JX       JS1                                      
  WesterlyChannel  WesterlyChannel                            JS1                
                                                                                 

JUNCTION INFORMATION

Name: JS1             
Description: 
Energy computation Method

    Length across Junction             Tributary
     River           Reach               River           Reach        Length   Angle
MainChannel     MainChannel      to MainChannel-JuncMainChannel-JX    160.16       0
WesterlyChannel WesterlyChannel  to MainChannel-JuncMainChannel-JX         0       0

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2687.17 

INPUT
Description: 
Station Elevation Data    num=     144
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1820     7.3 1819.54   16.41    1819   40.67 1818.11   42.44 1818.06
   43.24 1818.05   43.79    1818      44    1818   44.09    1818   44.92    1818
   52.68 1817.99   53.96 1817.99   59.39 1817.98   61.17 1817.98   63.53 1817.99
   64.43 1817.99   72.16 1817.86   80.75 1817.92   83.16 1817.94   86.76 1817.88
   89.87    1818   94.73 1818.31   99.01 1818.67  100.57 1818.79  101.69 1818.85
  106.35 1818.98   106.4 1818.99  106.56    1819  106.75 1819.07  109.71    1820
  110.36 1820.29  112.22    1821   112.4 1821.07  113.51 1821.34  115.36 1821.61
  116.43 1821.77  117.02  1821.8   119.8 1821.88  121.02    1822  123.35 1822.06
  123.53 1822.06  125.84 1822.03  127.53 1822.05  128.28 1822.07  130.81 1822.16
  135.87 1822.34  136.79 1822.34  140.03 1822.28  144.26 1822.14  145.28 1822.11
  148.08    1822  152.09 1821.76  152.57 1821.76  153.99 1821.73  155.03 1821.75
  156.85 1821.82  159.83    1822  161.16 1822.08  161.44 1822.08  163.76 1822.14
  166.28 1822.08  168.35 1822.01  168.78    1822  169.17 1821.98  169.24 1821.98
  169.38 1821.97  169.67 1821.96  181.12    1821  183.64 1820.02  183.71    1820
  184.52 1819.77  187.16    1819  187.34 1818.94  187.58 1818.89  190.72    1818
  191.46    1818  191.59    1818  192.51    1818  193.18    1818  194.22    1818
  195.24    1818   195.5    1818  196.36 1818.13   196.7 1818.23  198.64    1819
  199.01 1819.15  200.86    1820  201.82 1820.07  202.56 1820.09  205.58 1820.25
  206.48 1820.41   206.6 1820.41  208.63 1820.46  210.23 1820.39   211.9 1820.35
  213.63    1820  216.97  1819.3  218.29    1819  224.61 1818.97  228.94 1818.95
  231.33 1818.96  233.24 1818.96  235.58 1818.97  238.96 1818.98  239.36 1818.98
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  242.18 1818.99  242.83 1818.99     244 1818.99  244.29    1819  245.46    1819
  245.78    1819  246.18 1818.99  248.32 1818.99   248.7    1819  249.99    1819
  250.67 1818.99   250.7 1818.99  251.84    1819  254.08 1819.05  254.47 1819.05
  255.34 1819.08     256 1819.08  260.96 1819.24  263.14 1819.24  265.88 1819.32
  288.35 1819.74   291.3 1819.74  294.39 1819.75  297.83 1819.77  303.26 1819.84
  305.91 1819.87  313.74    1820  314.68 1820.74  314.91    1821  316.06 1821.89
  316.17    1822  317.08 1822.66  317.55    1823  319.78 1823.71  320.63 1823.98
   320.7    1824  321.09 1824.04  330.39 1824.94  331.07    1825

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  130.81     .03   206.6     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        130.81   206.6            86.28   82.95   85.76             .1       .3

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2604.22 

INPUT
Description: 
Station Elevation Data    num=     143
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1826     .94  1825.6    2.47    1825    4.27 1824.48    5.76    1824
    15.8 1821.71   18.85    1821    23.1 1820.34   24.94    1820    26.8 1819.21
   27.21 1819.03   27.28    1819   27.44 1818.93   29.58    1818   31.64 1817.44
    33.4    1817   33.45    1817    34.2 1816.99   34.38 1816.99   34.81 1816.99
   35.73 1816.99    41.2  1816.9    44.1 1816.86   59.48 1816.27   62.79 1816.22
   65.14 1816.18   67.54 1816.14   71.52 1816.06   73.83 1816.02   74.74 1816.03
   75.53    1816   77.28 1815.99   83.95 1815.99   88.06 1815.99   88.56 1815.99
    90.7 1815.98   91.98 1815.98   94.33 1815.98   95.19 1815.98  103.74    1816
  106.63 1816.89  106.96    1817  107.69 1817.01  107.99 1817.02  109.16 1817.03
  110.26 1817.02  110.73 1817.01  111.55 1817.01  112.79 1817.02  113.71 1817.03
  114.84 1817.04  115.09 1817.04  117.46 1817.01  118.57 1817.01  118.84 1817.04
  119.93 1817.18  120.51 1817.33  120.88 1817.38  123.03 1817.27  123.56 1817.24
  124.35 1817.31  127.04 1817.83   127.3 1817.89  127.66    1818  127.71    1818
  127.74    1818  127.81 1818.01  129.61 1818.32  133.65    1819  134.09    1819
  134.44 1818.92  137.22    1818  139.29 1817.32  140.26    1817  143.23 1816.01
  143.26    1816  143.52 1815.99  145.64 1815.94  146.18 1815.95  146.59 1815.97
  146.87 1815.96  147.27 1815.96  148.89 1815.71  150.48 1815.54  152.53 1815.35
  154.93    1815  156.25 1814.84  160.74 1814.29  161.76 1814.16  163.15    1814
  164.41    1814  164.83    1814  165.56    1814  165.95    1814  169.04 1814.33
  171.41 1814.61  174.43 1814.97  174.78 1814.97  175.87    1815  180.88 1815.41
  184.09 1815.67  186.67 1815.94  189.12 1815.99  189.35    1816  189.55 1816.02
  189.69 1816.03  189.72 1816.03  192.07 1816.46  194.97    1817  195.55  1817.1
  196.83 1817.37  199.47 1817.93  199.76    1818  200.17  1818.1  200.23 1818.11
  201.97 1818.48  204.38    1819  207.87 1819.25  209.53 1819.38  211.15 1819.53
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  218.41    1820  221.28 1820.01  226.66 1820.01  231.21 1820.01  235.43 1820.01
  235.83 1820.01  237.15 1820.01  237.58 1820.01   239.1 1820.01  243.75 1820.02
  245.47 1820.02  250.15 1820.02  257.38 1820.03  265.18 1820.02  270.51 1820.02
  270.77 1820.02  271.02 1820.02  285.32 1821.47  297.06 1822.65  300.49    1823
  300.76 1823.11  301.24 1823.37  302.46    1824

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  107.69     .03  200.17     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        107.69  200.17           119.35  109.89  103.93             .1       .3

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2494.33 

INPUT
Description: 
Station Elevation Data    num=     112
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1821     2.8 1820.59    3.66 1820.48    4.27 1820.44     5.9  1820.4
   12.75 1820.57   17.61 1820.53   18.35 1820.51   19.19 1820.48   22.37 1820.29
   23.46 1820.26   25.21 1820.16   26.42 1820.11   26.59  1820.1   29.33 1820.04
   30.26    1820   30.93 1819.97   31.19 1819.96   31.85 1819.93   39.43 1819.55
   40.86 1819.46   46.83 1819.07   47.53 1819.01   47.79    1819   49.09 1818.98
   58.44 1818.15   59.48 1818.07   60.86    1818   61.15 1817.97   61.46 1817.97
   68.91 1817.57   69.21 1817.56   70.16 1817.54   70.97 1817.52   71.73  1817.5
   71.83  1817.5   75.02 1817.38   77.49 1817.44   78.05 1817.43    78.3 1817.42
   84.17 1817.21   84.65 1817.18   86.61 1817.03   86.69 1817.02   86.94    1817
   89.89 1816.69   90.82 1816.58   93.34 1816.33    94.9 1816.15   95.41 1816.11
    95.6  1816.1   97.15    1816    98.2 1815.92   98.61 1815.89  101.46 1815.75
  111.23  1815.2  112.56 1815.04  112.59 1815.03   113.3    1815  113.31    1815
  116.42    1814   118.1 1813.13  118.44    1813  118.71 1812.96  120.52 1812.76
  121.04 1812.76  123.11    1813  123.74 1813.15  124.34  1813.1  124.34 1811.44
   136.5 1811.31   136.5  1812.7  137.25 1812.85   137.7    1813  138.55 1813.14
  141.01  1813.3  141.71 1813.44  143.15    1814  146.49 1814.83  147.23    1815
  147.52 1815.07  149.96 1815.66  150.81 1815.87  151.27    1816  151.59 1816.04
  156.82 1816.74  158.63 1816.97  158.88    1817  159.91 1817.08  160.24  1817.1
  162.94  1817.2  166.32 1817.38  168.38 1817.47  175.08 1817.77  179.78    1818
  179.86    1818  180.67 1818.04  181.35 1818.06  183.37 1818.13   186.5 1818.25
  189.56 1818.36   193.1  1818.5  207.24    1819  211.54 1819.24  213.65 1819.25
  216.07 1819.35  222.58 1819.45   236.8 1819.76  238.53 1819.81  245.24    1820
  249.98 1820.37  256.43    1821

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03    78.3     .03  159.91     .03
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          78.3  159.91           101.83  102.12  158.09             .1       .3

CULVERT                

RIVER: MainChannel     
REACH: MainChannel        RS: 2443.27 

INPUT
Description: 
Distance from Upstream XS =    5.65
Deck/Roadway Width        =   60.11
Weir Coefficient          =     2.8
Upstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0  1820.2    1805   12.97    1820    1805   51.21    1819    1805
    80.7  1818.6    1805 147.588  1818.5    1805  163.31    1819    1805
   212.7    1820    1805  241.95    1821    1805  256.43    1821    1805

Upstream Bridge Cross Section Data
Station Elevation Data    num=     112
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1821     2.8 1820.59    3.66 1820.48    4.27 1820.44     5.9  1820.4
   12.75 1820.57   17.61 1820.53   18.35 1820.51   19.19 1820.48   22.37 1820.29
   23.46 1820.26   25.21 1820.16   26.42 1820.11   26.59  1820.1   29.33 1820.04
   30.26    1820   30.93 1819.97   31.19 1819.96   31.85 1819.93   39.43 1819.55
   40.86 1819.46   46.83 1819.07   47.53 1819.01   47.79    1819   49.09 1818.98
   58.44 1818.15   59.48 1818.07   60.86    1818   61.15 1817.97   61.46 1817.97
   68.91 1817.57   69.21 1817.56   70.16 1817.54   70.97 1817.52   71.73  1817.5
   71.83  1817.5   75.02 1817.38   77.49 1817.44   78.05 1817.43    78.3 1817.42
   84.17 1817.21   84.65 1817.18   86.61 1817.03   86.69 1817.02   86.94    1817
   89.89 1816.69   90.82 1816.58   93.34 1816.33    94.9 1816.15   95.41 1816.11
    95.6  1816.1   97.15    1816    98.2 1815.92   98.61 1815.89  101.46 1815.75
  111.23  1815.2  112.56 1815.04  112.59 1815.03   113.3    1815  113.31    1815
  116.42    1814   118.1 1813.13  118.44    1813  118.71 1812.96  120.52 1812.76
  121.04 1812.76  123.11    1813  123.74 1813.15  124.34  1813.1  124.34 1811.44
   136.5 1811.31   136.5  1812.7  137.25 1812.85   137.7    1813  138.55 1813.14
  141.01  1813.3  141.71 1813.44  143.15    1814  146.49 1814.83  147.23    1815
  147.52 1815.07  149.96 1815.66  150.81 1815.87  151.27    1816  151.59 1816.04
  156.82 1816.74  158.63 1816.97  158.88    1817  159.91 1817.08  160.24  1817.1
  162.94  1817.2  166.32 1817.38  168.38 1817.47  175.08 1817.77  179.78    1818
  179.86    1818  180.67 1818.04  181.35 1818.06  183.37 1818.13   186.5 1818.25
  189.56 1818.36   193.1  1818.5  207.24    1819  211.54 1819.24  213.65 1819.25
  216.07 1819.35  222.58 1819.45   236.8 1819.76  238.53 1819.81  245.24    1820
  249.98 1820.37  256.43    1821

Manning's n Values        num=       3
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     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03    78.3     .03  159.91     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
          78.3  159.91             .1       .3

Downstream  Deck/Roadway Coordinates
    num=      11
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0  1820.2    1805   11.48    1820    1805   50.08    1819    1805
   79.61  1818.6    1805  146.45  1818.5    1805  167.19    1819    1805
  211.24    1820    1805  240.97    1821    1805  263.66    1822    1805
  283.06    1823    1805  287.87    1823    1805

Downstream Bridge Cross Section Data
Station Elevation Data    num=     134
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1820    3.35 1819.53    6.51    1819   17.78 1818.14   19.21    1818
   21.23 1817.86   34.56    1817   35.54 1816.98   37.97 1816.97   45.21 1816.94
    50.5 1816.94   55.61 1816.94   63.46 1816.97    65.9 1816.98   67.79    1817
   69.03 1817.06   69.92 1817.08   71.45 1817.02   71.85    1817   72.16 1816.87
   74.02    1816   75.11 1815.35   75.66    1815   77.15 1814.06   77.24    1814
   78.79 1813.06   78.88    1813   79.19 1812.83   79.32 1812.73   80.56    1812
   81.55 1811.81   83.83 1811.69   83.86 1811.68   85.69 1811.64   86.21 1811.61
   91.34 1811.39   94.71 1811.31   95.93 1811.22   96.19 1811.23   97.19  1811.3
   99.01 1811.39  101.68 1811.34  103.22 1811.33  105.04  1811.2  107.06    1811
  109.13 1810.85  110.87 1810.54  112.96 1810.21  114.16    1810  115.06 1809.85
  117.71  1809.5  117.98 1809.46   118.7 1809.39  128.89 1809.23  132.17    1809
  132.27    1809  132.49    1809   132.6    1809  132.67    1809  132.76    1809
  134.23 1808.85  135.66 1808.72  136.44 1808.61  140.03 1808.22  140.55 1808.26
  141.49 1808.41  144.49    1809  145.72  1809.3  150.19    1810   150.2    1810
  152.03 1810.25  152.25 1810.25  152.46 1810.25  152.78 1810.26  156.12 1810.71
  158.48 1810.79  160.09  1810.8  160.22  1810.8  171.56 1810.72  172.06 1810.71
  174.87 1814.16   178.7  1814.4  183.06 1814.73  192.15 1815.32  195.83 1815.94
  201.42    1816  202.44 1816.04  203.13 1816.06  210.35 1816.31  212.39    1816
  212.81 1815.92  213.15 1815.88  213.16 1815.88  213.21 1815.88  213.29 1815.88
  218.03 1815.94  218.79 1815.94  220.14 1815.94  220.26 1815.94   220.8 1815.94
  221.77 1815.95  223.66 1815.95  223.95 1815.95   225.7 1815.95  228.07 1815.95
  228.13 1815.95  232.31 1815.96  233.21 1815.96  235.06 1815.96  236.19 1815.96
  242.94 1815.97  243.55 1815.97  245.69 1815.98  254.19 1815.98  266.47 1815.99
  269.57    1816  270.34    1816  271.78    1816  271.89    1816  271.96    1816
  275.07 1816.35  277.79 1816.69  278.51 1816.76  279.56 1816.83  279.64 1816.84
  279.66 1816.84  280.15    1817  280.55 1817.15  283.07    1818  284.48  1818.6
  285.48    1819  286.98  1819.6  287.79    1820  287.87 1820.03

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   83.83     .03  279.64     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
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         83.83  279.64             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular       5        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
               6.23   82.07     .024     .024        0                   .5                1
Upstream   Elevation =  1807.71 
           Centerline Station =  130.32 
Downstream Elevation =  1812.05 
           Centerline Station =  136.21 

CULVERT OUTPUT  Profile #PF 1  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)        150.50    Culv Full Len (ft)         70.00   
  # Barrels                      1    Culv Vel US (ft/s)          7.66   
  Q Barrel (cfs)            150.50    Culv Vel DS (ft/s)         10.20   
  E.G. US. (ft)            1818.58    Culv Inv El Up (ft)      1807.71   
  W.S. US. (ft)            1818.57    Culv Inv El Dn (ft)      1812.05   
  E.G. DS (ft)             1810.37    Culv Frctn Ls (ft)          0.94   
  W.S. DS (ft)             1809.94    Culv Exit Loss (ft)         6.81   
  Delta EG (ft)               8.21    Culv Entr Loss (ft)         0.46   
  Delta WS (ft)               8.63    Q Weir (cfs)                1.10   
  E.G. IC (ft)             1813.58    Weir Sta Lft (ft)          96.79   
  E.G. OC (ft)             1818.58    Weir Sta Rgt (ft)         149.98   
  Culvert Control           Outlet    Weir Submerg                0.00   
  Culv WS Inlet (ft)       1812.71    Weir Max Depth (ft)         0.08   
  Culv WS Outlet (ft)      1815.57    Weir Avg Depth (ft)         0.04   
  Culv Nml Depth (ft)                 Weir Flow Area (sq ft)      2.02   
  Culv Crt Depth (ft)         3.52    Min El Weir Flow (ft)    1818.51   
                                                                         

Warning: During the culvert inlet control computations, the program could not balance the culvert/weir flow.  The reported 
inlet 
         energy grade answer may not be valid.

CULVERT OUTPUT  Profile #PF 2  Culv Group:  Culvert #1  
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  Q Culv Group (cfs)        149.89    Culv Full Len (ft)         70.00   
  # Barrels                      1    Culv Vel US (ft/s)          7.63   
  Q Barrel (cfs)            149.89    Culv Vel DS (ft/s)         10.18   
  E.G. US. (ft)            1818.56    Culv Inv El Up (ft)      1807.71   
  W.S. US. (ft)            1818.56    Culv Inv El Dn (ft)      1812.05   
  E.G. DS (ft)             1810.36    Culv Frctn Ls (ft)          0.94   
  W.S. DS (ft)             1809.94    Culv Exit Loss (ft)         6.81   
  Delta EG (ft)               8.20    Culv Entr Loss (ft)         0.45   
  Delta WS (ft)               8.62    Q Weir (cfs)                0.61   
  E.G. IC (ft)             1813.55    Weir Sta Lft (ft)         107.65   
  E.G. OC (ft)             1818.56    Weir Sta Rgt (ft)         149.47   
  Culvert Control           Outlet    Weir Submerg                0.00   
  Culv WS Inlet (ft)       1812.71    Weir Max Depth (ft)         0.06   
  Culv WS Outlet (ft)      1815.56    Weir Avg Depth (ft)         0.03   
  Culv Nml Depth (ft)                 Weir Flow Area (sq ft)      1.25   
  Culv Crt Depth (ft)         3.51    Min El Weir Flow (ft)    1818.51   
                                                                         

Warning: During the culvert inlet control computations, the program could not balance the culvert/weir flow.  The reported 
inlet 
         energy grade answer may not be valid.

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2392.21 

INPUT
Description: 
Station Elevation Data    num=     134
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1820    3.35 1819.53    6.51    1819   17.78 1818.14   19.21    1818
   21.23 1817.86   34.56    1817   35.54 1816.98   37.97 1816.97   45.21 1816.94
    50.5 1816.94   55.61 1816.94   63.46 1816.97    65.9 1816.98   67.79    1817
   69.03 1817.06   69.92 1817.08   71.45 1817.02   71.85    1817   72.16 1816.87
   74.02    1816   75.11 1815.35   75.66    1815   77.15 1814.06   77.24    1814
   78.79 1813.06   78.88    1813   79.19 1812.83   79.32 1812.73   80.56    1812
   81.55 1811.81   83.83 1811.69   83.86 1811.68   85.69 1811.64   86.21 1811.61
   91.34 1811.39   94.71 1811.31   95.93 1811.22   96.19 1811.23   97.19  1811.3
   99.01 1811.39  101.68 1811.34  103.22 1811.33  105.04  1811.2  107.06    1811
  109.13 1810.85  110.87 1810.54  112.96 1810.21  114.16    1810  115.06 1809.85
  117.71  1809.5  117.98 1809.46   118.7 1809.39  128.89 1809.23  132.17    1809
  132.27    1809  132.49    1809   132.6    1809  132.67    1809  132.76    1809
  134.23 1808.85  135.66 1808.72  136.44 1808.61  140.03 1808.22  140.55 1808.26
  141.49 1808.41  144.49    1809  145.72  1809.3  150.19    1810   150.2    1810
  152.03 1810.25  152.25 1810.25  152.46 1810.25  152.78 1810.26  156.12 1810.71
  158.48 1810.79  160.09  1810.8  160.22  1810.8  171.56 1810.72  172.06 1810.71
  174.87 1814.16   178.7  1814.4  183.06 1814.73  192.15 1815.32  195.83 1815.94
  201.42    1816  202.44 1816.04  203.13 1816.06  210.35 1816.31  212.39    1816
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  212.81 1815.92  213.15 1815.88  213.16 1815.88  213.21 1815.88  213.29 1815.88
  218.03 1815.94  218.79 1815.94  220.14 1815.94  220.26 1815.94   220.8 1815.94
  221.77 1815.95  223.66 1815.95  223.95 1815.95   225.7 1815.95  228.07 1815.95
  228.13 1815.95  232.31 1815.96  233.21 1815.96  235.06 1815.96  236.19 1815.96
  242.94 1815.97  243.55 1815.97  245.69 1815.98  254.19 1815.98  266.47 1815.99
  269.57    1816  270.34    1816  271.78    1816  271.89    1816  271.96    1816
  275.07 1816.35  277.79 1816.69  278.51 1816.76  279.56 1816.83  279.64 1816.84
  279.66 1816.84  280.15    1817  280.55 1817.15  283.07    1818  284.48  1818.6
  285.48    1819  286.98  1819.6  287.79    1820  287.87 1820.03

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   83.83     .03  279.64     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         83.83  279.64            91.84   87.37   77.44             .1       .3

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2304.84 

INPUT
Description: 
Station Elevation Data    num=      96
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1820    2.22 1819.58    5.96    1819   11.98 1818.53   18.65    1818
   29.78  1817.6   37.32  1817.2   40.95    1817   41.98  1816.7   44.46    1816
   45.48 1815.17    45.7    1815   46.37 1814.47   46.96    1814   47.14 1813.87
   48.24    1813   48.76 1812.57   49.46    1812   50.31 1811.32   50.73    1811
   51.04 1810.76   51.99    1810   53.13 1809.09   53.24    1809    54.7 1808.83
   55.07 1808.79   61.92    1808   70.66 1807.44   77.21    1807   78.51 1806.97
   80.43 1806.95   81.79 1806.95   84.16 1806.97   85.83 1806.98   86.78 1806.98
   89.03    1807   93.55 1807.03   96.24 1807.02   96.85 1807.02   97.04    1807
  101.77 1806.53  102.07 1806.51  105.42 1806.46  110.35 1806.75  111.88    1807
  118.78 1807.86  120.53    1808  122.41  1808.1  122.81 1808.11  131.66 1808.49
   134.1 1808.53  137.56 1808.62  140.38 1808.62  141.04 1808.59  145.77 1808.73
  146.14 1808.72  146.53 1808.72  147.52 1808.69  150.26  1808.7     156 1808.69
  158.38 1808.73  161.15 1808.81  162.66 1808.83   163.6 1808.85  168.98 1808.94
  169.36 1808.96  169.75 1808.98  169.79 1808.98  170.94    1809  170.95    1809
  170.96    1809  173.95  1809.2   174.1 1809.21  174.42 1809.28  179.34 1810.04
  182.83 1809.63  185.72 1809.05  186.14    1809  187.21 1808.97  189.85 1808.92
  190.56 1808.91  190.78 1808.91  190.95 1808.92  193.24    1809  212.91 1812.07
  215.73 1812.13  218.74 1812.37  222.43 1812.83  222.72 1812.87  234.32 1816.62
  236.46 1816.55  236.94 1816.55  238.04 1817.31  241.87    1819  242.34 1819.37
  243.24    1820

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val

Page 10

1.aj

P
acket P

g
. 2522

Attachment: Preliminary Hydrology Study  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



Post-Project.rep
       0     .03   55.07     .03  243.24     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         55.07  243.24            85.72   79.73   75.07             .1       .3

CROSS SECTION          

RIVER: MainChannel     
REACH: MainChannel        RS: 2225.1  

INPUT
Description: 
Station Elevation Data    num=      64
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1812.01     .04    1812    1.84 1811.64    4.57    1811     9.1 1810.14
    9.87    1810   10.62 1809.87   15.49    1809   21.29 1808.09   21.89    1808
   22.75  1807.9      23 1807.87    25.1 1807.64   30.53    1807   37.36 1806.19
   39.06    1806    40.5 1805.73   44.65    1805   47.97 1804.92   51.05 1804.87
   52.15 1804.88   54.31 1804.91   55.04 1804.92   57.68 1804.94   58.64 1804.96
   60.47    1805   67.56 1805.43   75.99    1806   78.12 1806.09   78.27 1806.09
   78.44 1806.09   90.23 1806.39   97.73 1806.42  102.08  1806.4   107.8 1806.31
  110.35 1806.31  113.83 1806.27  116.51 1806.28  118.11 1806.27  124.79  1806.3
  128.85 1806.29  135.38 1806.32   138.1 1806.33  143.51 1806.35   146.9 1806.39
  148.73 1806.43  149.66 1806.44  150.14 1806.45  150.66 1806.46  163.09 1806.84
  165.05 1806.91  166.43 1806.96   166.9 1806.97  167.52    1807  169.64 1807.83
  170.19    1808  170.66 1808.17   172.9    1809  174.63  1809.7  175.45    1810
     177 1810.59  178.22    1811  180.82 1811.84  181.55    1812

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   22.75     .03  166.43     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         22.75  166.43           150.23  160.16  150.47             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 2064.94 

INPUT
Description: 
Station Elevation Data    num=      64
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1809.99    1.96 1809.63    5.14    1809    9.46 1808.37   12.18    1808
   15.88 1807.42   18.88    1807    25.1 1806.12    25.9    1806    26.2 1805.95
   32.85    1805   33.94 1804.88    34.4 1804.83    37.2 1804.48   40.87    1804
   48.68 1803.25   51.65    1803   68.62 1802.06    69.7    1802   85.68 1801.97
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    93.8 1801.96   94.63 1801.95   94.98 1801.95   95.85 1801.95   108.7 1801.98
  110.23 1801.98  112.81 1801.98   118.4    1802  118.55    1802  118.61    1802
  118.64    1802   118.7    1802  119.05 1802.06  121.04 1802.44  124.05    1803
  124.06    1803  124.39    1803  127.09 1803.03  134.91 1803.11  157.39 1803.69
  160.55 1803.74  173.81 1803.98  175.44 1803.98  175.82 1803.98  175.97 1803.98
  177.34 1803.99   178.4    1804  179.14 1804.03  182.67 1804.29  184.88 1804.45
  189.02 1804.75  189.92 1804.82  192.09    1805   203.2 1805.53  212.86    1806
  214.66 1806.18  223.05    1807  228.03 1808.59  228.52 1808.77  229.32    1809
  231.81 1809.66  232.01 1809.69  232.23 1809.73  233.43    1810

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03    34.4     .03  184.88     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          34.4  184.88           155.05   151.4  154.55             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1913.54 

INPUT
Description: 
Station Elevation Data    num=      73
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1808.99    5.92 1808.47   11.82    1808    15.4  1807.7   23.77    1807
   24.64 1806.89   28.62    1806   28.68 1805.99   32.77    1805   34.59 1804.56
   36.96    1804   38.31 1803.73    41.4    1803   45.66 1802.39   47.67 1802.08
   48.16    1802   51.34 1801.57   56.52    1801    62.5 1800.35   65.65    1800
   77.66 1799.25   80.66 1799.13   84.31    1799   84.47    1799    84.5    1799
   85.67    1799   86.09 1798.99   87.27 1798.99   88.16 1798.99   88.87 1798.99
   94.39 1798.93  101.84 1798.91  103.02  1798.9  105.22 1798.88  114.64 1798.86
  125.47 1798.92  132.26 1798.98  133.81    1799  133.91    1799     136 1799.01
  140.85 1799.12  148.05 1799.26  163.54 1799.63  174.23 1799.85  177.48 1799.89
  177.61 1799.89  178.85    1800  182.93 1800.48  187.58    1801  193.71 1801.88
  194.58    1802  198.66  1802.7  200.15 1802.97  200.31    1803  203.01 1803.55
  204.19 1803.77  205.71    1804  205.85 1804.01  205.95 1804.01  206.26 1804.05
  207.85 1804.23  210.64    1805  212.74 1805.57  214.71    1806  216.54 1806.56
  218.63    1807  221.45  1807.2  224.75 1807.39  232.26    1808  232.74    1808
  253.94 1808.77  256.92 1808.87  260.79    1809

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   47.67     .03  200.15     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         47.67  200.15           150.29  151.23  152.75             .1       .3
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CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1762.31 

INPUT
Description: 
Station Elevation Data    num=      96
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1805    2.29 1804.36     3.5    1804    5.12 1803.53    6.98    1803
    9.37  1802.5   11.84    1802   13.98 1801.57   16.62    1801   19.78 1800.34
   21.44    1800   24.71 1799.52   27.93    1799   32.25 1798.67      34 1798.55
   42.13    1798   47.91 1797.51   54.48    1797   60.59  1796.4   63.64 1796.13
   64.13 1796.09   65.44    1796   65.74    1796   66.64 1795.99   66.73 1795.99
   67.51 1795.99   68.05 1795.98   73.55 1795.88   85.49  1795.9      86  1795.9
   86.21  1795.9    86.5 1795.89   86.88 1795.88   88.67 1795.87    90.1 1795.81
   91.85 1795.78   96.06 1795.59   97.68 1795.53  100.43 1795.41  108.98    1795
  110.93 1794.97  111.19 1794.97  111.49 1794.97  115.23 1794.97  120.52    1795
   123.9 1795.03  125.97 1795.03  129.03 1795.06   134.1 1795.01  134.86    1795
  137.84 1794.79  148.28    1794  148.34 1793.99  148.54 1793.99  148.95 1793.99
  149.27    1794  150.41 1794.29  153.25    1795  155.41 1795.23  168.31 1795.78
  171.31 1795.94  171.86 1795.96  173.95    1796  177.96 1796.07  181.02  1796.1
   189.3 1796.14  189.77 1796.15  194.86 1796.16  195.64 1796.17  196.11 1796.17
  197.12 1796.18  197.81 1796.19  198.35  1796.2  198.79 1796.21  201.72 1796.26
  206.88 1796.37  212.12 1796.55  223.55 1796.95   224.9    1797  224.94    1797
  225.74 1797.08  234.91    1798   239.2 1798.51  243.15    1799   244.3 1799.23
  248.49    1800  252.23 1800.59  254.72    1801  256.66 1801.27  261.93    1802
  263.41 1802.33  266.72    1803  270.06 1803.81  270.91    1804  271.58 1804.15
  274.95 1804.98

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03      34     .03  223.55     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            34  223.55           153.08   151.7  150.74             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1610.6  

INPUT
Description: 
Station Elevation Data    num=      54
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1799    4.25 1798.12    4.88    1798    5.97 1797.77    9.84    1797
   13.01 1796.32   14.43    1796    16.4 1795.61   19.36    1795   20.09 1794.98
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   25.05 1794.53   27.72 1794.32   31.07    1794   45.37 1793.04   46.02    1793
    46.8 1792.99   50.36 1792.85   53.34 1792.73   58.79 1792.54   62.53 1792.44
   65.11 1792.38   66.42 1792.35   71.58 1792.29   72.82 1792.28   84.86 1792.16
   90.63 1792.04   91.71 1792.01   93.21    1792  103.92 1791.43  106.49 1791.31
  108.14 1791.24  108.96 1791.19  110.85 1791.13  111.41 1791.16  112.34 1791.22
  115.89    1792  124.67 1792.33  137.39 1792.78  139.99 1792.86   141.3 1792.88
  142.27  1792.9  143.02 1792.91  143.58 1792.92  144.67    1793  148.69 1793.03
  154.82 1793.06  156.46 1793.06  160.85 1793.11  174.83 1793.19  188.67 1793.63
  194.95 1793.89  197.63    1794  218.32 1798.46  220.34    1799

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   50.36     .03  194.95     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         50.36  194.95           156.27  151.26  159.94             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1459.34 

INPUT
Description: 
Station Elevation Data    num=      94
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1800    3.81 1799.05       4    1799    7.68 1798.19    8.53    1798
   11.43 1797.37   13.21    1797   15.51 1796.53   17.99    1796    20.6 1795.44
   22.89    1795   24.68 1794.69   27.94    1794   29.01 1793.84   33.65 1793.52
    38.6    1793    42.1 1792.71   51.81    1792   54.24 1791.85   55.05 1791.78
    57.3 1791.61   62.33 1791.21   65.47    1791   70.88 1790.69   74.54 1790.58
   78.12 1790.42   79.48 1790.38    80.7 1790.32    83.1 1790.19   86.21    1790
   95.53 1789.62   99.54 1789.55  102.92 1789.53  106.27 1789.41  107.75 1789.37
  108.34 1789.36  111.04 1789.28  120.19 1789.25  132.58 1789.02   133.3    1789
  133.37    1789  133.39    1789  133.42    1789  133.56    1789  133.63    1789
  133.69    1789  147.42 1789.25  156.28 1789.38  157.29 1789.42  158.56 1789.47
  164.23 1789.42  164.92 1789.47  165.84 1789.47  167.85 1789.58  176.81 1789.93
  177.82 1789.95  178.93    1790  181.27 1790.63  182.77    1791  185.44 1791.72
  186.62    1792  187.96 1792.31  188.68 1792.48  190.48 1792.81  191.92    1793
  203.44 1793.18  205.38 1793.31  206.87  1793.4  211.86 1793.54  214.01  1793.7
  216.32 1793.82  217.64 1793.88  220.32    1794  221.26    1794  222.73    1794
  222.76    1794  222.81    1794  223.27 1794.02  225.96 1794.03  230.37 1794.07
  233.61  1794.1  234.93    1794  300.03 1794.88  304.98 1794.95  306.86 1794.96
   308.8 1794.98   309.9    1795  309.98    1795  310.73    1795  311.04    1795
  311.41    1795  311.42    1795  311.63    1795  311.91    1795

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   55.05     .03  187.96     .03
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         55.05  187.96           158.18  150.13  150.13             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1309.22 

INPUT
Description: 
Station Elevation Data    num=     107
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1800    1.84 1799.23     2.4    1799    4.68 1798.07    4.83    1798
    7.54 1797.04    7.63    1797   15.91 1796.01   15.97    1796   26.68 1795.39
   31.72 1795.25   35.58  1795.1   37.84    1795   37.97    1795   39.56 1794.52
   41.61    1794   44.13 1793.28      45    1793   45.36 1792.88   47.99    1792
   49.39 1791.53   51.07    1791   53.94 1790.37   55.81    1790   65.01 1789.04
   65.47    1789   79.48 1788.14   81.16    1788   95.19 1787.09   96.62    1787
   99.79  1786.8  111.45    1786   117.7 1785.81  118.93 1785.78  121.13 1785.72
  124.94 1785.62  136.25  1785.3  147.29    1785  150.63 1784.98  157.62 1784.83
  171.13  1784.6  172.53 1784.59  174.59 1784.57  175.25 1784.55  180.18 1784.47
  181.84 1784.46  183.42 1784.45  187.28 1784.48  193.61 1784.52  195.73 1784.57
  203.15 1784.67  208.46 1784.82  208.91 1784.83  209.76 1784.84  210.48 1784.85
  211.43 1784.85  216.08    1785  219.61 1785.19  224.82 1785.68  226.76 1785.84
  228.28    1786   231.5  1786.4  235.42    1787  238.71 1787.89  239.17    1788
  239.47 1788.07  242.88    1789  244.92 1789.09  245.63 1789.12  245.65 1789.12
  265.74 1790.56  266.35  1790.5  269.69 1790.25  273.17 1790.04  273.68 1790.04
  274.07    1790  274.15    1790  282.96  1790.1  283.93 1790.11  285.41 1790.14
  286.17 1790.15  293.51 1790.32  295.79 1790.34  298.48 1790.38  304.78  1790.5
  310.76 1790.62  319.49 1790.83  325.61 1790.99  326.88    1791  334.85 1791.55
  341.24    1792  346.68 1792.87  347.49    1793  348.09 1793.14   351.8    1794
  353.98 1794.54  355.94    1795  359.13 1795.77  359.93    1796  360.75 1796.23
  363.78    1797  365.09 1797.37  367.35    1798  369.86 1798.73  370.87    1799
  372.73 1799.38  376.24    1800

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   65.47     .03  245.63     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         65.47  245.63           153.67  150.58  155.09             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1158.64 
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INPUT
Description: 
Station Elevation Data    num=      89
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1794    4.71 1793.07    5.21    1793    6.88 1792.65   10.09    1792
   12.13 1791.54   14.53    1791   15.92 1790.68   19.18    1790   22.16 1789.35
    23.8    1789   27.15 1788.31   28.65    1788   29.97 1787.77    34.3    1787
   39.34 1786.54   46.04    1786   66.09 1785.12   68.75    1785   70.46  1784.9
   80.84 1784.28    85.5    1784   86.27 1783.96  105.84    1783  108.32 1782.89
  108.81 1782.87  118.59 1782.47  129.59 1782.17  130.87 1782.13  132.53 1782.09
  136.25    1782  144.77 1781.88  147.34 1781.84  157.68 1781.69  158.29 1781.68
   167.2 1781.57  173.88 1781.51  175.11  1781.5  176.54 1781.48  180.68 1781.45
  182.13 1781.44  183.54 1781.43  188.06 1781.41  188.67 1781.41  192.77 1781.39
  193.43  1781.4  196.76 1781.41  200.33 1781.43  207.11 1781.51  207.87 1781.51
  209.84 1781.54  212.06 1781.58  224.41 1781.84  226.36 1781.87  226.82 1781.88
  228.03 1781.89  229.01  1781.9  233.44    1782  240.76 1782.57  243.43    1783
   246.5 1783.63  248.32    1784  250.25  1784.3   254.4    1785  256.19 1785.31
  257.06 1785.46  257.59 1785.45  265.46 1785.65  270.44    1786  278.53 1786.31
  286.42 1787.47  294.04    1787   307.7 1787.84   310.6    1788  313.22 1788.31
  314.63 1788.47   316.4 1788.66  317.63 1788.78   319.7    1789  321.85 1789.38
  325.59    1790  328.19  1790.4  331.82    1791  334.55 1791.47  337.45    1792
  340.87 1792.62  342.92    1793  345.36 1793.46  348.22    1794

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   70.46     .03  256.19     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         70.46  256.19            124.4  139.17  157.04             .1       .3

CROSS SECTION          

RIVER: MainChannel-Junc
REACH: MainChannel-JX     RS: 1019.47 

INPUT
Description: 
Station Elevation Data    num=     102
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1785.01     .06    1785    7.91 1784.74   11.49 1784.64   11.81 1784.64
      19 1784.45      32 1784.11   35.54 1784.01   35.65 1784.01   35.76 1784.01
   36.34 1784.01   37.77 1784.01   39.45 1784.01   47.84    1784   49.54 1783.96
      50 1783.95   61.15 1783.77   69.51 1783.71   72.97 1783.75   75.08  1783.7
   78.93 1783.74   81.28 1783.68   82.91 1783.68   84.32 1783.66   88.02 1783.56
   89.22 1783.53   94.54  1783.2   95.02 1783.18   95.07 1783.18   97.77    1783
   99.95 1782.29  100.77    1782  102.26 1781.47  103.61    1781  105.99 1780.75
     107 1780.66  109.85 1780.37  115.26    1780  122.18 1779.75  123.12  1779.7
  135.46 1779.47  135.52 1779.45  135.61 1778.82  136.26 1774.34  140.02 1774.57
  142.62 1774.77   143.3  1774.8  144.01 1774.81   151.2 1774.76  153.16 1774.75
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  155.52 1774.81  156.51 1774.92  156.94    1775  159.64 1775.67  160.69    1776
  162.61 1776.67  163.56    1777  164.04 1777.12  164.95 1777.31  166.71 1777.45
  167.83 1777.57  169.06  1778.9   169.2    1779  169.44 1779.08  172.47    1780
  173.07 1780.28  173.64 1780.51  174.69    1781  176.43 1781.85  176.71    1782
  176.79 1782.04  177.78 1782.52  178.78    1783  180.37  1783.5  186.44 1783.82
     188 1783.87  190.24 1783.86  193.94 1783.82  222.09 1783.47   229.1 1783.38
  232.16 1783.38  232.33 1783.38   235.3 1783.39  235.37 1783.39  239.06 1783.45
  240.04 1783.47  255.34 1783.72  262.69    1784  266.78 1784.19  269.34  1784.2
  275.72  1784.4  279.64 1784.53  282.21  1784.6  301.96 1784.99  302.41 1784.99
   304.6 1784.99  305.89 1784.99  313.96 1784.99     314 1784.99  314.61 1784.99
  314.92 1784.98  320.59 1784.87

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   95.07     .03  177.78     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         95.07  177.78                0       0       0             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10639.81

INPUT
Description: 
Station Elevation Data    num=      79
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1838    2.81 1837.81    5.83  1837.6   10.29  1837.3   14.63    1837
   18.54 1836.63   24.72    1836   27.92 1835.68   33.01    1835   33.76  1834.9
    39.9    1834   40.86 1833.86   46.98    1833   47.52 1832.93   47.95 1832.87
   51.19 1832.35   53.97    1832   58.54 1831.39   61.49    1831   62.02 1830.93
   62.37 1830.89   66.31 1830.47   71.86    1830   77.85 1829.52   81.04 1829.28
    84.6    1829   88.82 1828.68   90.08 1828.55   91.26 1828.39   93.69    1828
   94.42 1827.47   95.26    1827   96.45  1826.1   96.69    1826   96.92 1825.87
  100.71 1825.79  101.67    1826   102.5 1826.16  103.85 1826.27   104.9 1826.34
   108.4 1826.53  114.81 1826.93  115.36 1826.95  115.93    1827   125.5 1827.61
  128.54    1828  131.49 1828.64  133.12 1828.91  133.71    1829  138.46 1829.84
  139.55    1830  141.22 1830.13   148.2 1830.52  155.22    1831  159.02 1831.09
  159.99 1831.11  160.98 1831.15  163.12 1831.24  164.19 1831.29  168.76 1831.43
  170.97 1831.48  172.93 1831.59   176.7 1831.67  178.47  1831.8  180.38  1831.9
  181.17 1831.93  183.87    1832  188.63 1832.17  190.31 1832.31  194.78 1832.68
  201.73 1832.83  202.29 1832.85  203.16 1832.86  206.15 1832.95  206.96    1833
  207.85 1833.07  211.64 1833.46  215.01 1833.86  216.07    1834

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  216.07     .03
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  216.07            52.27   83.61  119.35             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10556.2 

INPUT
Description: 
Station Elevation Data    num=      51
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1833    1.87 1832.76    6.62 1832.16    7.78    1832    8.88 1831.86
   15.89    1831   22.63 1830.12   23.65    1830   25.28  1829.7   29.54    1829
   31.55 1828.74   37.56    1828   47.81 1827.17   49.92    1827   51.14  1826.8
   52.67 1826.58   57.16    1826   58.49 1825.77    63.2    1825   65.88  1824.5
    68.3    1824   71.23 1823.47   74.49 1823.42    77.6 1823.45   87.16    1824
   89.77 1824.28   95.06 1824.59   98.26 1824.83  102.34    1825  107.98 1825.25
  109.78 1825.33  121.73 1825.93  122.61 1825.98  122.99    1826  147.25 1826.79
  151.71    1827  154.55 1827.34  160.29    1828  161.08 1828.12  165.55    1829
   169.4 1829.75  170.69    1830  174.76  1830.8   175.8    1831  180.09 1831.93
  180.45    1832   181.1 1832.16  182.11  1832.4     184 1832.84  184.76    1833
  184.77    1833

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  184.77     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  184.77            76.46   72.31   78.74             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10483.89

INPUT
Description: 
Station Elevation Data    num=      43
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1828    3.21 1827.36    5.03    1827    5.69  1826.9   10.91    1826
   17.31 1825.16   18.47    1825   18.71 1824.93   22.81    1824   26.82 1823.21
   27.87    1823   29.47  1822.7   33.29    1822    35.9 1821.74   36.19 1821.74
   39.66 1821.42   46.01 1821.38   52.83 1821.45   61.33 1821.52   66.29    1822
   69.82 1822.37   78.73    1823   86.22 1823.42   96.36    1824  100.05 1824.36
  104.08    1825  105.23  1825.2  108.13 1825.75   108.9  1825.9  108.95 1825.92
  109.38    1826  110.05 1826.16  113.83    1827  117.42 1827.83  118.17    1828
  118.64 1828.12  122.21    1829  124.03 1829.48  126.07    1830   127.6 1830.35
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  130.32    1831   132.2 1831.46   134.5    1832

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03   134.5     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0   134.5            71.53   76.52   86.43             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10407.38

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1827    1.51 1826.44    2.62    1826    3.42 1825.68    4.98    1825
    7.54  1824.1    7.77    1824    7.95 1823.93   10.48    1823   11.47 1822.63
   13.12    1822   13.74 1821.83   25.37 1821.09   29.32 1821.07    34.3    1821
   35.39  1820.9   42.62 1820.33   46.84    1820   56.38 1819.35   60.04  1819.1
   61.32    1819   61.34    1819   62.66 1818.83   63.62  1818.7    68.3    1818
   69.97    1818   70.86    1818   72.14    1818   73.24 1818.02   76.62 1818.15
   93.44 1818.83   98.44 1818.92   99.96 1818.95  101.91    1819  101.92    1819
  102.27  1819.1  103.07 1819.31  117.04    1823   122.3 1823.09  122.51  1823.1
  125.77 1823.16  132.89 1823.32  137.19  1823.4  142.79 1823.49  159.39 1825.38
  163.22 1825.54  178.49  1825.8  180.17  1825.8  181.82  1825.8  181.86  1825.8
  190.72    1826  192.75 1826.22  200.08    1827

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  122.51     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  122.51            67.69   84.87   141.5             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10322.51

INPUT
Description: 
Station Elevation Data    num=      55
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1822    2.14 1821.11    2.37    1821     2.6 1820.88    4.63    1820
    6.41 1819.26    6.95    1819    7.41 1818.71       9    1818   18.28 1817.28
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   20.13    1817   22.37 1816.99   23.06 1816.98   24.12 1816.97   47.98 1816.01
   48.21    1816    53.4 1815.34   55.35    1815      56 1815.03   57.01 1814.84
   58.32 1813.91   60.98 1813.91   61.05    1815   61.12 1815.01   61.17 1815.01
   63.12 1815.09   64.78 1815.16   65.12 1815.18   69.99 1815.51   73.37  1815.8
   77.33 1815.82   77.57 1815.82   78.88 1815.84   79.69 1815.84   83.51 1815.86
   87.11  1815.9   88.24  1815.9   90.78 1815.91   91.06 1815.91   94.98    1816
  132.92    1816  136.56 1816.41  141.57  1816.8  144.12    1817  144.75 1817.12
  149.49    1818  154.07  1818.7  155.72 1818.81  156.17 1818.88  156.38 1818.91
  156.49 1818.92  156.97 1818.93  157.37 1818.93   157.5 1818.92  168.09    1819

Manning's n Values        num=       2
     Sta   n Val     Sta   n Val
       0     .03  168.09     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  168.09           109.86  112.88  116.31             .1       .3

CULVERT                

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10266.07

INPUT
Description: 
Distance from Upstream XS =      30
Deck/Roadway Width        =   41.23
Weir Coefficient          =     2.8
Upstream  Deck/Roadway Coordinates
    num=       7
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0  1823.8    1810   17.75    1823    1810   41.05    1822    1810
   63.16    1821    1810      92    1820    1810  129.98    1819    1810
  168.09 1818.25    1810

Upstream Bridge Cross Section Data
Station Elevation Data    num=      55
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1822    2.14 1821.11    2.37    1821     2.6 1820.88    4.63    1820
    6.41 1819.26    6.95    1819    7.41 1818.71       9    1818   18.28 1817.28
   20.13    1817   22.37 1816.99   23.06 1816.98   24.12 1816.97   47.98 1816.01
   48.21    1816    53.4 1815.34   55.35    1815      56 1815.03   57.01 1814.84
   58.32 1813.91   60.98 1813.91   61.05    1815   61.12 1815.01   61.17 1815.01
   63.12 1815.09   64.78 1815.16   65.12 1815.18   69.99 1815.51   73.37  1815.8
   77.33 1815.82   77.57 1815.82   78.88 1815.84   79.69 1815.84   83.51 1815.86
   87.11  1815.9   88.24  1815.9   90.78 1815.91   91.06 1815.91   94.98    1816
  132.92    1816  136.56 1816.41  141.57  1816.8  144.12    1817  144.75 1817.12
  149.49    1818  154.07  1818.7  155.72 1818.81  156.17 1818.88  156.38 1818.91
  156.49 1818.92  156.97 1818.93  157.37 1818.93   157.5 1818.92  168.09    1819
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Manning's n Values        num=       2
     Sta   n Val     Sta   n Val
       0     .03  168.09     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
             0  168.09             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       8
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0  1824.1    1809    3.02    1824    1809   25.08    1823    1809
    48.4    1822    1809   70.51    1821    1809   99.36    1820    1809
  137.35    1819    1809  141.77  1818.8    1809

Downstream Bridge Cross Section Data
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1815     2.1 1814.85    8.45 1814.55   16.52 1814.18   19.56    1814
   22.46 1813.91   24.61 1813.85   30.62 1813.52    35.2 1813.27    38.7  1813.1
    38.9  1813.1   40.19 1813.02   40.36 1813.02   40.62    1813   51.22 1812.53
    56.4 1812.27   57.37 1812.24      58 1812.23   62.72    1812   69.17 1811.74
   72.13 1811.64   73.21 1811.62   74.23 1811.61   74.85 1811.56   75.62  1811.5
   80.52 1811.19   80.92    1811   84.14 1810.31    84.3  1810.3   85.46 1810.45
   86.32 1810.46   90.94 1811.08   91.11    1811    91.9 1811.17   92.04 1811.17
   92.49 1811.18   93.78 1811.29   94.79 1811.35   96.03  1811.4   98.16 1811.46
  105.67 1811.67  107.11 1811.73  109.48 1811.85  112.72    1812   121.8 1812.73
   124.5    1813  134.16 1813.85  135.47    1814  137.86 1814.48  141.23 1814.99
  141.35 1814.99  141.77    1815

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  141.77     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
             0  141.77             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular     2.5        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
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Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
               4.58   95.79     .013     .013        0                   .5                1
Upstream   Elevation =  1813.46 
           Centerline Station =  59.37 
Downstream Elevation =  1810.27 
           Centerline Station =  84.18 

CULVERT OUTPUT  Profile #PF 1  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)         50.40    Culv Full Len (ft)                 
  # Barrels                      1    Culv Vel US (ft/s)         10.27   
  Q Barrel (cfs)             50.40    Culv Vel DS (ft/s)         15.90   
  E.G. US. (ft)            1819.29    Culv Inv El Up (ft)      1813.46   
  W.S. US. (ft)            1819.29    Culv Inv El Dn (ft)      1810.27   
  E.G. DS (ft)             1811.77    Culv Frctn Ls (ft)          2.74   
  W.S. DS (ft)             1811.53    Culv Exit Loss (ft)         3.96   
  Delta EG (ft)               7.51    Culv Entr Loss (ft)         0.82   
  Delta WS (ft)               7.76    Q Weir (cfs)               36.80   
  E.G. IC (ft)             1819.29    Weir Sta Lft (ft)         118.69   
  E.G. OC (ft)             1818.41    Weir Sta Rgt (ft)         168.09   
  Culvert Control            Inlet    Weir Submerg                0.00   
  Culv WS Inlet (ft)       1815.96    Weir Max Depth (ft)         0.75   
  Culv WS Outlet (ft)      1811.81    Weir Avg Depth (ft)         0.40   
  Culv Nml Depth (ft)         1.50    Weir Flow Area (sq ft)     19.63   
  Culv Crt Depth (ft)         2.30    Min El Weir Flow (ft)    1818.81   
                                                                         

Warning: The flow through the culvert is supercritical.  However, since there is flow over the road (weir flow), the program 
cannot 
         determine if the downstream cross section should be subcritical or supercritical.  The program used the downstream 
         subcritical answer, even though it may not be valid.
Note:    The flow in the culvert is entirely supercritical.

CULVERT OUTPUT  Profile #PF 2  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)         46.00    Culv Full Len (ft)                 
  # Barrels                      1    Culv Vel US (ft/s)          9.37   
  Q Barrel (cfs)             46.00    Culv Vel DS (ft/s)         15.35   
  E.G. US. (ft)            1818.59    Culv Inv El Up (ft)      1813.46   
  W.S. US. (ft)            1818.59    Culv Inv El Dn (ft)      1810.27   
  E.G. DS (ft)             1811.77    Culv Frctn Ls (ft)          2.51   
  W.S. DS (ft)             1811.53    Culv Exit Loss (ft)         3.62   
  Delta EG (ft)               6.81    Culv Entr Loss (ft)         0.68   
  Delta WS (ft)               7.06    Q Weir (cfs)                       
  E.G. IC (ft)             1818.59    Weir Sta Lft (ft)                  
  E.G. OC (ft)             1817.99    Weir Sta Rgt (ft)                  
  Culvert Control            Inlet    Weir Submerg                       
  Culv WS Inlet (ft)       1815.96    Weir Max Depth (ft)                
  Culv WS Outlet (ft)      1811.74    Weir Avg Depth (ft)                
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  Culv Nml Depth (ft)         1.42    Weir Flow Area (sq ft)             
  Culv Crt Depth (ft)         2.24    Min El Weir Flow (ft)    1818.81   
                                                                         

Note:    During the supercritical calculations a hydraulic jump occurred at the outlet of (leaving) the culvert.
Warning: During the supercritical analysis, the program could not converge on a supercritical answer in the downstream cross 
         section.  The program used the solution with the least error.
Note:    The flow in the culvert is entirely supercritical.

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10209.63

INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1815     2.1 1814.85    8.45 1814.55   16.52 1814.18   19.56    1814
   22.46 1813.91   24.61 1813.85   30.62 1813.52    35.2 1813.27    38.7  1813.1
    38.9  1813.1   40.19 1813.02   40.36 1813.02   40.62    1813   51.22 1812.53
    56.4 1812.27   57.37 1812.24      58 1812.23   62.72    1812   69.17 1811.74
   72.13 1811.64   73.21 1811.62   74.23 1811.61   74.85 1811.56   75.62  1811.5
   80.52 1811.19   80.92    1811   84.14 1810.31    84.3  1810.3   85.46 1810.45
   86.32 1810.46   90.94 1811.08   91.11    1811    91.9 1811.17   92.04 1811.17
   92.49 1811.18   93.78 1811.29   94.79 1811.35   96.03  1811.4   98.16 1811.46
  105.67 1811.67  107.11 1811.73  109.48 1811.85  112.72    1812   121.8 1812.73
   124.5    1813  134.16 1813.85  135.47    1814  137.86 1814.48  141.23 1814.99
  141.35 1814.99  141.77    1815

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03       0     .03  141.77     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  141.77               48   46.64   48.79             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10162.99

INPUT
Description: 
Station Elevation Data    num=      59
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1814    1.26 1813.95    1.39 1813.94    5.22 1813.79    6.57 1813.68
   11.62 1813.22   14.14    1813   14.78 1812.98   19.92 1812.54   21.41 1812.41
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   22.79 1812.29   23.75 1812.22   27.68    1812   28.72 1811.93    29.2 1811.92
   29.51 1811.92   31.94 1811.61   35.11 1811.26   37.22    1811   38.21 1810.81
   44.03    1810   46.65  1809.6   56.14 1809.12   57.22 1809.06    59.4    1809
      60 1808.98   63.21 1808.94   63.67 1808.95    66.6 1808.87   70.38 1808.73
   72.74 1808.71   74.26 1808.59   78.05 1808.28   78.76 1808.24   81.59    1808
   83.29 1807.98   84.28 1807.98   84.54 1807.99   84.71    1808   87.91 1808.55
   90.45    1809   92.51 1809.04    97.4  1809.3  102.52 1809.51  103.37 1809.51
  110.25 1809.84  110.62 1809.86  111.07 1809.88  113.32    1810  122.22 1810.94
  122.44    1811  122.69 1811.07  126.05    1812  129.58 1812.97  129.68    1813
  129.74 1813.02  133.29    1814   135.5  1814.6  136.85 1814.99

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   21.41     .03  136.85     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         21.41  136.85            44.32    44.1   45.57             .1       .3

CROSS SECTION          

RIVER: WesterlyChannel 
REACH: WesterlyChannel    RS: 10118.89

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    1813    8.57 1812.12    9.12 1812.07    9.42 1812.05    9.59 1812.04
    9.72 1812.03    9.85    1812   10.07 1811.93   10.39 1811.86   12.04 1811.47
   14.08    1811   19.13 1809.25   23.16    1808   43.52 1807.11   43.56  1807.1
   47.04 1807.01   50.39    1807   50.59 1806.99   54.86 1806.86   59.33 1806.86
   64.14 1806.92   64.88 1806.96   65.85 1806.98   65.86 1806.98   71.26 1806.94
   73.86 1806.99   74.25 1806.99   75.17    1807   75.35    1807   78.98 1807.11
   79.51 1807.13    80.3 1807.16   84.68 1807.32   85.11 1807.34   86.45 1807.37
   87.63 1807.42   94.25 1807.49   99.58 1807.65  100.76 1807.68  103.63  1807.8
  105.68 1807.81  106.63 1807.84  109.87 1807.85   111.1 1807.87  117.32    1808

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   12.04     .03  117.32     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         12.04  117.32                0       0       0             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:MainChannel     
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      Reach          River Sta.       n1        n2        n3     
                                                                 
 MainChannel          2687.17            .03       .03       .03 
 MainChannel          2604.22            .03       .03       .03 
 MainChannel          2494.33            .03       .03       .03 
 MainChannel          2443.27      Culvert                     
 MainChannel          2392.21            .03       .03       .03 
 MainChannel          2304.84            .03       .03       .03 
 MainChannel          2225.1             .03       .03       .03 
                                                                 

River:MainChannel-Junc
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 MainChannel-JX       2064.94            .03       .03       .03 
 MainChannel-JX       1913.54            .03       .03       .03 
 MainChannel-JX       1762.31            .03       .03       .03 
 MainChannel-JX       1610.6             .03       .03       .03 
 MainChannel-JX       1459.34            .03       .03       .03 
 MainChannel-JX       1309.22            .03       .03       .03 
 MainChannel-JX       1158.64            .03       .03       .03 
 MainChannel-JX       1019.47            .03       .03       .03 
                                                                 

River:WesterlyChannel 
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 WesterlyChannel      10639.81           .03       .03       .03 
 WesterlyChannel      10556.2            .03       .03       .03 
 WesterlyChannel      10483.89           .03       .03       .03 
 WesterlyChannel      10407.38           .03       .03       .03 
 WesterlyChannel      10322.51           .03       .03           
 WesterlyChannel      10266.07     Culvert                     
 WesterlyChannel      10209.63           .03       .03       .03 
 WesterlyChannel      10162.99           .03       .03       .03 
 WesterlyChannel      10118.89           .03       .03       .03 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: MainChannel     
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 MainChannel          2687.17          86.28     82.95     85.76 
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 MainChannel          2604.22         119.35    109.89    103.93 
 MainChannel          2494.33         101.83    102.12    158.09 
 MainChannel          2443.27      Culvert                       
 MainChannel          2392.21          91.84     87.37     77.44 
 MainChannel          2304.84          85.72     79.73     75.07 
 MainChannel          2225.1          150.23    160.16    150.47 
                                                                 

River: MainChannel-Junc
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 MainChannel-JX       2064.94         155.05     151.4    154.55 
 MainChannel-JX       1913.54         150.29    151.23    152.75 
 MainChannel-JX       1762.31         153.08     151.7    150.74 
 MainChannel-JX       1610.6          156.27    151.26    159.94 
 MainChannel-JX       1459.34         158.18    150.13    150.13 
 MainChannel-JX       1309.22         153.67    150.58    155.09 
 MainChannel-JX       1158.64          124.4    139.17    157.04 
 MainChannel-JX       1019.47              0         0         0 
                                                                 

River: WesterlyChannel 
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 WesterlyChannel      10639.81         52.27     83.61    119.35 
 WesterlyChannel      10556.2          76.46     72.31     78.74 
 WesterlyChannel      10483.89         71.53     76.52     86.43 
 WesterlyChannel      10407.38         67.69     84.87     141.5 
 WesterlyChannel      10322.51        109.86    112.88    116.31 
 WesterlyChannel      10266.07     Culvert                       
 WesterlyChannel      10209.63            48     46.64     48.79 
 WesterlyChannel      10162.99         44.32      44.1     45.57 
 WesterlyChannel      10118.89             0         0         0 
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: MainChannel     

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 MainChannel          2687.17         .1        .3 
 MainChannel          2604.22         .1        .3 
 MainChannel          2494.33         .1        .3 
 MainChannel          2443.27  Culvert             
 MainChannel          2392.21         .1        .3 
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 MainChannel          2304.84         .1        .3 
 MainChannel          2225.1          .1        .3 
                                                       
River: MainChannel-Junc

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 MainChannel-JX       2064.94         .1        .3 
 MainChannel-JX       1913.54         .1        .3 
 MainChannel-JX       1762.31         .1        .3 
 MainChannel-JX       1610.6          .1        .3 
 MainChannel-JX       1459.34         .1        .3 
 MainChannel-JX       1309.22         .1        .3 
 MainChannel-JX       1158.64         .1        .3 
 MainChannel-JX       1019.47         .1        .3 
                                                       
River: WesterlyChannel 

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 WesterlyChannel      10639.81        .1        .3 
 WesterlyChannel      10556.2         .1        .3 
 WesterlyChannel      10483.89        .1        .3 
 WesterlyChannel      10407.38        .1        .3 
 WesterlyChannel      10322.51        .1        .3 
 WesterlyChannel      10266.07 Culvert             
 WesterlyChannel      10209.63        .1        .3 
 WesterlyChannel      10162.99        .1        .3 
 WesterlyChannel      10118.89        .1        .3 
                                                       

Profile Output Table - Standard Table 1
                                                                                                                              
                                                        
  River              Reach             River Sta     Profile   Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev   E.G. 
Slope   Vel Chnl   Flow Area   Top Width   Froude # Chl  
                                                                 (cfs)        (ft)        (ft)        (ft)        (ft)      
(ft/ft)     (ft/s)     (sq ft)        (ft)                 
                                                                                                                              
                                                        
  MainChannel        MainChannel       2225.1        PF 1       151.60     1804.87     1806.06     1806.07     1806.46     
0.014519       5.02       30.20       39.02           1.01  
  MainChannel        MainChannel       2225.1        PF 2       150.50     1804.87     1806.06     1806.06     1806.45     
0.014631       5.03       29.93       38.79           1.01  
                                                                                                                              
                                                        
  MainChannel        MainChannel       2304.84       PF 1       151.60     1806.46     1807.42     1807.65     1808.17     
0.050387       6.94       21.86       44.27           1.74  
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  MainChannel        MainChannel       2304.84       PF 2       150.50     1806.46     1807.42     1807.64     1808.16     
0.050325       6.92       21.76       44.22           1.74  
                                                                                                                              
                                                        
  MainChannel        MainChannel       2392.21       PF 1       151.60     1808.22     1809.94     1809.94     1810.37     
0.014700       5.24       28.95       35.31           1.02  
  MainChannel        MainChannel       2392.21       PF 2       150.50     1808.22     1809.94     1809.94     1810.36     
0.014718       5.23       28.80       35.25           1.02  
                                                                                                                              
                                                        
  MainChannel        MainChannel       2443.27                 Culvert                                                        
                                                        
                                                                                                                              
                                                        
  MainChannel        MainChannel       2494.33       PF 1       151.60     1811.31     1818.57     1813.22     1818.58     
0.000016       0.47      351.91      141.51           0.04  
  MainChannel        MainChannel       2494.33       PF 2       150.50     1811.31     1818.56     1813.21     1818.56     
0.000016       0.47      349.48      140.83           0.04  
                                                                                                                              
                                                        
  MainChannel        MainChannel       2604.22       PF 1       151.60     1814.00     1818.58     1815.64     1818.58     
0.000020       0.40      390.81      169.82           0.05  
  MainChannel        MainChannel       2604.22       PF 2       151.60     1814.00     1818.56     1815.64     1818.56     
0.000021       0.41      387.87      169.54           0.05  
                                                                                                                              
                                                        
  MainChannel        MainChannel       2687.17       PF 1       151.60     1818.00     1818.44     1818.55     1818.85     
0.035301       4.66       29.62       72.59           1.37  
  MainChannel        MainChannel       2687.17       PF 2       151.60     1818.00     1818.44     1818.55     1818.85     
0.035301       4.66       29.62       72.59           1.37  
                                                                                                                              
                                                        
  MainChannel-Junc   MainChannel-JX    1019.47       PF 1       256.50     1774.34     1778.96     1776.34     1779.03     
0.000442       2.19      117.25       33.55           0.21  
  MainChannel-Junc   MainChannel-JX    1019.47       PF 2       256.50     1774.34     1778.96     1776.34     1779.03     
0.000442       2.19      117.25       33.55           0.21  
                                                                                                                              
                                                        
  MainChannel-Junc   MainChannel-JX    1158.64       PF 1       256.50     1781.39     1782.24     1782.24     1782.52     
0.016475       4.26       60.17      109.55           1.01  
  MainChannel-Junc   MainChannel-JX    1158.64       PF 2       256.50     1781.39     1782.24     1782.24     1782.52     
0.016388       4.26       60.27      109.59           1.01  
                                                                                                                              
                                                        
  MainChannel-Junc   MainChannel-JX    1309.22       PF 1       256.50     1784.45     1785.24     1785.44     1785.89     
0.044865       6.48       39.60       81.61           1.64  
  MainChannel-Junc   MainChannel-JX    1309.22       PF 2       256.50     1784.45     1785.24     1785.44     1785.89     
0.044865       6.48       39.60       81.61           1.64  
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  MainChannel-Junc   MainChannel-JX    1459.34       PF 1       256.50     1789.00     1789.97     1790.02     1790.34     
0.020845       4.92       52.11       91.21           1.15  
  MainChannel-Junc   MainChannel-JX    1459.34       PF 2       256.50     1789.00     1789.97     1790.02     1790.34     
0.020845       4.92       52.11       91.21           1.15  
                                                                                                                              
                                                        
  MainChannel-Junc   MainChannel-JX    1610.6        PF 1       256.50     1791.13     1792.77     1792.77     1793.11     
0.016057       4.69       54.73       84.68           1.03  
  MainChannel-Junc   MainChannel-JX    1610.6        PF 2       256.50     1791.13     1792.77     1792.77     1793.11     
0.016057       4.69       54.73       84.68           1.03  
                                                                                                                              
                                                        
  MainChannel-Junc   MainChannel-JX    1762.31       PF 1       256.50     1793.99     1795.55     1795.74     1796.22     
0.035607       6.58       38.95       65.68           1.51  
  MainChannel-Junc   MainChannel-JX    1762.31       PF 2       256.50     1793.99     1795.55     1795.74     1796.22     
0.035289       6.56       39.08       65.78           1.50  
                                                                                                                              
                                                        
  MainChannel-Junc   MainChannel-JX    1913.54       PF 1       256.50     1798.86     1799.69     1799.72     1800.02     
0.018406       4.65       55.12       95.60           1.08  
  MainChannel-Junc   MainChannel-JX    1913.54       PF 2       256.50     1798.86     1799.69     1799.72     1800.02     
0.018560       4.67       54.95       95.49           1.08  
                                                                                                                              
                                                        
  MainChannel-Junc   MainChannel-JX    2064.94       PF 1       256.50     1801.95     1802.74     1802.86     1803.27     
0.024379       5.86       43.77       66.27           1.27  
  MainChannel-Junc   MainChannel-JX    2064.94       PF 2       256.50     1801.95     1802.74     1802.86     1803.27     
0.024149       5.84       43.91       66.32           1.27  
                                                                                                                              
                                                        
  WesterlyChannel    WesterlyChannel   10118.89      PF 1        46.00     1806.86     1807.31     1807.33     1807.49     
0.023599       3.39       13.57       45.60           1.10  
  WesterlyChannel    WesterlyChannel   10118.89      PF 2        46.00     1806.86     1807.31     1807.33     1807.49     
0.023656       3.39       13.56       45.59           1.10  
                                                                                                                              
                                                        
  WesterlyChannel    WesterlyChannel   10162.99      PF 1        46.00     1807.98     1808.59     1808.96     1809.90     
0.134939       9.21        5.00       13.81           2.70  
  WesterlyChannel    WesterlyChannel   10162.99      PF 2        46.00     1807.98     1808.59     1808.96     1809.87     
0.130004       9.08        5.07       13.90           2.65  
                                                                                                                              
                                                        
  WesterlyChannel    WesterlyChannel   10209.63      PF 1        46.00     1810.30     1811.53     1811.53     1811.77     
0.018379       3.96       11.62       25.46           1.03  
  WesterlyChannel    WesterlyChannel   10209.63      PF 2        46.00     1810.30     1811.53     1811.53     1811.77     
0.018379       3.96       11.62       25.46           1.03  
                                                                                                                              
                                                        
  WesterlyChannel    WesterlyChannel   10266.07                Culvert                                                        
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  WesterlyChannel    WesterlyChannel   10322.51      PF 1        87.20     1813.91     1819.29     1816.03     1819.29     
0.000004       0.19      449.51      161.75           0.02  
  WesterlyChannel    WesterlyChannel   10322.51      PF 2        46.00     1813.91     1818.59     1815.54     1818.59     
0.000002       0.13      341.64      145.66           0.02  
                                                                                                                              
                                                        
  WesterlyChannel    WesterlyChannel   10407.38      PF 1        87.20     1818.00     1818.79     1819.01     1819.45     
0.050543       6.56       13.30       29.35           1.72  
  WesterlyChannel    WesterlyChannel   10407.38      PF 2        87.20     1818.00     1818.79     1819.01     1819.45     
0.050543       6.56       13.30       29.35           1.72  
                                                                                                                              
                                                        
  WesterlyChannel    WesterlyChannel   10483.89      PF 1        87.20     1821.38     1822.03     1822.15     1822.48     
0.031409       5.40       16.15       33.41           1.37  
  WesterlyChannel    WesterlyChannel   10483.89      PF 2        87.20     1821.38     1822.03     1822.15     1822.48     
0.031409       5.40       16.15       33.41           1.37  
                                                                                                                              
                                                        
  WesterlyChannel    WesterlyChannel   10556.2       PF 1        87.20     1823.42     1824.31     1824.51     1824.96     
0.035669       6.45       13.52       23.50           1.50  
  WesterlyChannel    WesterlyChannel   10556.2       PF 2        87.20     1823.42     1824.31     1824.51     1824.96     
0.035669       6.45       13.52       23.50           1.50  
                                                                                                                              
                                                        
  WesterlyChannel    WesterlyChannel   10639.81      PF 1        87.20     1825.79     1827.06     1827.22     1827.66     
0.029222       6.24       13.97       21.63           1.37  
  WesterlyChannel    WesterlyChannel   10639.81      PF 2        87.20     1825.79     1827.06     1827.22     1827.66     
0.029222       6.24       13.97       21.63           1.37  
                                                                                                                              
                                                        

Profile Output Table - Standard Table 2
                                                                                                                              
                                       
  River              Reach             River Sta     Profile   E.G. Elev   W.S. Elev   Vel Head   Frctn Loss   C & E Loss   Q 
Left   Q Channel   Q Right   Top Width  
                                                                    (ft)        (ft)       (ft)         (ft)         (ft)    
(cfs)       (cfs)     (cfs)        (ft)  
                                                                                                                              
                                       
  MainChannel        MainChannel       2225.1        PF 1        1806.46     1806.06       0.39         2.33         0.00     
         151.60                 39.02  
  MainChannel        MainChannel       2225.1        PF 2        1806.45     1806.06       0.39                               
         150.50                 38.79  
                                                                                                                              
                                       
  MainChannel        MainChannel       2304.84       PF 1        1808.17     1807.42       0.75         2.17         0.03     
         151.60                 44.27  
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  MainChannel        MainChannel       2304.84       PF 2        1808.16     1807.42       0.74         2.17         0.03     
         150.50                 44.22  
                                                                                                                              
                                       
  MainChannel        MainChannel       2392.21       PF 1        1810.37     1809.94       0.43         1.31         0.03     
         151.60                 35.31  
  MainChannel        MainChannel       2392.21       PF 2        1810.36     1809.94       0.42         1.33         0.03     
         150.50                 35.25  
                                                                                                                              
                                       
  MainChannel        MainChannel       2443.27                   Culvert                                                      
                                       
                                                                                                                              
                                       
  MainChannel        MainChannel       2494.33       PF 1        1818.58     1818.57       0.00                               
3.20      144.40      4.00      141.51  
  MainChannel        MainChannel       2494.33       PF 2        1818.56     1818.56       0.00                               
3.10      143.52      3.88      140.83  
                                                                                                                              
                                       
  MainChannel        MainChannel       2604.22       PF 1        1818.58     1818.58       0.00         0.00         0.00    
64.28       87.27      0.05      169.82  
  MainChannel        MainChannel       2604.22       PF 2        1818.56     1818.56       0.00         0.00         0.00    
64.19       87.37      0.04      169.54  
                                                                                                                              
                                       
  MainChannel        MainChannel       2687.17       PF 1        1818.85     1818.44       0.41                             
138.09       13.51                 72.59  
  MainChannel        MainChannel       2687.17       PF 2        1818.85     1818.44       0.41                             
138.09       13.51                 72.59  
                                                                                                                              
                                       
  MainChannel-Junc   MainChannel-JX    1019.47       PF 1        1779.03     1778.96       0.07                               
         256.50                 33.55  
  MainChannel-Junc   MainChannel-JX    1019.47       PF 2        1779.03     1778.96       0.07                               
         256.50                 33.55  
                                                                                                                              
                                       
  MainChannel-Junc   MainChannel-JX    1158.64       PF 1        1782.52     1782.24       0.28         0.18         0.06     
         256.50                109.55  
  MainChannel-Junc   MainChannel-JX    1158.64       PF 2        1782.52     1782.24       0.28                               
         256.50                109.59  
                                                                                                                              
                                       
  MainChannel-Junc   MainChannel-JX    1309.22       PF 1        1785.89     1785.24       0.65         4.43         0.03     
         256.50                 81.61  
  MainChannel-Junc   MainChannel-JX    1309.22       PF 2        1785.89     1785.24       0.65         4.43         0.03     
         256.50                 81.61  
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  MainChannel-Junc   MainChannel-JX    1459.34       PF 1        1790.34     1789.97       0.38         2.76         0.00     
         256.50                 91.21  
  MainChannel-Junc   MainChannel-JX    1459.34       PF 2        1790.34     1789.97       0.38         2.76         0.00     
         256.50                 91.21  
                                                                                                                              
                                       
  MainChannel-Junc   MainChannel-JX    1610.6        PF 1        1793.11     1792.77       0.34                               
         256.50                 84.68  
  MainChannel-Junc   MainChannel-JX    1610.6        PF 2        1793.11     1792.77       0.34                               
         256.50                 84.68  
                                                                                                                              
                                       
  MainChannel-Junc   MainChannel-JX    1762.31       PF 1        1796.22     1795.55       0.67         3.77         0.03     
         256.50                 65.68  
  MainChannel-Junc   MainChannel-JX    1762.31       PF 2        1796.22     1795.55       0.67         3.77         0.03     
         256.50                 65.78  
                                                                                                                              
                                       
  MainChannel-Junc   MainChannel-JX    1913.54       PF 1        1800.02     1799.69       0.34         3.19         0.06     
         256.50                 95.60  
  MainChannel-Junc   MainChannel-JX    1913.54       PF 2        1800.02     1799.69       0.34         3.19         0.06     
         256.50                 95.49  
                                                                                                                              
                                       
  MainChannel-Junc   MainChannel-JX    2064.94       PF 1        1803.27     1802.74       0.53         3.17         0.01     
         256.50                 66.27  
  MainChannel-Junc   MainChannel-JX    2064.94       PF 2        1803.27     1802.74       0.53         3.17         0.01     
         256.50                 66.32  
                                                                                                                              
                                       
  WesterlyChannel    WesterlyChannel   10118.89      PF 1        1807.49     1807.31       0.18         2.07         0.34     
          46.00                 45.60  
  WesterlyChannel    WesterlyChannel   10118.89      PF 2        1807.49     1807.31       0.18         2.05         0.33     
          46.00                 45.59  
                                                                                                                              
                                       
  WesterlyChannel    WesterlyChannel   10162.99      PF 1        1809.90     1808.59       1.32         1.76         0.11     
          46.00                 13.81  
  WesterlyChannel    WesterlyChannel   10162.99      PF 2        1809.87     1808.59       1.28         1.79         0.10     
          46.00                 13.90  
                                                                                                                              
                                       
  WesterlyChannel    WesterlyChannel   10209.63      PF 1        1811.77     1811.53       0.24         0.84         0.01     
          46.00                 25.46  
  WesterlyChannel    WesterlyChannel   10209.63      PF 2        1811.77     1811.53       0.24         0.84         0.01     
          46.00                 25.46  
                                                                                                                              
                                       
  WesterlyChannel    WesterlyChannel   10266.07                  Culvert                                                      
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  WesterlyChannel    WesterlyChannel   10322.51      PF 1        1819.29     1819.29       0.00                               
          87.20                161.75  
  WesterlyChannel    WesterlyChannel   10322.51      PF 2        1818.59     1818.59       0.00                               
          46.00                145.66  
                                                                                                                              
                                       
  WesterlyChannel    WesterlyChannel   10407.38      PF 1        1819.45     1818.79       0.67         3.01         0.02     
          87.20                 29.35  
  WesterlyChannel    WesterlyChannel   10407.38      PF 2        1819.45     1818.79       0.67         3.01         0.02     
          87.20                 29.35  
                                                                                                                              
                                       
  WesterlyChannel    WesterlyChannel   10483.89      PF 1        1822.48     1822.03       0.45         2.42         0.06     
          87.20                 33.41  
  WesterlyChannel    WesterlyChannel   10483.89      PF 2        1822.48     1822.03       0.45         2.42         0.06     
          87.20                 33.41  
                                                                                                                              
                                       
  WesterlyChannel    WesterlyChannel   10556.2       PF 1        1824.96     1824.31       0.65         2.69         0.00     
          87.20                 23.50  
  WesterlyChannel    WesterlyChannel   10556.2       PF 2        1824.96     1824.31       0.65         2.69         0.00     
          87.20                 23.50  
                                                                                                                              
                                       
  WesterlyChannel    WesterlyChannel   10639.81      PF 1        1827.66     1827.06       0.61                               
          87.20                 21.63  
  WesterlyChannel    WesterlyChannel   10639.81      PF 2        1827.66     1827.06       0.61                               
          87.20                 21.63  
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HEC-RAS  Plan: Post-Project

River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

MainChannel MainChannel 2225.1  PF 1 151.60 1804.87 1806.06 1806.07 1806.46 0.014519 5.02 30.20 39.02 1.01

MainChannel MainChannel 2225.1  PF 2 150.50 1804.87 1806.06 1806.06 1806.45 0.014631 5.03 29.93 38.79 1.01

MainChannel MainChannel 2304.84 PF 1 151.60 1806.46 1807.42 1807.65 1808.17 0.050387 6.94 21.86 44.27 1.74

MainChannel MainChannel 2304.84 PF 2 150.50 1806.46 1807.42 1807.64 1808.16 0.050325 6.92 21.76 44.22 1.74

MainChannel MainChannel 2392.21 PF 1 151.60 1808.22 1809.94 1809.94 1810.37 0.014700 5.24 28.95 35.31 1.02

MainChannel MainChannel 2392.21 PF 2 150.50 1808.22 1809.94 1809.94 1810.36 0.014718 5.23 28.80 35.25 1.02

MainChannel MainChannel 2443.27 Culvert

MainChannel MainChannel 2494.33 PF 1 151.60 1811.31 1818.57 1813.22 1818.58 0.000016 0.47 351.91 141.51 0.04

MainChannel MainChannel 2494.33 PF 2 150.50 1811.31 1818.56 1813.21 1818.56 0.000016 0.47 349.48 140.83 0.04

MainChannel MainChannel 2604.22 PF 1 151.60 1814.00 1818.58 1815.64 1818.58 0.000020 0.40 390.81 169.82 0.05

MainChannel MainChannel 2604.22 PF 2 151.60 1814.00 1818.56 1815.64 1818.56 0.000021 0.41 387.87 169.54 0.05

MainChannel MainChannel 2687.17 PF 1 151.60 1818.00 1818.44 1818.55 1818.85 0.035301 4.66 29.62 72.59 1.37

MainChannel MainChannel 2687.17 PF 2 151.60 1818.00 1818.44 1818.55 1818.85 0.035301 4.66 29.62 72.59 1.37

MainChannel-Junc MainChannel-JX 1019.47 PF 1 256.50 1774.34 1778.96 1776.34 1779.03 0.000442 2.19 117.25 33.55 0.21

MainChannel-Junc MainChannel-JX 1019.47 PF 2 256.50 1774.34 1778.96 1776.34 1779.03 0.000442 2.19 117.25 33.55 0.21

MainChannel-Junc MainChannel-JX 1158.64 PF 1 256.50 1781.39 1782.24 1782.24 1782.52 0.016475 4.26 60.17 109.55 1.01

MainChannel-Junc MainChannel-JX 1158.64 PF 2 256.50 1781.39 1782.24 1782.24 1782.52 0.016388 4.26 60.27 109.59 1.01

MainChannel-Junc MainChannel-JX 1309.22 PF 1 256.50 1784.45 1785.24 1785.44 1785.89 0.044865 6.48 39.60 81.61 1.64

MainChannel-Junc MainChannel-JX 1309.22 PF 2 256.50 1784.45 1785.24 1785.44 1785.89 0.044865 6.48 39.60 81.61 1.64

MainChannel-Junc MainChannel-JX 1459.34 PF 1 256.50 1789.00 1789.97 1790.02 1790.34 0.020845 4.92 52.11 91.21 1.15

MainChannel-Junc MainChannel-JX 1459.34 PF 2 256.50 1789.00 1789.97 1790.02 1790.34 0.020845 4.92 52.11 91.21 1.15

MainChannel-Junc MainChannel-JX 1610.6  PF 1 256.50 1791.13 1792.77 1792.77 1793.11 0.016057 4.69 54.73 84.68 1.03

MainChannel-Junc MainChannel-JX 1610.6  PF 2 256.50 1791.13 1792.77 1792.77 1793.11 0.016057 4.69 54.73 84.68 1.03

MainChannel-Junc MainChannel-JX 1762.31 PF 1 256.50 1793.99 1795.55 1795.74 1796.22 0.035607 6.58 38.95 65.68 1.51

MainChannel-Junc MainChannel-JX 1762.31 PF 2 256.50 1793.99 1795.55 1795.74 1796.22 0.035289 6.56 39.08 65.78 1.50

MainChannel-Junc MainChannel-JX 1913.54 PF 1 256.50 1798.86 1799.69 1799.72 1800.02 0.018406 4.65 55.12 95.60 1.08

MainChannel-Junc MainChannel-JX 1913.54 PF 2 256.50 1798.86 1799.69 1799.72 1800.02 0.018560 4.67 54.95 95.49 1.08

MainChannel-Junc MainChannel-JX 2064.94 PF 1 256.50 1801.95 1802.74 1802.86 1803.27 0.024379 5.86 43.77 66.27 1.27

MainChannel-Junc MainChannel-JX 2064.94 PF 2 256.50 1801.95 1802.74 1802.86 1803.27 0.024149 5.84 43.91 66.32 1.27

WesterlyChannel WesterlyChannel 10118.89 PF 1 46.00 1806.86 1807.31 1807.33 1807.49 0.023599 3.39 13.57 45.60 1.10
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HEC-RAS  Plan: Post-Project (Continued)

River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

WesterlyChannel WesterlyChannel 10118.89 PF 2 46.00 1806.86 1807.31 1807.33 1807.49 0.023656 3.39 13.56 45.59 1.10

WesterlyChannel WesterlyChannel 10162.99 PF 1 46.00 1807.98 1808.59 1808.96 1809.90 0.134939 9.21 5.00 13.81 2.70

WesterlyChannel WesterlyChannel 10162.99 PF 2 46.00 1807.98 1808.59 1808.96 1809.87 0.130004 9.08 5.07 13.90 2.65

WesterlyChannel WesterlyChannel 10209.63 PF 1 46.00 1810.30 1811.53 1811.53 1811.77 0.018379 3.96 11.62 25.46 1.03

WesterlyChannel WesterlyChannel 10209.63 PF 2 46.00 1810.30 1811.53 1811.53 1811.77 0.018379 3.96 11.62 25.46 1.03

WesterlyChannel WesterlyChannel 10266.07 Culvert

WesterlyChannel WesterlyChannel 10322.51 PF 1 87.20 1813.91 1819.29 1816.03 1819.29 0.000004 0.19 449.51 161.75 0.02

WesterlyChannel WesterlyChannel 10322.51 PF 2 46.00 1813.91 1818.59 1815.54 1818.59 0.000002 0.13 341.64 145.66 0.02

WesterlyChannel WesterlyChannel 10407.38 PF 1 87.20 1818.00 1818.79 1819.01 1819.45 0.050543 6.56 13.30 29.35 1.72

WesterlyChannel WesterlyChannel 10407.38 PF 2 87.20 1818.00 1818.79 1819.01 1819.45 0.050543 6.56 13.30 29.35 1.72

WesterlyChannel WesterlyChannel 10483.89 PF 1 87.20 1821.38 1822.03 1822.15 1822.48 0.031409 5.40 16.15 33.41 1.37

WesterlyChannel WesterlyChannel 10483.89 PF 2 87.20 1821.38 1822.03 1822.15 1822.48 0.031409 5.40 16.15 33.41 1.37

WesterlyChannel WesterlyChannel 10556.2 PF 1 87.20 1823.42 1824.31 1824.51 1824.96 0.035669 6.45 13.52 23.50 1.50

WesterlyChannel WesterlyChannel 10556.2 PF 2 87.20 1823.42 1824.31 1824.51 1824.96 0.035669 6.45 13.52 23.50 1.50

WesterlyChannel WesterlyChannel 10639.81 PF 1 87.20 1825.79 1827.06 1827.22 1827.66 0.029222 6.24 13.97 21.63 1.37
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.01690 ft/ft

Normal Depth 0.53 ft

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1860.00

0+00.11 1859.90

0+01.25 1859.00

0+01.92 1858.34

0+02.26 1858.00

0+02.65 1857.64

0+03.29 1857.00

0+04.19 1856.10

0+04.30 1856.00

0+04.47 1855.84

0+05.39 1855.00

0+08.87 1854.47

0+11.71 1854.53

0+33.30 1855.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1860.00) (0+08.87, 1854.47) 0.030

(0+08.87, 1854.47) (0+33.30, 1855.00) 0.015

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Worksheet for Ironwood Street Capacity-North

5/17/2016 2:55:47 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

1.aj

Packet Pg. 2563

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Results

Discharge 33.59 ft³/s

Elevation Range 1854.47 to 1860.00 ft

Flow Area 7.42 ft²

Wetted Perimeter 27.96 ft

Hydraulic Radius 0.27 ft

Top Width 27.91 ft

Normal Depth 0.53 ft

Critical Depth 0.62 ft

Critical Slope 0.00643 ft/ft

Velocity 4.53 ft/s

Velocity Head 0.32 ft

Specific Energy 0.85 ft

Froude Number 1.55

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.53 ft

Critical Depth 0.62 ft

Channel Slope 0.01690 ft/ft

Critical Slope 0.00643 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.01690 ft/ft

Normal Depth 0.59 ft

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1855.00

0+00.99 1854.99

0+01.65 1854.97

0+02.33 1854.95

0+07.64 1854.78

0+15.01 1854.47

0+21.95 1854.18

0+25.47 1854.04

0+26.18 1854.00

0+26.18 1854.50

0+38.37 1854.59

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1855.00) (0+38.37, 1854.59) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Discharge 21.56 ft³/s

Elevation Range 1854.00 to 1855.00 ft

Worksheet for Ironwood Street Capacity-South

5/17/2016 2:55:55 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

1.aj

Packet Pg. 2566

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
H

yd
ro

lo
g

y 
S

tu
d

y 
 (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Results

Flow Area 4.65 ft²

Wetted Perimeter 26.73 ft

Hydraulic Radius 0.17 ft

Top Width 26.21 ft

Normal Depth 0.59 ft

Critical Depth 0.69 ft

Critical Slope 0.00397 ft/ft

Velocity 4.63 ft/s

Velocity Head 0.33 ft

Specific Energy 0.92 ft

Froude Number 1.94

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.59 ft

Critical Depth 0.69 ft

Channel Slope 0.01690 ft/ft

Critical Slope 0.00397 ft/ft

Worksheet for Ironwood Street Capacity-South
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ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
A8 5.32 10.91 2.05 A8‐1 3.31 6.79

A8‐2 2.01 4.12
TOTAL AREA 5.32

ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
A10 2.75 6.15 2.24 A10‐1 2.7 6.04

TOTAL AREA 2.7

ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
A11 4.57 10.20 2.23 A11‐1 2.48 5.53

A11‐2 2.14 4.78
TOTAL AREA 4.62

ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
A12 1.67 3.57 2.14
A13 1.44 3.07 2.13

TOTAL 3.11 6.64 2.13 TOTAL AREA 3.11

ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
A15 0.48 1.81 3.78
A16 1.89 3.57 1.89

TOTAL 2.37 4.75 2.00 TOTAL AREA 2.37

ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
A26 4.73 9.58 2.02 A26‐1 2.16 4.37

A26‐2 1.76 3.56
A26‐3 0.81 1.64

TOTAL AREA 4.73

ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
A28 3.62 6.97 1.93 A28‐1 2.75 5.29

A28‐2 0.87 1.68
TOTAL AREA 3.62

A12‐1 3.11 6.64

A15‐1 2.37 4.75
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ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
A29 5.22 11.18 2.14 A29‐1 0.99 2.12

A29‐2 0.82 1.76
A29‐3 1.9 4.07
A29‐4 1.51 3.23

TOTAL AREA 5.22

ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
A30 1.15 2.65 2.31 A30‐1 2 3.98
A31 3.01 5.62 1.87 A31‐1 0.65 1.29

TOTAL 4.16 8.27 1.99 A31‐2 1.51 3.00
TOTAL AREA 4.16

ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
A32 1.16 3.10 2.67
A33 1.67 3.58 2.14

TOTAL 2.83 6.68 2.36 TOTAL AREA 2.83

ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
B1 2.24 6.90 3.08 B1‐1 1.34 4.13

B1‐2 0.9 2.77
TOTAL AREA 2.24

ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
B2 1.96 5.81 2.96 B2‐1 1.12 3.32

B2‐2 0.84 2.49
TOTAL AREA 1.96

ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
B3 2.22 8.00 3.60 B3‐1 3.86 12.57
B4 2.97 8.91 3.00 B4‐1 1.33 4.33

TOTAL 5.19 16.91 3.26 TOTAL AREA 1.33

A32‐1 2.83 6.68
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ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
B5 2.33 6.11 2.62 B5‐1 1.91 5.01

B5‐2 0.42 1.10
TOTAL AREA 2.33

ORIGINAL AREA NAME ACRES 100 YR CFS YIELD NEW AREA NAMES ACRES FLOW RATE PER YIELD
B7 1.06 2.99 2.82
B8 0.59 1.61 2.73

TOTAL 1.65 16.91 10.25 TOTAL AREA 1.65

B7‐1 1.65 3.68
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EXCERPT A: PAGES FROM TRACT NO. 12681-4 ASP ILLUSTRATION “A” 

COMPOSITE DEVELOPMENT PLAN (EXISTING CULVERT PLANS) 
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EXCERPT B: EXISTING LINE “D” STORM DRAIN IMPROVEMENT PLANS 
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EXHIBIT A: PRE-PROJECT CONDITION OFFSITE AND ONSITE RATIONAL 

METHOD HYDROLOGY MAP 
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EXHIBIT B: POST-PROJECT CONDITION ONSITE AND OFFSITE RATIONAL 

METHOD HYDROLOGY MAP 
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EXHIBIT C: UNIT HYDROGRAPH METHOD HYDROLOGY MAP – 100-YEAR 

WATERSHED 
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EXHIBIT D: UNIT HYDROGRAPH METHOD HYDROLOGY MAP – 2-YEAR, 24-
HOUR ONSITE WATERSHED 
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EXHIBIT E: DRAINAGE FACILITIES MAP 
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EXHIBIT F: ONSITE TRIBUTARY AREA YIELD MAP 
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EXHIBIT G: HYDROLOGIC SOILS MAP  
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:15,800.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Western Riverside Area, California
Survey Area Data:  Version 7, Sep 17, 2014

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  May 3, 2010—Jul 3,
2010

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Western Riverside Area, California (CA679)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

ChD2 Cieneba sandy loam, 8 to
15 percent slopes,
eroded

D 3.3 0.1%

ChF2 Cieneba sandy loam, 15
to 50 percent slopes,
eroded

D 11.3 0.4%

CkD2 Cieneba rocky sandy
loam, 8 to 15 percent
slopes, eroded

D 9.4 0.4%

CkF2 Cieneba rocky sandy
loam, 15 to 50 percent
slopes, erod ed

D 1,263.9 48.5%

FaD2 Fallbrook sandy loam, 8
to 15 percent slopes,
eroded

C 17.2 0.7%

FaE2 Fallbrook sandy loam, 15
to 25 percent slopes,
eroded

C 68.6 2.6%

FbC2 Fallbrook sandy loam,
shallow, 5 to 8 percent
slopes, e roded

D 4.9 0.2%

FbF2 Fallbrook sandy loam,
shallow, 15 to 35
percent slopes,
eroded

D 3.6 0.1%

FcD2 Fallbrook rocky sandy
loam, shallow, 8 to 15
percent sl opes,
eroded

D 6.2 0.2%

FkD2 Fallbrook fine sandy
loam, shallow, 8 to 15
percent slo pes,
eroded

D 9.4 0.4%

GhC Gorgonio loamy sand, 0
to 8 percent slopes

A 5.5 0.2%

GlC Gorgonio loamy sand,
deep, 2 to 8 percent
slopes

A 15.8 0.6%

GyC2 Greenfield sandy loam, 2
to 8 percent slopes,
eroded

A 56.3 2.2%

GyD2 Greenfield sandy loam, 8
to 15 percent slopes,
eroded

A 31.4 1.2%

GyE2 Greenfield sandy loam,
15 to 25 percent
slopes, eroded

A 2.6 0.1%

Hydrologic Soil Group—Western Riverside Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/13/2014
Page 3 of 5
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Hydrologic Soil Group— Summary by Map Unit — Western Riverside Area, California (CA679)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

HaC Hanford loamy fine sand,
0 to 8 percent slopes

A 5.3 0.2%

HcC Hanford coarse sandy
loam, 2 to 8 percent
slopes

A 208.4 8.0%

HcD2 Hanford coarse sandy
loam, 8 to 15 percent
slopes, erod ed

A 24.0 0.9%

MeD Metz loamy sand,
channeled, 0 to 15
percent slopes

A 5.4 0.2%

MmB Monserate sandy loam, 0
to 5 percent slopes

C 15.0 0.6%

MmC2 Monserate sandy loam, 5
to 8 percent slopes,
eroded

C 103.8 4.0%

MmD2 Monserate sandy loam, 8
to 15 percent slopes,
eroded

C 7.4 0.3%

MnD2 Monserate sandy loam,
shallow, 5 to 15
percent slopes,
eroded

D 29.2 1.1%

MnE3 Monserate sandy loam,
shallow, 15 to 25
percent slopes,
severely eroded

D 95.8 3.7%

PaC2 Pachappa fine sandy
loam, 2 to 8 percent
slopes, eroded

B 11.5 0.4%

RaB2 Ramona sandy loam, 2
to 5 percent slopes,
eroded

C 207.6 8.0%

RaD2 Ramona sandy loam, 8
to 15 percent slopes,
eroded

C 28.2 1.1%

RtF Rockland 101.5 3.9%

SeC2 San Emigdio fine sandy
loam, 2 to 8 percent
slopes, ero ded

A 19.8 0.8%

SgA San Emigdio loam, 0 to 2
percent slopes

A 0.1 0.0%

SmE2 San Timoteo loam, 8 to
25 percent slopes,
eroded

B 1.6 0.1%

TeG Terrace escarpments 185.1 7.1%

TvC Tujunga loamy sand,
channeled, 0 to 8
percent slopes

A 22.2 0.9%

Hydrologic Soil Group—Western Riverside Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/13/2014
Page 4 of 5
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Hydrologic Soil Group— Summary by Map Unit — Western Riverside Area, California (CA679)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

VsD2 Vista coarse sandy loam,
8 to 15 percent slopes,
eroded

B 24.9 1.0%

VsF2 Vista coarse sandy loam,
15 to 35 percent
slopes, erode d

B 1.4 0.1%

Totals for Area of Interest 2,607.6 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—Western Riverside Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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EXHIBIT H: RAINFALL MAPS 
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2 YEAR, 1 HOUR

IRONWOOD
RAINFALL VALUE = 0.50

PROJECT LOCATION
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2 YEAR, 3 HOUR

IRONWOOD
RAINFALL VALUE = 0.90
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2 YEAR, 6 HOUR

IRONWOOD
RAINFALL VALUE = 1.20
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2 YEAR,  24 HOUR

IRONWOOD
RAINFALL VALUE = 2.00
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100 YEAR, 24 HOUR

IRONWOOD
RAINFALL VALUE = 5.00
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EXHIBIT I: SLOPE OF INTENSITY DURATION CURVE 
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SLOPE VALUE = 0.50
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EXHIBIT J: FLOW RATE ANALYSIS 
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36263 CALLE DE LOBO
MURRIETA, CA 92562

PH. 951.304.9552   FAX 951.304.3568
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EXHIBIT K: EXISTING CONDITION HEC-RAS FLOOD PLAIN MAP  
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36263 CALLE DE LOBO
MURRIETA, CA 92562

PH. 951.304.9552   FAX 951.304.3568
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EXHIBIT L:  POST-PROJECT CONDITION FLOOD PLAIN MAP 
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36263 CALLE DE LOBO
MURRIETA, CA 92562

PH. 951.304.9552   FAX 951.304.3568
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David Crook

From: Reilly, Matthew <mjreilly@riversidesheriff.org>
Sent: Tuesday, June 07, 2016 2:43 PM
To: Brian Allee
Subject: Ironwood Village Project
Attachments: planning project response plan.docx

Good afternoon Brian, 
 
Sorry for the delay in response.  I have attached the response from the police department for your project.  If you have 
any questions or need any more information please contact me 
 
Thanks  
 
Deputy M. Reilly  #4695 
Moreno Valley Police Department 
Community Services Unit 
Station 951‐486‐6700 
Desk 951‐486‐6715 
Fax 951‐486‐6750 
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1. Police station(s) and/or other facilities providing police services to the Project site; 
 The city of Moreno Valley contracts their police service with the Riverside County Sheriff’s 

Department. 
 
2. Please provide information regarding police station(s) serving the Project site, including: 

 The Moreno Valley Police Station is located at 22850 Calle San Juan de Los Lagos, Moreno 
Valley 92552.  The station phone number is 951-486-6700 and the non-emergency crime 
reporting phone number is 951-247-8700  

 
a. Staffing and equipment for each police facility serving the Project site (i.e., patrol cars, total 
full-time and part-time staff, number of officers on 24-hour duty): 

 Currently, the Moreno Valley Police Dept. has 199 full time employees.  150 sworn officers and 
49 non-sworn (front office staff, support personnel).  The number of deputies patrolling during a 
24 hour period varies during time of day.   

 
b. Population served and boundaries of police facilities; 

 The population of Moreno Valley is approximately 207,000. 
 
c. Special service teams (i.e., SWAT and K-9) available within the police stations; 

 Because Moreno Valley contracts their police service through the Riverside County Sheriff’s 
Department, they have access to all of the county services; SWAT Team, helicopter, dive team, 
off highway enforcement team, bomb squad, etc. 

 
d. A general overview of the MVPD’s emergency response system (i.e., dispatch system, standard 
procedures and protocols, etc.); 

 Emergencies are handled on a case by case basis and, if needed, the Moreno Valley Police Dept. 
can request assistance from surrounding agencies.  Moreno Valley Police Dept. also utilizes the 
Sheriff’s Department dispatching system.  Dispatch phone number is 951-776-1099  

 
e. Most recent data on associated response times for the station/facility serving the Project area 
and the overall MVPD, if known;  

 Response times vary depending on the nature of the call.  The dispatchers and police department 
use a priority system.  Serious in-progress crimes or crimes that threaten life are priority 1.  
Priority 1 calls will immediately be handled by any available officer.  An example of a priority 2 
call would be a residential alarm.  Priority 2 calls will be handled once an officer becomes 
available.  Priority 3 and 4 calls are crimes that are not in progress and an officer will respond 
once all priority 1 and 2 calls have been handled.  

 
f. Crime statistics for police facilities serving the Project site. 

 Crime statistics are available at www.crimereports.com or www.spotcrime.com  
 
3. What is the MVPD’s response time goals(s)? 

 The goal is to handle all high priority calls immediately. 
 
4. What would be the anticipated MVPD response time for crime incidents to the Project site with the 
project? What would be the response time goal to the site with the Project? 

 Response time will depend on the nature and priority of the call. 
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5. Any planned improvements to the police protection facilities in the service area of the Project site (i.e., 
expansion, new facilities, additional staffing, etc.)? If so, please describe. 

 At this time, there are no planned improvements for the police department facilities. 
 
6. Would Project implementation require the physical expansion of an existing police station(s), a new 
police station, or additional staffing to the police protection facilities servicing the Project site? If so, 
please describe. 

 This project does not require the Moreno Valley Police Department to expand their existing 
facility  

 
a. If any new staff required, how many and what position? 

 No new staff will be required due to the implementation of this project 
 
b. If any new staff required, could the new staff be accommodated within existing police 
station(s) without the need for physical expansion of the existing stations(s)?   N/A 
 

7. Any other design features or special police protection requirements due to the specific attributes of the 
project? 

Some of the recommendations from the police department for this project would be; 

 Address numbers on all buildings/residences should be placed in the most visible location on the 
building and be illuminated.  Address numbers should also be painted on the curb in front of 
each residence.  

 The parking lots, walking trails, street and buildings should be well lit.  Minimize the shadows 
cast by landscaping and trees on the property, walkways and public areas. 

 Addition of a city wide camera system at the corner of Nason Street and Ironwood Avenue. 
 If there will be one or more community mailbox areas they need to be well lit, in a highly visible 

public place and designed to resist mail theft. 
 The long south main street should have some type of design, like speed bumps, dips or similar 

objects, to reduce vehicle speed.    
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David Crook

From: Claudia Manrique <claudiam@moval.org>
Sent: Monday, July 18, 2016 10:58 AM
To: Brian Allee
Subject: FW: Moreno Valley Public Library Request (Ironwood Village)

Brian: 
 
Please let me know if you have any more questions  regarding the library questions or any of the other requests that you 
sent out. 
 
Sincerely, 
Claudia 
 
 

From: Terrie Stevens  
Sent: Monday, July 18, 2016 10:28 AM 
To: Claudia Manrique 
Cc: Allen D. Brock, CBO; Richard Sandzimier 
Subject: RE: Moreno Valley Public Library Request 
 
Claudia, 
Sorry, I didn’t remember that you were waiting on anything from me.  My information in blue below: 
 
Please provide facility information for each MVPL library serving the Project site, including 
a. Size of library buildings (square footage); 15,000 sq. ft. 
b. Personnel (paid employees and volunteers); 23 employees, Avg. 32 volunteers per month at avg. 10 hrs. each. (most of 
these are individuals who come in from other agencies and provide assistance with income tax, Covered California, 
veteran’s services…  Gardening classes, art classes… 
c. Collection size and amenities; collection size 82,405. 
d. Programmed or target service population (please indicate the basis for the population); 
I assume this would be the entire MV population 
e. Actual population served; Same as above 
f. Census tracts that compromise each of the library’s service area (if known) and; Entire City 
 
2. Planned, funded, and/or scheduled service improvements, construction or expansions to MVPL 
facilities that would serve the Project site; N/A 
 
3. Would Project implementation require the physical expansion of an existing library(s) or a new library 
serving the Project site? If so, please describe. NO 
 
4. Please confirm MVPL’s standards and goals used to assess the adequacy of library facilities and potential 
impacts from Project development.  N/A 
  
 
 

 
Terrie Stevens  
Administrative Services Director 
Administrative Services 
City of Moreno Valley 
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p: 951.413.3043 | e: terries@moval.org w: www.moval.org 
14177 Frederick St., Moreno Valley, CA 92553  

From: Claudia Manrique  
Sent: Monday, July 18, 2016 8:11 AM 
To: Richard Sandzimier 
Cc: Terrie Stevens; Allen D. Brock, CBO 
Subject: RE: Moreno Valley Public Library Request 
 
Rick: 
 
I met with Terrie regarding the Library questions – we went over the Development Impact fees that would go to the 
Library. 
It was my understanding that HR/Library Services were still working on the other questions (employee #s, where a 
future branch may go, etc) and would send them directly to PCR. 
 
Claudia 
 

 
Claudia Manrique  
Associate Planner 
Community Development 
City of Moreno Valley 
p: 951.413.3225 | e: claudiam@moval.org w: www.moval.org 
14177 Frederick St., Moreno Valley, CA 92553  

From: Richard Sandzimier  
Sent: Sunday, July 17, 2016 11:45 AM 
To: Planning Staff 
Subject: Fwd: Moreno Valley Public Library Request 
 
Please look at the email below and let me know if you or anyone you are aware of in Planning that is working 
on this. Thanks 
 
Rick Sandzimier, Planning Official 
City of Moreno Valley 
 
Sent from my iPhone 
 
 
Richard Sandzimier  
Planning Official 
Community Development 
City of Moreno Valley 
p: 951.413.3214 | e: richardsa@moval.org w: www.moval.org 
14177 Frederick St., Moreno Valley, CA 92553  
Begin forwarded message: 

From: Terrie Stevens <terries@moval.org> 
Date: July 16, 2016 at 1:20:21 PM PDT 
To: "Allen D. Brock, CBO" <allenb@moval.org>, Richard Sandzimier <richardsa@moval.org> 
Subject: Fwd: Moreno Valley Public Library Request 

I met with someone from Planning on this a month or two ago and I apologize that I don't recall 
what her name was.  I gave her the request for information.  Can one of you respond to Brian 
Allee on Monday and copy me?  Thanks so much. 
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3

 
Sent from my iPad 
 
 
Terrie Stevens  
Administrative Services Director 
Administrative Services 
City of Moreno Valley 
p: 951.413.3043 | e: terries@moval.org w: www.moval.org 
14177 Frederick St., Moreno Valley, CA 92553  
Begin forwarded message: 

From: Brian Allee <B.Allee@pcrnet.com> 
Date: July 15, 2016 at 3:51:08 PM PDT 
To: Terrie Stevens <terries@moval.org> 
Cc: Ivorie Franks <IVORIE.FRANKS@lsslibraries.com> 
Subject: RE: Moreno Valley Public Library Request 

Good afternoon Terrie.  I wanted to check in on the status of our information request 
for libraries originally submitted on May 11th.  Please let me know how it’s coming along 
and if you have any questions.  Thanks in advance. 
  
Brian J. Allee 
Senior Planner 
ESA PCR  
949.753.7001 main 
  

From: Brian Allee  
Sent: Tuesday, June 7, 2016 3:13 PM 
To: terries@moval.org 
Subject: FW: Moreno Valley Public Library Request 
  
Good afternoon Terrie.  I just wanted to check in on the status of our library services 
information request regarding the Ironwood Village Project.  Thanks in advance. 
  
Brian J. Allee 
Senior Planner 
ESA PCR  
949.753.7001 main 
  

From: Ivorie Franks [mailto:IVORIE.FRANKS@lsslibraries.com]  
Sent: Tuesday, June 7, 2016 3:11 PM 
To: Brian Allee <B.Allee@pcrnet.com> 
Subject: Re: Moreno Valley Public Library Request 
  
Good afternoon Brian, 
  
The City of Moreno Valley staff will provide you with information related to your 
information request. For more information, please feel free to contact Terrie 
Stevens. Contact information is the following: 
  
Terrie Stevens  
Administrative Services Director 
Administrative Services 
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City of Moreno Valley 
p: 951.413.3043 | e: terries@moval.org  
  

Ivorie Franks 
Library Director 
Moreno Valley Public Library 
25480 Alessandro Blvd 
Moreno Valley, CA 92553 
Office: 951-413-3882 
www.LSSLIBRARIES.com | Facebook | Twitter | LinkedIn

 

  

 
From: Brian Allee <B.Allee@pcrnet.com> 
Sent: Tuesday, June 7, 2016 2:56 PM 
To: Ivorie Franks 
Cc: David Crook 
Subject: RE: Moreno Valley Public Library Request  
  
Good afternoon Ivorie.  I just wanted to check in on the status of our library services 
information request regarding the Ironwood Village Project.  Thanks in advance. 
  
Brian J. Allee 
Senior Planner 
ESA PCR  
949.753.7001 main 
  

From: Ivorie Franks [mailto:IVORIE.FRANKS@lsslibraries.com]  
Sent: Friday, May 13, 2016 9:04 AM 
To: Brian Allee <B.Allee@pcrnet.com> 
Subject: Moreno Valley Public Library Request 
  
Good morning Brian, 
  
I received your request for library services information. I will send you library 
services information as soon as possible. If you need to contact me in the future, 
please feel free to contact me at (951) 413‐3882 or 
ivorie.franks@lsslibraries.com. 
  
Respectfully, 
  

Ivorie Franks 
Library Director 
Moreno Valley Public Library 
25480 Alessandro Blvd 
Moreno Valley, CA 92553 
Office: 951-413-3882 
www.LSSLIBRARIES.com | Facebook | Twitter | LinkedIn
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1 

1 INTRODUCTION 

This report presents the results of the traffic impact analysis (TIA) for the proposed Ironwood 
Residential (TTM No. 37001) (“Project”), which is located north of Ironwood Avenue and between 
Nason Street and Oliver Street, in the City of Moreno Valley as shown on Exhibit 1-1.  

The purpose of this traffic impact analysis is to evaluate the potential impacts to traffic and 
circulation associated with the development of the proposed Project, and recommend 
improvements to mitigate impacts considered significant in comparison to established regulatory 
thresholds.  As directed by City of Moreno Valley staff, this TIA has been prepared in accordance 
with the City of Moreno Valley Transportation Engineering Division’s Traffic Impact Analysis 
Preparation Guide (August 2007).  (1) 

1.1 PROJECT OVERVIEW 

The Project is proposed to consist of 181 single family detached residential dwelling units.  Per 
the City’s traffic study guidelines, the Opening Year will have a five (5) year minimum horizon.  As 
such, the Opening Year analysis will assess 2020 traffic conditions. 

Trips generated by the Project’s proposed land uses have been estimated based on trip 
generation rates collected by the Institute of Transportation Engineers (ITE) and presented in 
ITE’s most recent edition of Trip Generation (9th Edition, 2012).  (2)  The Project is anticipated to 
generate a net total of approximately 1,723 trip-ends per day with 136 AM peak hour trips and 
181 PM peak hour trips. The assumptions and methods used to estimate the Project’s trip 
generation characteristics are discussed in detail in Section 4.1 Project Trip Generation of this 
report. 

1.2 ANALYSIS SCENARIOS 

Consistent with the City of Moreno Valley traffic study guidelines, potential impacts to traffic and 
circulation will be assessed for each of the following conditions: 

 Existing (2015) (1 scenario) 

 Existing plus Project (1 scenario) 

 Opening Year Cumulative (2020), Without and With Project (2 scenarios) 

1.2.1 EXISTING (2015) CONDITIONS 

Information for Existing conditions is disclosed to represent the baseline traffic conditions as they 
existed at the time this report was prepared. 
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1.2.2 EXISTING PLUS PROJECT CONDITIONS 

The Existing Plus Project (E+P) analysis determines significant traffic impacts that would occur on 
the existing roadway system with the addition of Project traffic.  The E+P analysis is intended to 
identify the Project-specific impacts associated solely with the development of the proposed 
Project based on a comparison of the E+P traffic conditions to Existing conditions. 

1.2.3 OPENING YEAR CUMULATIVE (2020) CONDITIONS 

To account for background traffic, other known cumulative development projects in the study 
area were included in addition to 10.41% of ambient growth for Opening Year Cumulative traffic 
conditions in conjunction with traffic associated with the proposed Project.  Although it is unlikely 
that these cumulative projects would be fully built and occupied by Year 2020, they have been 
included in an effort to conduct a conservative analysis and overstate and opposed to understate 
potential cumulative traffic impacts. 

The currently adopted Southern California Association of Governments (SCAG) 2012 Regional 
Transportation Plan (RTP) (April 2012) growth forecasts for the unincorporated areas of the City 
of Moreno Valley identifies projected growth in population of 187,400 in 2008 to 255,200 in 2035, 
or a 36.2 percent increase over the 27 year period.  (3)  The change in population equates to 
roughly a 1.15 percent growth rate compounded annually.  Similarly, growth over the same 27 
year period in households is projected to increase by 42.5 percent, or 1.32 percent annual growth 
rate.  Finally, growth in employment over the same 27 year period is projected to increase by 
99.4 percent, or a 2.59 percent annual growth rate.   

Based on a comparison of Existing traffic volumes to the Horizon Year (2035) forecasts, the 
average growth rate is estimated at approximately 3.17 percent compounded annually between 
Existing and Horizon Year (2035) traffic conditions.  The annual growth rate at each individual 
intersection is not lower than 2.08 percent compounded annually to as high as 4.20 percent 
compounded annually over the same time period.  Therefore, the annual growth rate utilized for 
the purposes of this analysis would appear to conservatively approximate the anticipated 
regional growth in traffic volumes in the City of Moreno Valley for both Opening Year Cumulative 
and Horizon Year (2035) traffic conditions, especially when considered along with the addition of 
project-related traffic.  As such, the growth in traffic volumes assumed in this traffic impact 
analysis would tend to overstate as opposed to understate the potential impacts to traffic and 
circulation. 

1.2.4 HORIZON YEAR (2035) CONDITIONS 

The Horizon Year (2035) Without Project traffic conditions were derived from the Riverside 
County Transportation Analysis Model (RivTAM) modified to represent Horizon Year conditions 
for the City of Moreno Valley using accepted procedures for model forecast refinement and 
smoothing.  The traffic forecasts reflect the area-wide growth anticipated between Existing 
conditions and Horizon Year conditions.  The Horizon Year With Project traffic forecasts were 
determined by adding the Project traffic to the Horizon Year Without Project traffic forecasts from 
the RivTAM model.  The Horizon Year traffic forecasts used in the traffic analysis were refined 

3

1.am

Packet Pg. 2809

A
tt

ac
h

m
en

t:
 T

ra
ff

ic
 Im

p
ac

t 
A

n
al

ys
is

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



 Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report REV.docx 

4 

with existing peak hour traffic count data collected at intersection analysis locations.   The initial 
estimate of the future peak hour turning movements has, therefore, been reviewed for 
reasonableness.  The reasonableness checks performed include a review of traffic flow 
conservation in addition to a comparison with the Existing and Opening Year Cumulative traffic 
volumes.  Where necessary, the Horizon Year volumes have been adjusted to achieve flow 
conservation, reasonable growth, and reasonable diversion between parallel routes. 

The Horizon Year Without and With Project traffic conditions analyses will be utilized to determine 
if improvements funded through regional transportation mitigation fee programs, such as the 
TUMF and DIF programs, or other approved funding mechanism can accommodate the long-
range cumulative traffic at the target LOS identified in the City of Moreno Valley General Plan.  
(4)  If the “funded” improvements can provide the target LOS, then the Project’s payment into 
TUMF and/or DIF will be considered as long-range cumulative mitigation through the conditions 
of approval.  Other improvements needed beyond the “funded” improvements (such as localized 
improvements to non-TUMF facilities) are identified as such. 

1.3 STUDY AREA 

The traffic impact study area was defined in coordination with the City of Moreno Valley and in 
conformance with the requirements of the City’s TIA preparation guidelines.  Based on these 
guidelines, the minimum area to be studied shall include any intersection of "Collector" or higher 
classification street, with "Collector" or higher classification streets, at which the proposed 
project will add 50 or more peak hour trips.  Exhibit 1-2 presents the study area roadway network 
and intersection analysis locations. 

It should be pointed out that the “50 peak hour trip” criteria utilized by the City of Moreno Valley 
is consistent with the methodology employed by other jurisdictions throughout Riverside County 
and generally represents a threshold of trips at which a typical intersection would have the 
potential to be impacted.  Although each intersection may have unique operating characteristics, 
this traffic engineering rule of thumb is a valid and proven way to establish a study area. 

To ensure that this TIA satisfies the needs of the City of Moreno Valley and complies with the 
City’s TIA preparation guidelines, Urban Crossroads, Inc. prepared a Project Traffic Study Scoping 
Agreement for review by City staff prior to the preparation of this TIA.  The Agreement provides 
an outline of the Project study area, trip generation, trip distribution, and analysis methodology.  
The Agreement approved by the City of Moreno Valley is included in Appendix “1.1”. 
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1.3.1 INTERSECTIONS 

The following seven Project study area intersection locations shown on Exhibit 1-2 and listed on 
Table 1-1 were selected for this TIA based on the City’s TIA analysis methodology that requires 
analysis of intersection locations with 50 or more peak-hour Project trips and input from the City 
of Moreno Valley Traffic Engineering Division. 

TABLE 1-1: INTERSECTION ANALYSIS LOCATIONS 

ID Intersection Location Jurisdiction 

1 Nason Street / Street “A” – Future Intersection Moreno Valley 

2 Nason Street / Ironwood Avenue Moreno Valley 

3 Nason Street / SR-60 Westbound Ramps Moreno Valley, Caltrans 

4 
 

Nason Street / SR-60 Eastbound Ramps Moreno Valley, Caltrans 

5 Street “B”/Lantz Lane / Ironwood Avenue Moreno Valley 

6 Oliver Street / Street “C” Moreno Valley 

7 Oliver Street / Ironwood Avenue Moreno Valley 

1.3.2 ROADWAY SEGMENTS 

The roadway segment study area utilized for this analysis is based on a review of the key roadway 
segments in which the Project is anticipated to contribute 50 or more peak hour trips as shown 
on Exhibit 1-2. The study area identifies a total of 10 existing/future roadway segments.  Table 1-
2 provides a summary of the study area roadway segments. 

TABLE 1-2: ROADWAY SEGMENT ANALYSIS LOCATIONS 

ID Roadway Segments Jurisdiction 

1 Nason Street, Street “A” to Ironwood Avenue Moreno Valley 

2 Nason Street, South of Ironwood Avenue Moreno Valley 

3 Nason Street, North of SR-60 Westbound Ramps Moreno Valley 

4 Nason Street, SR-60 Westbound Ramps to SR-60 Eastbound Ramps Moreno Valley 

5 Nason Street South of SR-60 Eastbound Ramps Moreno Valley 

6 Ironwood Avenue, West of Nason Street Moreno Valley 

7 Ironwood Avenue, Nason Street to Lantz Lane Moreno Valley 

8 Ironwood Avenue, Lantz Lane to Oliver Street Moreno Valley 

9 Ironwood Avenue, East of Oliver Street Moreno Valley 

10 Oliver Street, Street “C” and Ironwood Avenue Moreno Valley 

1.4 CIRCULATION SYSTEM DEFICIENCIES AND RECOMMENDED IMPROVEMENTS 

A summary of the operationally deficient study area intersections, deficient roadway segments, 
and recommended improvements required to achieve acceptable circulation system operational 
conditions are described in detail within Section 3.0 Existing Conditions, Section 5.0 E+P Traffic 
Analysis, Section 6.0 Opening Year Cumulative (2020) Traffic Analysis, and Section 7.0 Horizon 
Year (2035) Traffic Analysis of this report.  The peak hour intersection LOS are summarized on 
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Table 1-3 for each of the analysis scenarios and the roadway segment LOS are summarized on 
Table 1-4. 

Table 1-5 lists the recommended improvements necessary to reduce the identified intersection 
LOS deficiencies by traffic condition.  Street and intersection improvements that may be funded 
though the City’s DIF and/or TUMF programs are noted.  If a particular facility tentatively listed 
in Table 1-5 is ultimately excluded from either the DIF or TUMF programs, the Project would be 
responsible for, and would be required to pay, fair share fees for improvement of affected 
facilities.  These fees are collected as part of a funding mechanism aimed at ensuring that regional 
highways and arterial expansions keep pace with the projected vehicle trip 
increases.  Alternatively, minor fair share responsibilities may be waived when collection is 
infeasible or where other mitigation assignments substantially exceed the Project’s 
demonstrated impacts. 

Roadway widening has been recommended consistent with the improvements necessary to 
achieve acceptable peak hour intersection operations (see Table 1-5), however, additional 
roadway widening has not been recommended if the adjacent study area intersection of the 
deficient roadway segment is anticipated to operate at acceptable LOS without additional 
through lanes. 

1.5 LOCAL AND REGIONAL FUNDING MECHANISMS 

Transportation improvements throughout the City of Moreno Valley are funded through a 
combination of project mitigation, fair share contributions or development impact fee programs, 
such as Transportation Uniform Mitigation Fee (TUMF) program or the County’s Development 
Impact Fee (DIF) program.  Identification and timing of needed improvements is generally 
determined through local jurisdictions based upon a variety of factors. 

1.5.1 TRANSPORTATION UNIFORM MITIGATION FEE (TUMF) PROGRAM 

The Western Riverside Council of Governments (WRCOG) is responsible for establishing and 
updating TUMF rates.  The County may grant to developers a credit against the specific 
components of fees for the dedication of land or the construction of facilities identified in the list 
of improvements funded by each of these fee programs.  Fees are based upon projected land 
uses and a related transportation needs to address growth based upon a 2009 Nexus study.   

TUMF is an ambitious regional program created to address cumulative impacts of growth 
throughout western Riverside County.  Program guidelines are being handled on an iterative 
basis.  Exemptions, credits, reimbursements and local administration are being deferred to 
primary agencies.  The County of Riverside serves this function for the proposed Project.  Fees 
submitted to the County are passed on to the WRCOG as the ultimate program administrator.  
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Table 1‐3

Level of Level of Level of Level of Level of Level of

Traffic Service Service Service Service Service Service

# Intersection Control 2 AM PM AM PM AM PM AM PM AM PM AM PM

1 Nason St. / Street "A" CSS A A A A A A

2 Nason St. / Ironwood Av. TS B B B B D C D C F F F F

3 Nason St. / SR‐60 WB Ramps TS B C C C C C C C C C C C

4 Nason St. / SR‐60 EB Ramps TS B B B B C B C B C C C C

5 Lantz Ln. / Ironwood Av. CCS B B B B B B B B B B C B

6 Oliver St. / Street "C" CSS A A A A A A

7 Oliver St. / Ironwood Av. CCS B B B B B B B B B B C B
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).

1 Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.

2 CSS = Cross‐street Stop; TS = Traffic Signal

3 NA = Not applicable; intersection does not exist for analysis scenario.

2020 NP 2020 WP 2035 NP 2035 WP

NA3

NA3 NA3

NA3

Existing E+P

NA3

NA3

Summary of Intersection Level of Service
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Table 1‐5

# Intersection Location 2035 Recommended Improvements Program Improvements1 Fair Share2

NBL turn lane No

SBL turn lane No

EBR turn lane No

Modify the traffic signal to implement 

protected left turn phasing for the NB/SB 

approaches and overlap phasing on the EBR 

turn lane

No

1
Improvements included in TUMF Nexus or City of Moreno Valley DIF programs.

2 Program improvements constructed by project may be eligible for fee credit.  In lieu fee payment is at discretion of City. 

Represents the fair share percentage for the Project during the most impacted peak hour.

Summary of Improvements for Horizon Year (2035) Conditions

2 Nason St. / Ironwood Av. 13.0%
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TUMF guidelines empower a local zone committee to prioritize and arbitrate certain projects.  
The Project is located in the Central Zone.  The zone has developed a 5-year capital improvement 
program to prioritize public construction of certain roads.  TUMF is focused on improvements 
necessitated by regional growth.  The SR-60/Nason Street interchange, Nason Street, and 
Ironwood Avenue are designated TUMF roadways/facilities within the Project’s traffic study area.  

1.5.2 CITY OF MORENO VALLEY DEVELOPMENT IMPACT FEE (DIF) PROGRAM 

The City of Moreno Valley has created its own local Development Impact Fee (DIF) program to 
impose and collect fees from new residential, commercial and industrial development for the 
purpose of funding roadways and intersections necessary to accommodate City growth as 
identified in the City’s General Plan Circulation Element.  The City’s DIF program includes facilities 
that are not part of, or which may exceed improvements identified and covered by the TUMF 
program.  As a result, the pairing of the regional and local fee programs provides a more 
comprehensive funding and implementation plan to ensure an adequate and interconnected 
transportation system.  Under the City’s DIF program, the City may grant to developers a credit 
against specific components of fees when those developers construct certain facilities and 
landscaped medians identified in the list of improvements funded by the DIF program.   

The timing to use the DIF fees is established through periodic capital improvement programs 
which are overseen by the City’s Public Works Department.  Periodic traffic counts, review of 
traffic accidents, and a review of traffic trends throughout the City are also periodically 
performed by City staff and consultants.  The City uses this data to determine the timing of 
implementing the improvements listed in its facilities list. 

The Project applicant will be subject to the City’s DIF fee program, and will pay the requisite City 
DIF fees at the rates then in effect pursuant to the City’s ordinance.  The Project Applicant’s 
payment of the requisite DIF fees at the rates then in effect pursuant to the DIF Program will 
mitigate its impacts to DIF-funded facilities. 

1.5.3 FAIR SHARE CONTRIBUTION 

Project mitigation may include a combination of fee payments to established programs (e.g., 
TUMF and/or DIF), construction of specific improvements, payment of a fair share contribution 
toward future improvements or a combination of these approaches.  Improvements constructed 
by development may be eligible for a fee credit or reimbursement through the program where 
appropriate (to be determined at the City of Moreno Valley’s discretion). 

When off-site improvements are identified with a minor share of responsibility assigned to 
proposed development, the approving jurisdiction may elect to collect a fair share contribution 
or require the development to construct improvements.  Detailed fair share calculations, for each 
peak hour, has been provided on Table 1-6 for the applicable deficient intersections shown 
previously on Table 1-5.  Improvements included in a defined program and constructed by 
development may be eligible for a fee credit or reimbursement through the program where 
appropriate. 
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Table 1‐6

# Intersection Existing Project 2035 WP
Total New 

Traffic

Project % of 

New Traffic1

2 Nason St. / Ironwood Av.

AM: 955 102 1,741 786 13.0%

PM: 785 136 1,789 1,004 13.5%
1 Project percentage of new traffic between Existing (2015) and Horizon Year (2035) traffic conditions.

BOLD = Peak hour with the highest delay.

Project Fair Share Calculations

12

1.am

Packet Pg. 2818

A
tt

ac
h

m
en

t:
 T

ra
ff

ic
 Im

p
ac

t 
A

n
al

ys
is

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



 Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report REV.docx 

13 

1.6 ON-SITE ROADWAY AND SITE ACCESS IMPROVEMENTS 

The Project is proposed to have access on Nason Street via Street “A”, Ironwood Avenue via 
Street “B” (northern extension of Lantz Lane), and Oliver Street via Street “C”.  All Project 
driveways are proposed to accommodate full-access (e.g., no turning movement restrictions). 

1.6.1 SITE ADJACENT ROADWAY AND SITE ACCESS IMPROVEMENTS 

The recommended site-adjacent roadway improvements for the Project are described below.  
These improvements need to be incorporated into the project description prior to Project 
approval or imposed as conditions of approval as part of the Project approval.  Exhibit 1-3 
illustrates the site-adjacent roadway improvement recommendations for the Project. 

Exhibit 1-3 also illustrates the on-site and site adjacent recommended intersection improvements 
at the Project driveways.  Construction of on-site and site adjacent improvements are 
recommended to occur in conjunction with adjacent Project development activity, or as needed 
for Project access purposes. 

Ironwood Avenue – Ironwood Avenue is an east-west oriented roadway located along the 
Project’s southern boundary.   Construct Ironwood Avenue from Nason Street to Oliver Street at 
its ultimate half-section width as a minor arterial (88-foot right-of-way), in compliance with 
applicable City of Moreno Valley standards.  Improvements along the Project’s frontage (north 
side of Ironwood Avenue) would be those required by final conditions of approval for the 
proposed project and applicable City of Moreno Valley standards. 

Nason Street – Nason Street is a north-south oriented roadway located along the Project’s 
western boundary.  Construct Nason Street from the Project’s northern boundary to Ironwood 
Avenue at its ultimate half-section width as a collector (66-foot right-of-way), in compliance with 
applicable City of Moreno Valley standards.  Improvements along the Project’s frontage (east 
side of Nason Street) would be those required by final conditions of approval for the proposed 
Project and applicable City of Moreno Valley standards. 

Oliver Street – Oliver Street is a north-south oriented roadway located along the Project’s eastern 
boundary.  Construct Oliver Street from the Project’s northern boundary to Ironwood Avenue at 
its ultimate half-section width as a collector (66-foot right-of-way), in compliance with applicable 
City of Moreno Valley standards.  Improvements along the Project’s frontage (west side of Oliver 
Street) would be those required by final conditions of approval for the proposed Project and 
applicable City of Moreno Valley standards. 

On-site traffic signing and striping should be implemented in conjunction with detailed 
construction plans for the Project site. 

Sight distance at each project access point should be reviewed with respect to standard Caltrans 
and City of Moreno Valley sight distance standards at the time of preparation of final grading, 
landscape and street improvement plans. 
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1.7 ON-SITE TRAFFIC CALMING MEASURES 

The immediate purpose of traffic calming is to reduce the speed and volume of traffic to 
acceptable levels (“acceptable” for the functional class of a street and the nature of bordering 
activity). Reductions in traffic speed and volume, however, are just means to other ends such as 
traffic safety and active street life. Calming traffic through the application of project design 
features intended to achieve slower speeds for motor vehicles, increase safety and the 
perception of safety for pedestrians and bicyclists, and increase access for all modes of 
transportation is the primary goal of any well designed residential street system.  

In particular, some traffic calming elements should be incorporated in the design in and around 
schools to provide a comfortable and friendly environment for walking and to tightly control the 
behavior of cars and parents. If the school is located on a principal roadway carrying more than 
4,000 vehicles per day, appropriate traffic calming features should be used to hold speeds down 
to 25 mph – even when children are not in school. Some typical traffic calming/management 
principles for school areas include:  (5) 

 Separate modes of transportation (i.e., cars, buses, pedestrians) 

 Keep all turning movements low speed 

 Provide 24-hour low speed (i.e., 25 mph or less) through design 

 Provide well identified pedestrian crossings 

 Give priority to pedestrians and bicyclists 

The following traffic calming or traffic management design features can be used to achieve the 
aforementioned goals. Examples of each of the following traffic calming design features are 
shown on Exhibit 1-4. 

1.7.1 ALL-WAY STOP CONTROL 

All-way stop controls require motorists in all approaches to stop before continuing on in the 
direction of travel.  However, implementation of an all-way stop control is only recommended if 
volume warrants are met. 

Purpose: 

 Reduce vehicle speeds 

 Improve safety 

Considerations: 

 Potential adverse reaction by drivers due to increased delays. 

Estimated Cost: 

 The cost for implementation is low and requires only signage and striping.  
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1.7.2 SPEED HUMPS OR SPEED BUMPS 

Speed humps are typically paved with asphalt, approximately 3-6 inches high at their center, and 
extend the full width of the street.   

Purpose: 

 Traffic calming narrow streets. 

 Reducing speeds where crosswalks cross local and low-volume collector roadways. 

Considerations: 

 Has minimum effect on trucks and sport utility vehicles and may worsen speeding 
problems. 

 Use when problems are very localized and can be controlled with a single measure. 

 Often found to be noisy by adjacent neighbors. 

 Lowest priced traffic calming features. 

Estimated Cost: 

 Approximately $2,000. 

1.7.3 RECOMMENDATIONS 

As shown on Exhibit 1-5, potential all-way stop locations along Street “A” could be a relatively 
low cost solution to discourage speeding along this street segment, if speeding becomes an issue 
after the Project is constructed and occupied and appropriate warrants are met.  As these 
particular street sections are bounded on either side by private residential units, the use of 
midblock chokers or street narrowing measures were considered, but have not been 
recommended as they would reduce the amount of on-street parking in front of nearby 
residential units. 

Potential speed hump locations are also identified on Exhibit 1-5.  No other local residential street 
segments were identified to require additional traffic calming design features beyond those 
already contemplated by the local street design.   
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2 METHODOLOGIES 

This section of the report presents the methodologies used to perform the traffic analyses 
summarized in this report.  The methodologies described are consistent with City of Moreno 
Valley traffic study guidelines. 

2.1 LEVEL OF SERVICE 

Traffic operations of roadway facilities are described using the term "Level of Service" (LOS).  LOS 
is a qualitative description of traffic flow based on several factors such as speed, travel time, 
delay, and freedom to maneuver.  Six levels are typically defined ranging from LOS A, 
representing completely free-flow conditions, to LOS F, representing breakdown in flow resulting 
in stop-and-go conditions.  LOS E represents operations at or near capacity, an unstable level 
where vehicles are operating with the minimum spacing for maintaining uniform flow.  

2.2 INTERSECTION CAPACITY ANALYSIS 

The definitions of LOS for interrupted traffic flow (flow restrained by the existence of traffic 
signals and other traffic control devices) differ slightly depending on the type of traffic control.  
The LOS is typically dependent on the quality of traffic flow at the intersections along a roadway.  
The Highway Capacity Manual (HCM) 2010 methodology expresses the LOS at an intersection in 
terms of delay time for the various intersection approaches. (6) The HCM uses different 
procedures depending on the type of intersection control.  

2.2.1 SIGNALIZED INTERSECTIONS 

The City of Moreno Valley requires signalized intersection operations analysis based on the 
methodology described in Chapter 18 and Chapter 31 of the HCM 2010. (6)  Intersection LOS 
operations are based on an intersection’s average control delay.  Control delay includes initial 
deceleration delay, queue move-up time, stopped delay, and final acceleration delay.  For 
signalized intersections LOS is directly related to the average control delay per vehicle and is 
correlated to a LOS designation as described in Table 2-1. 
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TABLE 2-1: SIGNALIZED INTERSECTION HCM 2010 LOS THRESHOLDS 

Description 
Average Control 
Delay (Seconds) 

V/C ≤ 1.0 

Level of Service  
V/C ≤ 1.0 

Level of Service 
V/C > 1.0 

Operations with very low delay occurring with favorable 
progression and/or short cycle length. 

0 to 10.00 A F 

Operations with low delay occurring with good progression 
and/or short cycle lengths. 

10.01 to 20.00 B F 

Operations with average delays resulting from fair 
progression and/or longer cycle lengths.  Individual cycle 
failures begin to appear. 

20.01 to 35.00 C F 

Operations with longer delays due to a combination of 
unfavorable progression, long cycle lengths, or high V/C 
ratios.  Many vehicles stop and individual cycle failures are 
noticeable. 

35.01 to 55.00 D F 

Operations with high delay values indicating poor 
progression, long cycle lengths, and high V/C ratios.  
Individual cycle failures are frequent occurrences.  This is 
considered to be the limit of acceptable delay. 

55.01 to 80.00 E F 

Operation with delays unacceptable to most drivers 
occurring due to over saturation, poor progression, or very 
long cycle lengths 

80.01 and up F F 

Source:  HCM 2010, Chapter 18  

All signalized study area intersections have utilized the Vistro software (Version 2.0-08), with the 
exception of the SR-60 Freeway ramps at Nason Street which have utilized the Synchro software 
(Version 8.0, Build 801, Revision 563), within the study area.  Synchro is a macroscopic traffic 
software program that is based on the signalized intersection capacity analysis as specified in the 
Chapters 18 and 31 of the HCM 2010. (6)  Macroscopic level models represent traffic in terms of 
aggregate measures for each movement at the study intersections.  Equations are used to 
determine measures of effectiveness such as delay and queue length. The LOS and capacity 
analysis performed by Synchro takes into consideration optimization and coordination of 
signalized intersections within a network.   

The LOS analysis for signalized intersections has been performed using optimal cycle lengths, 
splits and offsets for the study area intersections.  Appropriate time for pedestrian crossings has 
also been considered in the signalized intersection analysis. 

The peak hour traffic volumes have been adjusted using a peak hour factor (PHF) to reflect peak 
15 minute volumes.  Common practice for LOS analysis is to use a peak 15-mintue rate of flow.  
However, flow rates are typically expressed in vehicles per hour.  The PHF is the relationship 
between the peak 15-minute flow rate and the full hourly volume (e.g. PHF = [Hourly Volume] / 
[4 x Peak 15-minute Flow Rate]).  The use of a 15-minute PHF produces a more detailed analysis 
as compared to analyzing vehicles per hour.  In an effort to conduct a conservative analysis, 
existing PHFs have been used for all analysis scenarios.  Per Chapter 4 of the HCM 2010, PHF 
values over 0.95 often are indicative of high traffic volumes with capacity constraints on peak 
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hour flows while lower PHF values are indicative of greater variability of flow during the peak 
hour. (6) 

2.2.2 UNSIGNALIZED INTERSECTIONS 

The City of Moreno Valley requires the operations of unsignalized intersections be evaluated 
using the methodology described in Chapter 19, Chapter 20, Chapter 32 of the HCM 2010.  (6)  
The LOS rating is based on the weighted average control delay expressed in seconds per vehicle 
(see Table 2-2).   

TABLE 2-2: UNSIGNALIZED INTERSECTION LOS THRESHOLDS 

Description Average Control Delay 
Per Vehicle (Seconds) 

Level of Service, 
V/C ≤ 1.0 

Level of Service, 
V/C > 1.0 

Little or no delays. 0 to 10.00 A F 

Short traffic delays. 10.01 to 15.00 B F 

Average traffic delays. 15.01 to 25.00 C F 

Long traffic delays. 25.01 to 35.00 D F 

Very long traffic delays. 35.01 to 50.00 E F 

Extreme traffic delays with 
intersection capacity exceeded. 

> 50.00 F F 

Source:  HCM 2010, Chapter 19 and Chapter 20 

At two-way or side-street stop-controlled intersections, The LOS criteria apply to each lane on a 
given approach and to each approach on the minor street.  LOS is not calculated for major-street 
approaches or for the intersection as a whole.  For all-way stop controlled intersections, LOS is 
based solely on control delay for assessment of LOS at the approach and intersection levels. 

2.3 ROADWAY SEGMENT CAPACITY ANALYSIS 

Roadway segment operations have been evaluated using the City of Moreno Valley Daily 
Roadway Capacity Values provided in the City of Moreno Valley Transportation Engineering 
Division Traffic Impact Analysis (TIA) Preparation Guide (dated August 2007). (1) Per the City of 
Moreno Valley TIA guidelines, roadway segments within the study area should maintain the LOS 
capacities illustrated on Exhibit 2-1.  The daily roadway segment capacities for each type of 
roadway are summarized in Table 2-3.  These roadway capacities are “rule of thumb” estimates 
for planning purposes and are affected by such factors as intersections (spacing, configuration 
and control features), degree of access control, roadway grades, design geometrics (horizontal 
and vertical alignment standards), sight distance, vehicle mix (truck and bus traffic) and 
pedestrian bicycle traffic.  As such, where the ADT-based roadway segment analysis indicates a 
deficiency (unacceptable LOS), a review of the more detailed peak hour intersection analysis and 
progression analysis are undertaken.  The more detailed peak hour intersection analysis explicitly 
accounts for factors that affect roadway capacity.  Therefore, roadway segment widening is 
typically only recommended if the peak hour intersection analysis indicates the need for 
additional through lanes. 
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TABLE 2-3: ROADWAY SEGMENT CAPACITY LOS THRESHOLDS 

Facility Type 
Level of Service Capacity1 

A B C D E 

Six Lane Divided Arterial 33,900 39,400 45,000 50,600 56,300 

Four Lane Divided Arterial 22,500 26,300 30,000 33,800 37,500 

Four Lane Undivided Arterial 15,000 17,500 20,000 22,500 25,000 

Two Lane Industrial Collector 7,500 8,800 10,000 11,300 12,500 

Two Lane Undivided Residential N/A N/A N/A N/A 2,000 

1 These maximum roadway capacities have been extracted from the City of Moreno Valley's Transportation Division's TIA Preparation Guidelines 
(August 2007).  These roadway capacities are "rule of thumb" estimates for planning purposes.  The LOS "E" service volumes are estimated 
maximum daily capacity for respective roadway classifications.  Capacity is affected by such factors as intersections (spacing, configuration and 
control features), degree of access control, roadway grades, design geometrics (horizontal and vertical alignment standards), sight distance, 
vehicle mix (truck and bus traffic) and pedestrian and bicycle traffic. 

2.4 TRAFFIC SIGNAL WARRANT ANALYSIS METHODOLOGY 

The term "signal warrants" refers to the list of established criteria used by Caltrans and other 
public agencies to quantitatively justify or ascertain the potential need for installation of a traffic 
signal at an otherwise unsignalized intersection.  This TIA uses the signal warrant criteria 
presented in the latest edition of the Federal Highway Administration’s (FHWA) Manual on 
Uniform Traffic Control Devices (MUTCD), as amended by the MUTCD 2012 California 
Supplement, for all study area intersections. (7)   

The signal warrant criteria for Existing conditions are based upon several factors, including 
volume of vehicular and pedestrian traffic, frequency of accidents, and location of school areas.  
Both the FHWA’s MUTCD and the MUTCD 2012 California Supplement indicate that the 
installation of a traffic signal should be considered if one or more of the signal warrants are met. 
(7)  Specifically, this TIA utilizes the Peak Hour Volume-based Warrant 3 as the appropriate 
representative traffic signal warrant analysis for Existing traffic conditions.  Warrant 3 criteria are 
basically identical for both the FHWA’s MUTCD and the MUTCD 2012 California Supplement.  
Warrant 3 is appropriate to use for this TIA because it provides specialized warrant criteria for 
intersections with rural characteristics (e.g. located in communities with populations of less than 
10,000 persons or with adjacent major streets operating above 40 miles per hour).  For the 
purposes of this study, the speed limit was the basis for determining whether Urban or Rural 
warrants were used for a given intersection.  

Future unsignalized intersections have been assessed regarding the potential need for new traffic 
signals based on future average daily traffic (ADT) volumes, using the Caltrans planning level ADT-
based signal warrant analysis worksheets. 
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Traffic signal warrant analyses were performed for the following unsignalized study area 
intersections listed on Table 2-4. 

TABLE 2-4: TRAFFIC SIGNAL WARRANT ANALYSIS LOCATIONS 

ID Intersection Location Jurisdiction 

1 Nason Street / Street “A”  Moreno Valley 

5 Street “B” / Ironwood Avenue Moreno Valley 

6 Oliver Street / Street “C” Moreno Valley 

7 Oliver Street / Ironwood Avenue Moreno Valley 

It is important to note that a signal warrant defines the minimum condition under which the 
installation of a traffic signal might be warranted.  Meeting this threshold condition does not 
require that a traffic control signal be installed at a particular location, but rather, that other 
traffic factors and conditions be evaluated in order to determine whether the signal is truly 
justified.  It should also be noted that signal warrants do not necessarily correlate with LOS.  An 
intersection may satisfy a signal warrant condition and operate at or above acceptable LOS or 
operate below acceptable LOS and not meet a signal warrant. 

2.5 LOS CRITERIA 

The definition of an intersection deficiency in the City of Moreno Valley is based on the City of 
Moreno Valley General Plan Circulation Element.  The City of Moreno Valley General Plan states 
that target LOS “C” or LOS “D” be maintained along City roads (including intersections) wherever 
possible.  An exhibit depicting the level of service standards within the City was previously 
provided on Exhibit 2-1. 

A summary of jurisdiction, LOS methodology and acceptable LOS for all the study area 
intersections in this TIA is shown on Table 2-5.   

TABLE 2-5: SUMMARY OF LOS CRITERIA AND FOR STUDY AREA INTERSECTIONS 

# Intersection 
Traffic 

Control2 Jurisdiction 
LOS 

Methodology1 
Acceptable 

LOS 

1 Nason Street / Street “A” CSS Moreno Valley HCM 2010 C 

2 Nason Street / Ironwood Avenue TS Moreno Valley HCM 2010 D 

3 Nason Street / SR-60 WB Ramps TS Moreno Valley HCM 2010 D 

4 Nason Street / SR-60 EB Ramps TS Moreno Valley HCM 2010 D 

5 Lantz Lane / Ironwood Avenue CSS Moreno Valley HCM 2010 C 

6 Oliver Street / Street “C” CSS Moreno Valley HCM 2010 C 

7 Oliver Street / Ironwood Avenue CSS Moreno Valley HCM 2010 C 
1 HCM 2010 =  Highway Capacity Manual 2010 Methodology 

2CSS = Cross-street Stop; TS = Traffic Signal 
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3 AREA CONDITIONS 

This section provides a summary of the existing circulation network, the City of Moreno Valley 
and a review of existing peak hour intersection operations, roadway segment analyses, and traffic 
signal warrants. 

3.1 EXISTING CIRCULATION NETWORK 

The study area includes a total of seven existing and future intersections as shown previously on 
Exhibit 1-2.  Of these seven intersections, the existing study area circulation network includes five 
intersections.  Nason Street / Street “A” and Oliver Street / Street “C” are planned future 
intersections that do not currently exist.  Exhibit 3-1 illustrates the study area intersections 
located near the proposed Project and identifies the number of through traffic lanes for existing 
roadways and intersection traffic controls. 

3.2 CITY OF MORENO VALLEY GENERAL PLAN CIRCULATION ELEMENT 

As previously noted, the Project site is located within the City of Moreno Valley.  Exhibit 3-2 shows 
the City of Moreno Valley General Plan Circulation Element.  Exhibit 3-3 shows the City of Moreno 
Valley’s General Plan Roadway Cross-Sections. 

3.3 TRANSIT SERVICE 

The study area is currently not being served by any direct transit line.  The Riverside Transit 
Agency (RTA) has existing bus services running along Nason Street, south of the SR-60 Freeway 
via Route 210. The existing Route 210 is illustrated on Exhibit 3-4.  Transit service is reviewed and 
updated by RTA periodically to address ridership, budget and community demand needs.  
Changes in land use can affect these periodic adjustments which may lead to either enhanced or 
reduced service where appropriate.  As such, it is recommended that the applicant work in 
conjunction with RTA to potentially provide bus service to the site. 

3.4 BICYCLE & PEDESTRIAN FACILITIES 

Field observations conducted in January 2015 indicate nominal pedestrian and bicycle activity 
within the study area.  Existing pedestrian facilities (sidewalk and crosswalk) locations within the 
study area are shown on Exhibit 3-5.  The City of Moreno Valley’s Master Plan of Trails is shown 
on Exhibit 3-6.  As shown on Exhibit 3-6, there are proposed trails along Ironwood Avenue east 
of Nason Street and along Oliver Street. 

Class I bikeways are off-road bicycle and pedestrian facilities.  Class II bikeways are intended to 
delineate the right-of-way assigned to bicyclists and motorists, and to provide for more 
predictable movements. Bike lane signs and pavement marking help define the type of bikeway.  
Class II bikeways are on-road, but are not delineated through pavement markings and only 
through signage.  A more important reason for bike lanes is to better accommodate bicyclists 
through corridors where insufficient room exists for safe bicycling on existing streets.    
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There are existing Class II bike lanes on Nason Street south of the SR-60 WB Ramps interchange.  
Class II bikeways are proposed along Nason Street (south of Ironwood Avenue), Ironwood 
Avenue.  The City of Moreno Valley’s Bike Plan is shown on Exhibit 3-7. 

3.5 EXISTING TRAFFIC COUNTS 

The AM peak hour traffic volumes were determined by counting traffic volumes in the two hour 
period between 7:00 and 9:00 AM on January 29, 2015.  Similarly, the PM peak hour traffic 
volumes were identified by counting traffic volumes in the two-hour period from 4:00 to 6:00 PM 
on January 29, 2015.  The January 29, 2015 (Thursday) count data is representative of typical 
weekday peak hour traffic conditions in the study area.  There were no observations made in the 
field that would indicate a typical traffic conditions on this date, such as construction activity or 
detour routes.  All near-by schools were in session and operating on normal bell schedules.  The 
raw manual peak hour turning movement traffic count data sheets are included in Appendix “3.1”.  
Where actual 24-hour tube count data was not available, Existing ADT volumes were based upon 
factored intersection peak hour counts collected by Urban Crossroads, Inc. using the following 
formula for each intersection leg: 

Weekday PM Peak Hour (Approach Volume + Exit Volume) x 10.0210 

It should be noted that for those roadway segments which have 24-hour tube count data available 
(as provided in Appendix “3.1”), a comparison between the PM peak hour and daily traffic volumes 
indicated that the peak-to-daily relationship was approximately 9.80 percent (i.e., the PM peak hour 
volumes are approximately ten percent of the total daily traffic volume).  As such, the above 
equation utilizing a factor of 10 estimated the ADT volumes on the study area roadway segments 
assuming a peak-to-daily relationship of 9.80 percent (i.e., 1/0.100210 = 9.80).  Existing ADT, AM 
and PM peak hour intersection volumes are shown on Exhibit 3-8. 

3.6 EXISTING CONDITIONS INTERSECTION OPERATIONS ANALYSIS 

Existing peak hour traffic operations have been evaluated for the study area intersections based 
on the analysis methodologies presented in Section 2.2 Intersection Capacity Analysis of this 
report. The intersection operations analysis results are summarized in Table 3-1 which indicates 
that the existing study area intersections are currently operating at an acceptable LOS during the 
peak hours, based on applicable jurisdiction’s LOS criteria. 

Consistent with Table 3-1, a summary of the peak hour intersection LOS for Existing conditions 
are shown on Exhibit 3-9.  The intersection operations analysis worksheets are included in 
Appendix “3.2” of this TIA. 
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Table 3‐1

Delay2 Level of

Traffic Northbound Southbound Eastbound Westbound (secs.) Service

# Intersection Control3 L T R L T R L T R L T R AM PM AM PM

1 Nason St. / Street "A"

2 Nason St. / Ironwood Av. TS 0 1 1 0 1 0 1 1 0 1 1 0 18.1 16.7 B B

3 Nason St. / SR‐60 WB Ramps TS 1 2 1> 1 2 0 1 1 1> 1 1 1> 19.1 20.3 B C

4 Nason St. / SR‐60 EB Ramps TS 0 2 0 1 2 0 1 1 1 0 0 0 11.9 14.1 B B

5 Lantz Ln. / Ironwood Av. CCS 0 1 0 0 0 0 0 1 d 0 1 0 11.6 11.0 B B

6 Oliver St. / Street "C"

7 Oliver St. / Ironwood Av. CCS 0 1 0 0 1 0 0 1 d 0 1 0 11.5 11.2 B B
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).

1
 When a right turn is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for right

turning vehicles to travel outside the through lanes.

2
Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.

3
CSS = Cross‐street Stop; TS = Traffic Signal

Intersection Analysis for Existing (2015) Conditions

Intersection Approach Lanes1

      L  =  Left;  T  =  Through;  R  =  Right; > = Right‐Turn Overlap Phasing;  d= Defacto Right Turn Lane

Future Intersection

Future Intersection
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3.7 EXISTING CONDITIONS ROADWAY SEGMENT CAPACITY ANALYSIS 

The City of Moreno Valley General Plan Circulation Element provides roadway volume capacity 
values presented previously on Table 2-3.  The roadway segment capacities are approximate 
figures only, and are used at the General Plan level to assist in determining the roadway 
functional classification (number of through lanes) needed to meet traffic demand.  Table 3-2 
provides a summary of the Existing conditions roadway segment capacity analysis based on the 
City of Moreno Valley General Plan Circulation Element Roadway Segment Capacity (LOS) 
Thresholds identified previously on Table 2-3.  As shown on Table 3-2, all of the study area 
segments currently operate at acceptable LOS based on the City’s planning level daily roadway 
capacity thresholds. 

3.8 EXISTING CONDITIONS TRAFFIC SIGNAL WARRANTS ANALYSIS 

Traffic signal warrants for Existing traffic conditions are based on existing peak hour intersection 
turning volumes.  For Existing traffic conditions, no study area intersections appear to currently 
warrant a traffic signal (See Appendix “3.3”). 

3.9 EXISTING CONDITIONS OFF-RAMP QUEUING ANALYSIS 

A queuing analysis was performed for the off-ramps at the SR-60 Freeway at Nason Street 
interchange to assess vehicle queues for the off ramps that may potentially result in deficient 
peak hour operations at the ramp-to-arterial intersections and may potentially “spill back” onto 
the SR-60 Freeway mainline. Queuing analysis findings are presented in Table 3-3. It is important 
to note that off-ramp lengths are consistent with the measured distance between the 
intersection and the freeway mainline.  As shown on Table 3-3, there are no queuing issues during 
the peak 95th percentile traffic flows under Existing traffic conditions. Worksheets for Existing 
traffic conditions off-ramp queuing analysis are provided in Appendix “3.4”. 
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Table 3‐2

Roadway LOS Existing Acceptable

# Roadway Section Capacity1 (2015) V/C LOS LOS

1 Street "A" to Ironwood Avenue N/A C

2 South of Ironwood Avenue 2U 12,500 4,306 0.34 A D

3 North of SR‐60 WB Ramps 4D 37,500 4,760 0.38 A D

4 SR‐60 WB Ramps to SR‐60 EB Ramps 4D 37,500 12,687 0.34 A D

5 4D 37,500 17,807 0.47 A D

6 2U 12,500 6,754 0.54 A C

7 2U 12,500 4,568 0.37 A C

8 Lantz Lane to Oliver Street 2U 12,500 4,279 0.34 A C

9 East of Oliver Street 2U 12,500 4,319 0.35 A C

10 Oliver Street Between Street "C" and Ironwood Avenue N/A C

BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).

N/A = Not Applicable; Segment does not exist.

1 These maximum roadway capacities have been extracted from the City of Moreno Valley's Transportation Division's Traffic Impact Analysis

South of SR‐60 EB RampsSouth of SR‐60 EB Ramps

Ironwood 

Avenue

Transportation Division's Traffic Impact Analysis Preparation Guidelines (August 2007).  These roadway capacities are "rule of thumb" estimates for planning purposes. 

The LOS "E" service volumes are estimated maximum daily capacity for respective classifications.  Capacity is affected by such factors as intersections (spacing, 

configuration and control features), degree of access control, roadway grades, design geometrics (horizontal and vertical alignment standards), sight distance, vehicle 

mix (truck and bus traffic) and pedestrian and bicycle traffic.

West of Nason Street

Nason Street to Lantz Lane

Roadway Volume/Capacity Analysis for Existing (2015) Conditions

Segment Limits

Nason Street
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Table 3‐3

Available Stacking

Intersection Movement Distance (Feet) AM PM

Nason St. / SR‐60 WB Ramps WBL 1,370 83 132 Yes Yes

WBT 2,140 21 31 Yes Yes

WBR 190 0 0 Yes Yes

Nason St. / SR‐60 EB Ramps EBL 805 27 96 Yes Yes

EBT 1,300 46 66 Yes Yes

EBR 225 45 63 Yes Yes

2  Maximum queue length for the approach reported.

1 Stacking Distance is acceptable if the required stacking distance is less than or equal to the stacking distance provided. An additional 15 feet of stacking

which is assumed to be provided in the transition for turn pockets is reflected in the stacking distance shown on this table, where applicable.

AM Peak Hour PM Peak Hour

Peak Hour Freeway Off‐Ramp Queuing Summary for Existing (2015) Conditions

95th Percentile Queue (Feet)  2 Acceptable? 1
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4 PROJECTED FUTURE TRAFFIC 

This section presents the traffic volumes estimated to be generated by the Project, as well as the 
Project’s trip assignment onto the study area roadway network.  The Project is located east of 
Nason Street and north of Ironwood Avenue in the City of Moreno Valley, and is proposed to 
consist of 181 single family detached residential dwelling units.  For the purposes of this traffic 
study, the Project is assumed to be built and fully occupied by Year 2020. 

The Project is proposed to have access on Nason Street via Street “A”, Ironwood Avenue via 
Street “B” (northern extension of Lantz Lane), and Oliver Street via Street “C”.  All Project 
driveways are proposed to accommodate full-access (e.g., no turning movement restrictions). 

4.1 PROJECT TRIP GENERATION 

Trip generation represents the amount of traffic which is both attracted to and produced by a 
development.  Determining traffic generation for a specific project is therefore based upon 
forecasting the amount of traffic that is expected to be both attracted to and produced by the 
specific land uses being proposed for a given development. 

Trip generation rates used to estimate Project traffic and a summary of Project’s trip generation 
are shown in Table 4-1.  The trip generation rates are based upon data collected by the Institute 
of Transportation Engineers (ITE) and presented in ITE’s most recent edition of Trip Generation 
manual.  (2) 

The Project is anticipated to generate a net total of approximately 1,723 trip-ends per day with 
136 AM peak hour trips and 181 PM peak hour trips. 

4.2 PROJECT TRIP DISTRIBUTION 

Trip distribution is the process of identifying the probable destinations, directions or traffic routes 
that will be utilized by Project traffic. The potential interaction between the planned land uses 
and surrounding regional access routes are considered, to identify the route where the Project 
traffic would distribute.  The Project trip distribution was developed based on anticipated travel 
patterns to and from the Project site for the traffic associated with the proposed residential use. 

The total volume on each roadway was divided by the total site traffic generation to indicate the 
percentage of Project traffic that would use each component of the regional roadway system in 
each relevant direction.  The Project trip distribution patterns are graphically depicted on Exhibit 
4-1. 

4.3 MODAL SPLIT 

The traffic reducing potential of public transit, walking or bicycling have not been considered in 
this TIA.  Essentially, the traffic projections are "conservative" in that these alternative travel 
modes might be able to reduce the forecasted traffic volumes. 
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Table 4‐1

ITE

Code In Out Total In Out Total

Single Family Detached Residential 210 DU 0.19 0.56 0.75 0.63 0.37 1.00 9.52

Land Use Quantity Units2 In Out Total In Out Total

Single Family Detached Residential 181 DU 34 102 136 114 67 181 1,723

1  Source:  ITE (Institute of Transportation Engineers) Trip Generation Manual, 9th Edition, 2012.

2  DU = Dwelling Units

Project Trip Generation Summary

Land Use Units2
AM Peak Hour PM Peak Hour

Daily

Project Trip Generation Rates1

AM Peak Hour PM Peak Hour

Daily

Project Trip Generation Summary
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4.4 PROJECT TRIP ASSIGNMENT 

The assignment of traffic from the Project area to the adjoining roadway system is based upon 
the Project trip generation, trip distribution, and the arterial highway and local street system 
improvements that would be in place by the time of initial occupancy of the Project.  Based on 
the identified Project traffic generation and trip distribution patterns, Project ADT, AM and PM 
peak hour traffic volumes are shown on Exhibit 4-2.   

4.5 BACKGROUND TRAFFIC 

Future year traffic forecasts have been based upon five (5) years of background (ambient) growth 
at 2% per year for 2020 traffic conditions.  The ambient growth factor is intended to approximate 
regional traffic growth.  The total ambient growth is 10.41% for 2020 traffic conditions 
(compounded growth of two percent per year over five years or 1.025 years).  This ambient growth 
rate is added to existing traffic volumes to account for area-wide growth not reflected by 
cumulative development projects.  Ambient growth has been added to daily and peak hour traffic 
volumes on surrounding roadways, in addition to traffic generated by the development of future 
projects, located within or in close proximity to the study area, that have been approved but not 
yet built and/or for which development applications have been filed and are under consideration 
by governing agencies. 

4.6 CUMULATIVE DEVELOPMENT TRAFFIC 

CEQA guidelines require that other reasonably foreseeable development projects which are 
either approved or being processed concurrently in the study area also be included as part of a 
cumulative analysis scenario.  A cumulative project list was developed for the purposes of this 
analysis through consultation with planning and engineering staff from the City of Moreno Valley 
and adjacent jurisdictions. Exhibit 4-3 illustrates the cumulative development location map.  A 
summary of cumulative development projects and their proposed land uses are shown on Table 
4-2. If applicable, the traffic generated by individual cumulative projects was manually added to 
the Opening Year and Horizon Year forecasts to ensure that traffic generated by the listed 
cumulative development projects in Table 4-2 are reflected as part of the background traffic. 

4.7 OPENING YEAR CUMULATIVE (2020) CONDITIONS 

To provide a comprehensive assessment of potential transportation network deficiencies, two 
types of analyses, “buildup” and “buildout”, were performed in support of this work effort.  The 
“buildup” method was used to approximate the Opening Year Cumulative traffic forecasts, and 
is intended to identify the cumulative impacts on both the existing and planned near-term 
circulation system.  The Opening Year Cumulative traffic forecasts include background traffic, 
traffic generated by other cumulative development projects within the study area, and the traffic 
generated by the proposed Project.  The “buildout” approach is used to forecast the Horizon Year 
Without and With Project conditions of the study area. 
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Table 4‐2

Page 1 of 7

TAZ Project Name Land Use1 Quantity Units2

1 PA 06‐0152 & PA 06‐0153 (First Park Nandina I & II) High‐Cube Warehouse 1,182.918 TSF

2 Integra Pacific Industrial Facility High‐Cube Warehouse 880.000 TSF

3A PA 08‐0072 (Overton Moore Properties) High‐Cube Warehouse 520.000 TSF

3B Harbor Freight Expansion High‐Cube Warehouse 1,279.910 TSF

4 PA 04‐0063 (Centerpointe Buildings 8 and 9) General Light Industrial 361.384 TSF

General Light Industrial 204.657 TSF

High‐Cube Warehouse 409.920 TSF

6 PA 07‐0079 (Indian Business Park) High‐Cube Warehouse 1,560.046 TSF

Hotel 110 RMS

Fast Food w/Drive Thru 8.000 TSF

Commercial 42.400 TSF

8 First Inland Logistics Center High‐Cube Warehouse 400.130 TSF

9 TM 33607  Condo/Townhomes  52 DU

10 PA 08‐0093 (Centerpointe Business Park II) General Light Industrial 99.988 TSF

11 PA 06‐0021; PA 06‐0022; PA 06‐0048; PA 06‐0049 (Komar Investments) Warehousing 2,057.400 TSF

12A PA 06‐0017 (Ivan Devries)  Industrial Park  569.200 TSF

12B Modular Logistics (Dorado Property)  High‐Cube Warehouse  1,109.378 TSF

13 PA 09‐0004 (Vogel) High‐Cube Warehouse 1,616.133 TSF

14 TM 34748  SFDR  135 DU

15 First Nandina Logistics Center  High‐Cube Warehouse  1,450.000 TSF

16 PA 09‐0031  Gas Station  12 VFP

First Park Nandina III High‐Cube Warehouse 691.960 TSF

Moreno Valley Commerce Park High‐Cube Warehouse 354.321 TSF

 General Light Industrial  16.732 TSF

 Warehousing  87.429 TSF

 High‐Cube Warehouse  1,380.246 TSF

19A TM 33810  SFDR  16 DU

19B TM 34151  SFDR  37 DU

20 373K Industrial Facility  High‐Cube Warehouse  373.030 TSF

21 TM 32716  SFDR  57 DU

22 TM 32917  Condo/Townhomes  227 DU

23 TM 33417  Condo/Townhomes  60 DU

24 TM 34988  Condo/Townhomes  271 DU

25A TM 34216  Condo/Townhomes  39 DU

25B TM 34681  Condo/Townhomes  49 DU

Discount Supermarket 95.440 TSF

Specialty Retail 14.800 TSF

Moreno Beach Marketplace (Lowe's) Commercial Retail 175.000 TSF

Auto Mall Specific Plan (Planning Area C) Commercial Retail 304.500 TSF

Westridge High‐Cube Warehouse 937.260 TSF

High‐Cube Warehouse 1,916.190 TSF

Warehousing 328.448 TSF

High‐Cube Warehouse 41,400.000 TSF

Warehousing 200.000 TSF

Gas Station w/ Market 12 VFP

Existing SFDR 7 DU

Medical Offices 190.000 TSF

Commercial Retail 210.000 TSF

Research & Education 200.000 TSF

Hospital 50 Beds

Institutional Residential 660 Beds

28  Alessandro Metrolink Station   Light Rail Transit Station  300 SP

29 Airport Master Plan Airport Use 559.000 TSF

30 Meridian Business Park North  Industrial Park  5,985.000 TSF

31 SP 341; PP 21552 (Majestic Freeway Business Center) High‐Cube Warehouse 6,200.000 TSF

32 PP 20699 (Oleander Business Park) Warehousing 1,206.710 TSF

33  Ramona Metrolink Station   Light Rail Transit Station  300 SP

Cumulative Development Land Use Summary

5 PA 07‐0035; PA 07‐0039 (Moreno Valley Industrial Park)

7 PA 08‐0047‐0052 (Komar Cactus Plaza)3

17

18 March Business Center

25C PA 08‐0079‐0081 (Winco Foods)

26
ProLogis

World Logistics Center

27 March Lifecare Campus Specific Plan4
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Table 4‐2

Page 2 of 7

TAZ Project Name Land Use1 Quantity Units2

Cumulative Development Land Use Summary

Office (258.102 TSF) 258.102 TSF

Warehousing 409.312 TSF

General Light Industrial 42.222 TSF

Retail 10.000 TSF

P07‐1028 (Alessandro Business Park) General Light Industrial 662.018 TSF

Alessandro and Gorgonio Fast Food w/Drive Thru 4.050 TSF

2100 Alessandro Boulevard Vocational School 11.505 TSF

36 P 05‐0113 (IDI) High‐Cube Warehouse 1,750.000 TSF

37 P 05‐0192 (Oakmont I) High‐Cube Warehouse 697.600 TSF

38 P 05‐0477 High‐Cube Warehouse 462.692 TSF

39 Rados Distribution Center High‐Cube Warehouse 1,200.000 TSF

40 Investment Development Services (IDS) II High‐Cube Warehouse 350.000 TSF

41 P 07‐09‐0018 Warehousing 170.000 TSF

42 P 07‐07‐0029 (Oakmont II) High‐Cube Warehouse 1,600.000 TSF

43 TR 32707  SFDR  137 DU

44 TR 34716  SFDR  318 DU

45 P 05‐0493 (Ridge I) High‐Cube Warehouse 700.000 TSF

46 Ridge II High‐Cube Warehouse 2,000.000 TSF

SFDR 717 DU

Condo/Townhomes 1,139 DU

Sports Park 16.700 AC

Business Park 1,233.401 TSF

Shopping Center 73.181 TSF

Perris Marketplace Shopping Center 450.000 TSF

48 P 06‐0411 (Concrete Batch Plant) Manufacturing 2.000 TSF

49 Jordan Distribution High‐Cube Warehouse 378.000 TSF

50 Aiere High‐Cube Warehouse 642.000 TSF

51 P 08‐11‐0005; P 08‐11‐0006 (Starcrest) High‐Cube Warehouse 454.088 TSF

52A Stratford Ranch Specific Plan High‐Cube Warehouse 1,725.411 TSF

High‐Cube Warehouse 480.000 TSF

General Light Industrial 120.000 TSF

53 PP 18908 General Light Industrial 133.000 TSF

54 Tract 33869 SFDR 39.000 DU

55 PP 16976 General Light Industrial 85.000 TSF

56 PP 21144 Industrial Park 190.802 TSF

Private School (K‐12) 300 STU

Golf Course 18 Holes

Hotel 500 ROOMS

Specialty Retail 66.667 TSF

General office 66.667 TSF

Assisted Living 500 Beds

Senior Living (Detached) 200 DU

SFDR 600 DU

a TR 32460 (Sussex Capital) SFDR 57 DU

b TR 32459 (Sussex Capital) SFDR 11 DU

c TR 30411 (Pacific Communities) SFDR 24 DU

d TR 33962 (Pacific Scene Homes) SFDR 31 DU

e TR 30998 (Pacific Communities) SFDR 47 DU

a Westridge Commerce Center High‐Cube Warehouse 937.260 TSF

b P06‐158 (Gascon) Commercial Retail 116.360 TSF

c Auto Mall Specific Plan (PAC) Commercial Retail 304.500 TSF

Warehousing 367.000 TSF

High‐Cube Warehouse 1,901.000 TSF

SFDR 261 DU

Apartments 216 DU

34 PP 22925 (Amstar/Kaliber Development)

35

47
Harvest Landing Specific Plan

52B Stratford Ranch Specific Plan

57 Quail Ranch Specific Plan

58

59
d ProLogis

e TR 35823 (Stowe Passco)
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Table 4‐2

Page 3 of 7

TAZ Project Name Land Use1 Quantity Units2

Cumulative Development Land Use Summary

60 TR 36340 SFDR 275 DU

a TR 31771 (Sanchez) SFDR 25 DU

b TR 34397 (Winchester Associates) SFDR 52 DU

c TR 32645 (Winchester Associates) SFDR 53 DU

62 Lowe's (Moreno Beach Marketplace) Home Improvement Store 175.000 TSF

a Convenience Store/ Fueling Station Gas Station w/ Market 30.750 TSF

b Senior Assisted Living Assisted Living Units 139 DU

c TR 31590 (Winchester Associates) SFDR 96 DU

d TR 32548 (Gabel, Cook & Associates) SFDR 107 DU

e 26th Corp. & Granite Capitol SFDR 32 DU

f TR 32218 (Whitney) SFDR 63 DU

g Moreno Marketplace Commercial Retail 93.788 TSF

h Medical Plaza Medical Offices 311.633 TSF

a Moreno Medical Campus Medical Offices 80.000 TSF

b Aqua Bella Specific Plan SFDR 2,922 DU

c TR 34329 (Granite Capitol) SFDR 90 DU

d Cresta Bella General Office 30.000 TSF

SFDR 860 DU

Condo/Townhomes 1,920 DU

Elementary School 1,200 STU

Commercial Retail 100.000 TSF

Soccer Complex 12 Fields

City Park 8.900 AC

County Park 8.100 AC

Regional Park 107.100 AC

SFDR 847 DU

Condo/Townhomes 686 DU

Apartments 467 DU

Elementary School 650 STU

Middle School 300 STU

Commercial Retail 120.000 TSF

Regional Park 177.000 AC

Commercial Retail 255.000 AC

General Office 510.000 AC

Business Park 595.000 AC

Residential 340.000 AC

67 Moreno Valley Industrial Center (Industrial Area SP) General Light Industrial 354.810 TSF

68 Centerpointe Business Park General Light Industrial 356.000 TSF

69 ProLogis/Rolling Hills Ranch Industrial Heavy Industrial 2,565.684 TSF

70 P05‐0493 Logistics 597.370 TSF

P07‐0102; and P09‐0416, ‐0418, ‐0419 General Light Industrial 652.018 TSF

Alessandro Bl. (APN 263‐091‐008; 263‐100‐019; 263‐100‐005; P14‐0841 to 

0848) Commercial and Industrial Complex
101.580 TSF

Free Standing Discount Store 189.520 TSF

Gas Station w/ Market / Car Wash 16 VFP

73 TR 31305 / Richmond American Residential 87 DU

74 TR 32505 / DR Horton Residential 72 DU

75 TR 34329 / Granite Capitol Residential 90 DU

76 TR 31814 / Moreno Valley Investors Residential 60 DU

77 TR 33771 / Creative Design Associates Residential 12 DU

78 TR 35663 / Kha Residential 12 DU

79 TR 22180 / Young Homes Residential 140 DU

80 TR 32515 Residential 161 DU

81 TR 32142 Residential 81 DU

82 Heartland Residential 922 DU

83 San Michele Industrial Center (Industrial Area SP) General Light Industrial 865.960 TSF

84 Hidden Canyon General Light Industrial 2,890.000 TSF

85 Starcrest, P011‐0005; 08‐11‐0006 General Light Industrial 454.088 TSF

61

63

64

65

a Villages of Lakeview 

b Motte Lakeview Ranch

66 Gateway Area Specific Plan

71

72 Moreno Valley Shopping Center

49

1.am

Packet Pg. 2855

A
tt

ac
h

m
en

t:
 T

ra
ff

ic
 Im

p
ac

t 
A

n
al

ys
is

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



Table 4‐2

Page 4 of 7

TAZ Project Name Land Use1 Quantity Units2

Cumulative Development Land Use Summary

86 Commercial Medical Plaza Medical Offices 311.633 TSF

87 Mountain Bridge Regional Commercial Community Commercial 1,853.251 TSF

88 Jack Rabbit Trail Residential 2,000 DU

Commercial 595.901 TSF

Residential 3,412 DU

90 South Perris Industrial Phase 1 Logistics 787.700 TSF

91 South Perris Industrial Phase 2 Logistics 3,448.734 TSF

92 South Perris Industrial Phase 3 Logistics 3,166.857 TSF

93 P 04‐0343 Warehousing 41.650 TSF

94 P 06‐0228 General Light Industrial 149.738 TSF

95 P 06‐0378 Senior Housing 429 DU

96 P 11‐09‐0011 Retail 80.000 TSF

97 P 12‐05‐0013 Apartments 75 DU

98 P 12‐10‐0005 High‐Cube Warehouse 1,463.887 TSF

99 TR 30850 Residential 496 DU

100 TR 30973 Residential 35 DU

101 TR 31225 Residential 57 DU

102 TR 31226 Residential 82 DU

103 TR 31240 Residential 114 DU

104 TR 31407 Residential 243 DU

105 TR 31650 SFDR 61 DU

106 TR 31659 SFDR 161 DU

107 TR 32041 Residential 122 DU

108 TR 32406 SFDR 15 DU

109 TR 33193 Townhomes 94 DU

110 TR 33338 Residential 75 DU

111 California Baptist University Specific Plan University 157 AC

Hospital 280 BEDS

Medical‐Dental Office 370 TSF

Senior Adult Housing‐Attached 234 DU

Assisted Living 267 BEDS

113 Citrus Business Park Specific Plan Industrial Business Park 49 AC

114 Downtown Specific Plan Residential 5,000 DU

115 Hunter Business Park Industrial 1,300 AC

116 La Sierra University Specific Plan Mixed‐Use

117 Magnolia Avenue Specific Plan Mixed‐Use/Very High Residential 1,473 AC

118 Marketplace Specific Plan Commercial Retail/Office 200 AC

Business/Office Park 56.79 AC

Commercial Retail 68.12 AC

High Density Residential 53.77 AC

Low Density Residential 78.38 AC

Medium Density Residential 155.31 AC

Rural Residential 2.13 AC

Business/Office Park 2.70 AC

Commercial Retail 138.96 AC

High Density Residential 13.70 AC

Low Density Residential 540.76 AC

Medium Density Residential 1,217.80 AC

Public Facilities/Institutions 121.59 AC

Public Park 59.51 AC

121 Rancho La Sierra Specific Plan SFDR 598 DU

122 Riverside Auto Center Specific Plan Auto Center

123 Riverwalk Vista Specific Plan Residential 402 DU

Hillside Residential 41.83 AC

Low Density Residential 97.28 AC

Medium Density Residential 14.84 AC

Very Low Density Residential 884.22 AC

Public Park 27.85 AC

89 The Preserve / Legacy Highlands SP

112 Canyon Springs Specific Plan

119 Mission Grove Specific Plan

120 Orangecrest Specific Plan

124 Sycamore Canyon Specific Plan
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Table 4‐2

Page 5 of 7

TAZ Project Name Land Use1 Quantity Units2

Cumulative Development Land Use Summary

Business/Office Park 847.15 AC

Commercial Retail 10.32 AC

Commercial Retail 14.63 AC

High Density Residential 52.18 AC

Medium Density Residential 99.11 AC

Public Facilities 1.56 AC

Public Park 144.17 AC

Very Low Density Residential 49.09 AC

127 University Avenue Specific Plan Mixed‐Use Varies

128 807 Blaine Street (P09‐0717; P09‐0718) Apartments 55 DU

129 2340 Fourteenth Street (P09‐0808; P08‐0809) Senior Housing 134 BEDS

130 10938 Magnolia Avenue (P10‐0083) Pharmacy 14.064 TSF

6287 Day Street (P10‐0090; P10‐0091) Gas Station 2 VFP

2570 Canyon Springs Parkway (P08‐0274; P08‐0275) Bank w/ Drive Thru 2.746 TSF

6211 Valley Springs Parkway (Steak 'N Shake Restaurant; P14‐0536) Fast Food w/Drive Thru 3.750 TSF

132 N. of Van Buren Boulevard; W. of Wood Street (P10‐0808; P10‐0708) Fast Food w/Drive Thru 2.361 TSF

133 3439 Arlington Avenue (P12‐0234) Fitness Club 9.600 TSF

Convenience Store 2.400 TSF

Coffee Shop 3.946 TSF

135 3875 Dawes Street (P10‐0438; Magnolia Garden Condominiums) Condo/Townhomes 62 DU

136 5938‐5944 Grand Avenue (P12‐0266; P12‐0267; P12‐0268) Senior Housing 37 DU

137 4901 La Sierra Avenue (P11‐0627; P11‐0628; P11‐0777; P11‐0778) Gas Station 4.100 TSF

138 4250 Van Buren Boulevard (P12‐0605; P12‐0606) Gas Station 1.776 TSF

139 360 Alessandro Boulevard (P12‐0419; P12‐0557; P12‐0558; P12‐0559) Bank 3.858 TSF

140 2831 Mary Street (P12‐0761; P12‐0442 P12‐0443; P12‐0444) Pharmacy 56.101 TSF

141 2450 Market Street (P13‐0087; P13‐0262) Apartments 77 DU

142 6091 Victoria Avenue (P13‐0432) Day Care 1.831 TSF

143 6692 Indiana Avenue (P13‐0159; P13‐0160) Gas Station 2.958 TSF

144 4824 Jones Avenue (P13‐0181; P13‐0182) Church 23.124 TSF

145 2586 University avenue (P13‐0650; P13‐0651) Bed and Breakfast 3.618 TSF

146 18580 Van Buren Boulevard (P08‐0402; P13‐0822) Auto Repair Shop 8.142 TSF

147 4247 Van Buren Boulevard (P13‐0785; P13‐0787) Church Expansion 12.166 TSF

148
SWC of Lurin Avenue and Wood Road (P06‐0900; P08‐0269; P08‐0270; TTM 

32301) SFDR
20 DU

149 8616 California Avenue (P08‐0084; PM 35852) Condo/Townhomes 21 DU

150 19811 Lurin Avenue (P06‐1355; TM 33480) SFDR 32 DU

151 APN:266140029, 030 (P06‐1396; Mariposa Avenue; TM 33481) SFDR 25 DU

152 APN:266140002, 021, 022 (P06‐1404; Lurin Avenue; TM 33482) SFDR 29 DU

153 3719 Strong Street (P05‐0269; P08‐0416; TM 33550) SFDR 9 DU

154 1006 & 1008 Clark Street (P06‐0782; TM 34908) SFDR 15 DU

155
E. of Gratton St., W. of Corsica Av., N. of Van Buren Bl. (P05‐1528; P09‐0087; 

TM 34509) SFDR
50 DU

156
NWC of Dominion Avenue and Division Street (P08‐0396; P08‐0397; P08‐0398; 

P08‐0399; TM 35620)
Condo/Townhomes 36 DU

157 6639 Hillside Avenue (P08‐0727; PM 35901) Industrial 5 LOTS

158 19985 Van Buren Boulevard (P10‐0118; Gless Ranch) Commercial Retail 425.447 TSF

159 3990 Reynolds Road (P12‐0021; P12‐0022; P12‐0074; PM 36442) Condo/Townhomes 102 DU

160 NEC of Martha Way & Everest Avenue (P13‐0389; TM 36579) SFDR 5 DU

161
4325, 4335, 4345, 4355, 4375 Adams Street (P13‐0723; P13‐0724; P13‐0725; 

TM 36654) SFDR
62 DU

162 5200 Van Buren Boulevard (P09‐0600; P09‐0601; Walmart Expansion) Free Standing Discount Store 22.272 TSF

163 11500 Magnolia Avenue (P10‐0406; P10‐0407; P10‐0408) Apartments 168 DU

164 9241 & 9265 Audrey Avenue (P12‐0184; P12‐0185; P12‐0187; Azar Plaza) Commercial Retail 6.150 TSF

165 2325 Cottonwood Avenue (P12‐0507; P12‐0508; P12‐0509; P12‐0510) High‐Cube Warehouse 235.741 TSF

166 1710 Main Street (P12‐0717) Family Dollar Store 8.039 TSF

167 2861 Mary Street (P12‐0442; P12‐0443; P12‐0444) Shopping Center 56.101 TSF

168 3545 Central Avenue (P12‐0741; P12‐0743) Riverside Plaza Renovations 35 AC

169
5731, 5741, 5761 & 5797 Pickler Street (P13‐0198; P13‐0199; P13‐0200; P13‐

0201) Apartments
30 DU

125 Sycamore Canyon Business Park Specific Plan

126 Sycamore‐Highlands Specific Plan

131

134
NWC of Riverwalk Parkway and Flat Rock Drive (P12‐0019; P12‐0156; P12‐

0158)
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Table 4‐2

Page 6 of 7

TAZ Project Name Land Use1 Quantity Units2

Cumulative Development Land Use Summary

170 3705 Tyler Street (P13‐0501; P13‐0502) Restaurant 6.000 TSF

171 6570 Magnolia Avenue; 3739 & 3747 Central Avenue (P13‐0196; P13‐0197)
Fast Food w/Drive Thru

3.795 TSF

172
5940‐5980 Sycamore Canyon Boulevard (P13‐0553; P13‐0554; P13‐0583; P14‐

0065) Apartments
275 DU

173
SEC Sycamore Canyon Boulevard & Box Springs Road (P13‐0607; P13‐0608; 

P0609; P13‐0854) General Light Industrial
171.616 TSF

174 3742 Park Sierra Avenue (P13‐0912; P13‐0913) Fitness Club 45.000 TSF

175
474 Palmyrita Avenue (P13‐0956; P13‐0959; P13‐0960; P13‐0963; P13‐0964; 

P13‐0965; P13‐0966) High‐Cube Warehouse
1,461.449 TSF

176 Park Sierra Avenue (P14‐0026; P14‐0027) Fast Food w/Drive Thru 3.500 TSF

177
E. of Commerce St., between Mission Inn Av. and Ninth St. (P14‐0045; P14‐

0046; P14‐0047; P14‐0048; P14‐0049) Apartments
208 DU

178 4445 Magnolia Avenue (P13‐0207; P13‐0208; P13‐0209; P13‐0210; P13‐0211)
Hospital Expansion

Varies

179 SR‐91/Van Buren Commercial Commercial Retail 23.565 TSF

180 6465 Sycamore Canyon Boulevard Health Club 4.000 TSF

181 Edgemont Street, South of Eucalyptus Av. Apartments 112 DU

14601 Dauchy Av. ‐ TM 36370 (P12‐0601; P12‐0697; P12‐0698) SFDR 10 DU

TM 32180 (P07‐1073) SFDR 9 DU

18875 Moss Road SFDR 8 DU

South of Clarke St., west of Crystal View Terrace (PM 34583' {09‐0141; P09‐

173) SFDR
3 DU

183 Freeway Business Center (March JPA) High‐Cube Warehouse 710 TSF

184 28860 Professor's Fun IV, LLC/Winchester Associates, Inc. SFDR 9 DU

185 20636 Pacific Communities SFDR 67 DU

186 31297 Randy McFarland SFDR 7 DU

187 31394 Pigeon Pass, Ltd. SFDR 78 DU

188 31442 SKG Pacific Enterprises Inc. SFDR 63 DU

189 31517 Professors Prop Six/Winchester Assoc. SFDR 83 DU

190 31621 Peter Sanchez SFDR 25 DU

191 32005 Red Hill Village, LLC SFDR 214 DU

192 32126 Salvador Torres SFDR 35 DU

193 32194 Arman Pezeshkifar SFDR 32 DU

194 32408 Sanstone Inc. SFDR 80 DU

195 32844 Winchester Associates SFDR 17 DU

196 32978 Focus Estates SFDR 19 DU

197 33024 Adam Wislar SFDR 8 DU

198 33275 Jose Guzman SFDR 4 DU

199 33388 SCH Development, LLC SFDR 16 DU

200 33436 Winchester Associates SFDR 105 DU

201 33626 Kincaid Development, Inc. SFDR 23 DU

202 33963 Rance Garrett SFDR 31 DU

203 34043 RM3 Building and Development SFDR 12 DU

204 31621 Beazer Homes SFDR 274 DU

205 30268 Pacific Communities SFDR 83 DU

206 31414 GRF ‐ Majestic Hills SFDR 31 DU

207 31494 Winchester Associates SFDR 12 DU

208 32715 GFR ‐ Trinity SFDR 30 DU

209 33256 Granite Homes SFDR 79 DU

210 32711 Isaac Genah SFDR 9 DU

211 35530 Moreno Gilman 650, LLC‐Quail Ranch SFDR 1,105 DU

212 35534 Leedco Engineers SFDR 12 DU

213 36436 CV Communities SFDR 159 DU

214 36401 Continental East Fund III, LLC SFDR 92 DU

215 32215 Winchester Associates "Scottish Village" MFDR 194 DU

216 32756 Jimmy Lee MFDR 24 DU

217 35369 Tason Myers Property MFDR 12 DU

218 35414 Lincoln Property Co. Southwest MFDR 240 DU

219 35769 Michael Chen MFDR 16 DU

182
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Table 4‐2

Page 7 of 7

TAZ Project Name Land Use1 Quantity Units2

Cumulative Development Land Use Summary

220 PA08‐0013 Palm Desert Development "Rancho Dorado North" MFDR 80 DU

221 PA09‐0006 Jim Nydam MFDR 15 DU

222 35861 Frederick Homes MFDR 24 DU

223 36038 Alessandro Village Plaza, LLC MFDR 96 DU

224 35304 Jimmy Lee MFDR 12 DU

225 Alessandro & Lasselle Shopping Center 140 TSF

226 Burger King ‐ Fast‐Food ‐ 24800 Sunnymead Fast Food w/Drive Thru ‐‐ TSF

Nightclub Retail 11 TSF

Aerosports Trampoline Park Recreation Community Center 34.5 TSF

228 Food 4 Less ‐ Fueling Station Gas Station with Convenience Market 16 VFS

229 Lakeshore Village Marketplace Shopping Center 140 TSF

230 El Paso (food court) Fast Food no Drive Thru ‐‐ TSF

231 Potato Corner Fast Food no Drive Thru ‐‐ TSF

232 O'Reilly Automotive Automobile Parts Sale 7.5 TSF

233 O'Reilly Automotive Automobile Parts Sale 7.5 TSF

234 Restaurant Restaurant 9 TSF

235 Rancho Belago Plaza ‐ Retail Retail 14 TSF

24‐Hour Fitness Fitness Club ‐‐ TSF

Rivals Sports Bar & Grill Restaurant ‐‐ TSF

237 Walmart Free Standing Discount Store 193 TSF

238 Yum Yum Donut Shop Coffee/Donut Shop w/o Drive‐Thru 4.35 TSF

239 Hawthorn Inn & Suites Hotel 79 RMS

240 Sleep Inn Suites Hotel 66 RMS

241 Fresenius Medical Care Center Medical Offices 12 TSF

242 Integrated Care Communities Nursing Home 44 TSF

243 Kaiser Permanente ‐ Emergency Room Expansion Medical Offices ‐‐ TSF

244 Moreno Valley Professional Center General Office 84 TSF

245 Olivewood Plaza ‐ Office Building General Office 23 TSF

246 Renaissance Village of Moreno Valley Senior Adult Housing‐Attached 140 DU

247 Riverside County Office Building General Office 52 TSF

248 Gateway Business Park Residential Condo/Townhouse 34 DU

249 Shaw Development High‐Cube Warehouse 367 TSF

250 IDS/Real Estate Group ‐ Nandina Distribution Center High‐Cube Warehouse 697 TSF

251 Stoneridge Town Centre ‐ Vacant Restaurant Restaurant 5,700 TSF

High‐Cube Warehouse 1,332 TSF

Warehousing 371 TSF
1  SFDR = Single Family Detached Residential ; MFDR = Multi‐Family Detached Residential

2  DU = Dwelling Units; TSF = Thousand Square Feet; SP = Spaces; VFP = Vehicle Fueling Positions

3  Source: Cactus Avenue and Commerce Center Drive Commercial Center TIA, Urban Crossroads, Inc., December 9, 2008 (Revised).

4  Source: March Lifecare Campus Specific Plan Traffic Impact Analysis, Mountain Pacific, Inc., May 2009 (Revised).

Moreno Valley Logistics  Center252
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The buildup approach combines existing traffic counts with a background ambient growth factor 
and cumulative development traffic to forecast the Opening Year Cumulative traffic conditions.  
An ambient growth factor of 10.41% accounts for background (area-wide) traffic increases that 
occur over time up to the year 2020 from the year 2015 (compounded two percent per year 
growth over a minimum five year period).  Traffic volumes generated by the Project are then 
added to assess the Opening Year Cumulative With Project traffic conditions.  The Opening Year 
roadway network is similar to the Existing conditions roadway network, with the exception of 
future driveways proposed to be developed by the Project.   

The near-term traffic analysis includes the following traffic conditions, with the various traffic 
components: 

 Opening Year Cumulative (2020) Without Project 
o Existing 2015 counts  
o Ambient growth traffic (10.41%) 
o Cumulative Development traffic 

 Opening Year Cumulative (2020) With Project 
o Existing 2015 counts  
o Ambient growth traffic (10.41%) 
o Cumulative Development traffic 
o Project traffic 

4.8 HORIZON YEAR (2035) VOLUME DEVELOPMENT  

The Horizon Year (2035) Without Project traffic conditions were derived from the Riverside 
County Transportation Analysis Model (RivTAM) modified to represent General Plan Buildout 
conditions for the City of Moreno Valley using accepted procedures for model forecast 
refinement and smoothing.  The traffic forecasts reflect the area-wide growth anticipated 
between Existing conditions and General Plan Buildout conditions.   

In most instances the traffic model zone structure is not designed to provide accurate turning 
movements along arterial roadways unless refinement and reasonableness checking is 
performed.  Therefore, the Horizon Year Without Project peak hour forecasts were refined using 
the model derived long-range forecasts, along with existing peak hour traffic count data collected 
at each analysis location in January 2015.  Future estimated peak hour traffic data was used for 
new intersections and intersections with an anticipated change in travel patterns to further refine 
the Horizon Year With Project peak hour forecasts. 

The refined future peak hour approach and departure volumes obtained from the model output 
data are then entered into a spreadsheet program consistent with the National Cooperative 
Highway Research Program (NCHRP Report 255), along with initial estimates of turning 
movement proportions.  A linear programming algorithm is used to calculate individual turning 
movements which match the known directional roadway segment forecast volumes computed 
in the previous step.  This program computes a likely set of intersection turning movements from 
intersection approach counts and the initial turning proportions from each approach leg. 
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Typically, the model growth is prorated and is subsequently added to the existing (base validation) 
traffic volumes to represent Horizon Year traffic conditions.  However, review of the resulting model 
growth indicates negative growth for several study area intersections. In an effort to conduct a 
conservative analysis, reductions to traffic forecasts from either Existing or Opening Year Cumulative 
traffic conditions were not assumed as part of this analysis.  As such, in conjunction with the addition 
of cumulative projects that are not consistent with the General Plan, additional growth has also been 
applied on a movement-by-movement basis, where applicable, to estimate reasonable Horizon Year 
forecasts.  Horizon Year turning volumes were compared to Opening Year Cumulative volumes in 
order to ensure a minimum growth as a part of the refinement process.  The minimum growth 
includes any additional growth between Opening Year Cumulative and Horizon Year traffic 
conditions that is not accounted for by the traffic generated by cumulative development projects 
and ambient growth rates assumed between Existing (2015) and Opening Year Cumulative traffic 
conditions.  Future estimated peak hour traffic data was used for new intersections and 
intersections with an anticipated change in travel patterns to further refine the Horizon Year peak 
hour forecasts. 

The future Horizon Year Without Project peak hour turning movements were then reviewed by 
Urban Crossroads for reasonableness, and in some cases, were adjusted to achieve flow 
conservation, reasonable growth, and reasonable diversion between parallel routes. Flow 
conservation checks ensure that traffic flow between two closely spaced intersections, such as two 
freeway ramp locations, is verified in order to make certain that vehicles leaving one intersection 
are entering the adjacent intersection and that there are no unexplained loss of vehicles.  The result 
of this traffic forecasting procedure is a series of traffic volumes which are suitable for traffic 
operations analysis. 

Post-processing worksheets for Horizon Year Without Project traffic conditions are provided in 
Appendix 4.1. 
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5 EXISTING PLUS PROJECT TRAFFIC ANALYSIS 

In an effort to satisfy the CEQA Guideline section 15125(a), an analysis of existing traffic volumes 
plus traffic generated by the proposed Project (E+P) has been included in this analysis.  This 
section discusses the traffic forecasts for E+P conditions and the resulting intersection 
operations, roadway segment analyses, and traffic signal warrants.   

5.1 ROADWAY IMPROVEMENTS 

The lane configurations and traffic controls assumed to be in place for E+P conditions are 
consistent with those shown previously on Exhibit 3-1, with the exception of Project streets 
assumed to be constructed by the Project to provide site access.  In other words, no other off-
site improvements are assumed beyond those that currently exist with the exception of the 
intersections and roadways that would be improved by the Project for access. 

5.2 EXISTING PLUS PROJECT TRAFFIC VOLUME FORECASTS 

This scenario includes Existing traffic volumes plus Project traffic.  Exhibit 5-1 shows the ADT, AM 
and PM peak hour traffic volumes which can be expected for E+P traffic conditions.   

5.3 INTERSECTION OPERATIONS ANALYSIS 

E+P peak hour traffic operations have been evaluated for the study area intersections based on 
the analysis methodologies presented in Section 2 Methodologies of this TIA.  The intersection 
analysis results are summarized in Table 5-1, which indicates all study area intersections are 
anticipated to continue to operate at acceptable LOS consistent with Existing traffic conditions.  
As such, the addition of Project traffic is not anticipated to result in any deficiencies. 

Consistent with Table 5-1, a summary of the peak hour intersection LOS for E+P conditions are 
shown on Exhibit 5-2.  The intersection operations analysis worksheets for E+P traffic conditions 
are included in Appendix “5.1” of this TIA. 

5.4 ROADWAY SEGMENT CAPACITY ANALYSIS 

Table 5-2 provides a summary of the E+P conditions roadway segment capacity analysis based on 
the City of Moreno Valley General Plan Circulation Element Roadway Segment Capacity/(LOS) 
Thresholds identified previously on Table 2-3.  As shown on Table 5-2, all the study roadway 
segments are anticipated to operate at acceptable LOS consistent with Existing traffic conditions.  
As such, the addition of Project traffic is not anticipated to result in any deficiencies. 

5.5 TRAFFIC SIGNAL WARRANTS ANALYSIS 

Traffic signal warrants for E+P traffic conditions are based on both E+P Caltrans planning-level 
ADT and peak hour volumes.  For E+P conditions, there are no traffic signals that appear to be 
warranted (see Appendix “5.2”). 
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Table 5‐1

Delay 1 Level of Delay 1 Level of

Traffic (secs.) Service (secs.) Service

# Intersection Control 2 AM PM AM PM AM PM AM PM

1 Nason St. / Street "A" CSS 8.9 8.9 A A

2 Nason St. / Ironwood Av. TS 18.1 16.7 B B 20.0 18.7 B B

3 Nason St. / SR‐60 WB Ramps TS 19.1 20.3 B C 19.9 20.5 B C

4 Nason St. / SR‐60 EB Ramps TS 11.9 14.1 B B 12.3 14.6 B B

5 Lantz Ln. / Ironwood Av. CCS 11.6 11.0 B B 12.2 12.0 B B

6 Oliver St. / Street "C" CSS 8.9 9.2 A A

7 Oliver St. / Ironwood Av. CCS 11.5 11.2 B B 12.0 11.6 B B
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).

1 Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.

2 CSS = Cross‐street Stop; TS = Traffic Signal

Existing (2015) Existing Plus Project

Intersection Analysis for Existing Plus Project Conditions

Future Intersection

Future Intersection
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5.6 OFF-RAMP QUEUING ANALYSIS 

Queuing analysis findings are presented in Table 5-3. As shown on Table 5-3, there are no queuing 
issues during the peak 95th percentile traffic flows under Existing Plus Project traffic conditions 
consistent with Existing traffic conditions.  As such, the addition of Project traffic is not 
anticipated to result in any potential off-ramp queues at the SR-60 Freeway and Nason Street.  
Worksheets for Existing Plus Project traffic conditions off-ramp queuing analysis are provided in 
Appendix “5.3”. 
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Table 5‐3

Available Stacking

Intersection Movement Distance (Feet) AM PM

Nason St. / SR‐60 WB Ramps WBL 1,370 83 132 Yes Yes

WBT 2,140 21 31 Yes Yes

WBR 190 0 0 Yes Yes

Nason St. / SR‐60 EB Ramps EBL 805 27 96 Yes Yes

EBT 1,300 46 66 Yes Yes

EBR 225 45 63 Yes Yes

Nason St. / SR‐60 WB Ramps WBL 1,370 83 132 Yes Yes

WBT 2,140 21 31 Yes Yes

WBR 190 0 0 Yes Yes

Nason St. / SR‐60 EB Ramps EBL 805 35 113 Yes Yes

EBT 1,300 46 64 Yes Yes

EBR 225 45 62 Yes Yes

2  Maximum queue length for the approach reported.

Peak Hour Freeway Off‐Ramp Queuing Summary for Existing Plus Project Conditions

95th Percentile Queue (Feet)  2 Acceptable? 1

AM Peak Hour PM Peak Hour

1 Stacking Distance is acceptable if the required stacking distance is less than or equal to the stacking distance provided. An additional 15 feet of stacking

which is assumed to be provided in the transition for turn pockets is reflected in the stacking distance shown on this table, where applicable.

Existing (2015) Conditions

Existing Plus Project Conditions
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6 OPENING YEAR CUMULATIVE (2020) TRAFFIC ANALYSIS 

This section discusses the methods used to develop Opening Year Cumulative Without and With 
Project traffic forecasts, and the resulting intersection operations, roadway segment analyses, 
and traffic signal warrants.  

6.1 ROADWAY IMPROVEMENTS 

The lane configurations and traffic controls assumed to be in place for Opening Year Cumulative 
conditions are consistent with those shown previously on Exhibit 3-1, with the exception of 
Project driveways assumed to be constructed by the Project to provide site access.  In other 
words, no other off-site improvements are assumed beyond those that currently exist with the 
exception of the intersections and roadways that would be improved by the Project for access. 

6.2 OPENING YEAR CUMULATIVE WITHOUT PROJECT TRAFFIC VOLUME FORECASTS 

The weekday ADT, AM and PM peak hour volumes which can be expected for Opening Year 
Without Project traffic conditions are shown on Exhibit 6-1.   

6.3 OPENING YEAR CUMULATIVE WITH PROJECT TRAFFIC VOLUME FORECASTS 

The weekday ADT, AM and PM peak hour volumes which can be expected for Opening Year With 
Project traffic conditions are shown on Exhibit 6-2.   

6.4 INTERSECTION OPERATIONS ANALYSIS 

As shown in Table 6-1, all the study area intersections are anticipated to operate at acceptable 
LOS under both Opening Year Cumulative Without and With Project traffic conditions. 

A summary of the peak hour intersection LOS for Opening Year Cumulative Without and With 
Project conditions are shown on Exhibits 6-3 and 6-4.  The intersection operations analysis 
worksheets for Opening Year Cumulative Without and With Project traffic conditions are included 
in Appendix “6.1” and Appendix “6.2” of this TIA, respectively. 

6.5 ROADWAY SEGMENT CAPACITY ANALYSIS 

Table 6-2 provides a summary of the Opening Year Cumulative conditions roadway segment 
capacity analysis based on the City of Moreno Valley General Plan Circulation Element Roadway 
Segment Capacity/LOS Thresholds identified previously on Table 2-3.  As shown on Table 6-2, all 
the study roadway segments are anticipated to operate at acceptable LOS with the exception of 
the segment of Ironwood Avenue, west of Nason Street.  
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Table 6‐1

Delay 1 Level of Delay 1 Level of

Traffic (secs.) Service (secs.) Service

# Intersection Control 2 AM PM AM PM AM PM AM PM

1 Nason St. / Street "A" CSS 8.9 8.9 A A

2 Nason St. / Ironwood Av. TS 47.0 28.6 D C 54.7 32.7 D C

3 Nason St. / SR‐60 WB Ramps TS 20.2 23.7 C C 23.6 24.1 C C

4 Nason St. / SR‐60 EB Ramps TS 22.7 18.7 C B 26.1 19.4 C B

5 Lantz Ln. / Ironwood Av. CCS 13.3 12.8 B B 14.5 14.5 B B

6 Oliver St. / Street "C" CSS 8.9 9.2 A A

7 Oliver St. / Ironwood Av. CCS 13.2 13.0 B B 13.9 13.6 B B
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).

1 Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.

2 CSS = Cross‐street Stop; TS = Traffic Signal

Intersection Analysis for Opening Year Cumulative (2020) Conditions

2020 Without Project 2020 With Project

Future Intersection

Future Intersection
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As noted previously in Section 2.3, where the ADT-based roadway segment analysis indicates a 
deficiency (unacceptable LOS), a review of the more detailed peak hour intersection analysis and 
progression analysis are undertaken.  The more detailed peak hour intersection analysis explicitly 
accounts for factors that affect roadway capacity.  Therefore, roadway segment widening is 
typically only recommended if the peak hour intersection analysis indicates the need for 
additional through lanes.  The adjacent intersection of Nason Street at Ironwood Avenue is 
anticipated to operate at acceptable LOS under Opening Year Cumulative traffic conditions 
without roadway widening.   As such, roadway widening or additional improvements to the 
eastbound approach at the intersection have not been recommended and are considered less-
than-significant. 

6.6 TRAFFIC SIGNAL WARRANTS ANALYSIS 

Traffic signal warrants for Opening Year Cumulative traffic conditions are based on both Opening 
Year Cumulative Caltrans planning-level ADT and peak hour volumes.  For Opening Year 
Cumulative Without and With Project conditions, there are no study intersections anticipated to 
meet traffic signal warrants (see Appendix “6.3” and Appendix “6.4”).   

6.7 OFF-RAMP QUEUING ANALYSIS 

Queuing analysis findings are presented in Table 6-3. As shown on Table 6-3, there are no queuing 
issues during the peak 95th percentile traffic flows under Opening Year Cumulative (2020) With 
and Without Project traffic conditions. Worksheets for Opening Year Cumulative (2020) With and 
Without Project traffic conditions off-ramp queuing analysis are provided in Appendix “6.5” and 
Appendix “6.6”, respectively. 
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Table 6‐3

Available Stacking

Intersection Movement Distance (Feet) AM PM

Nason St. / SR‐60 WB Ramps WBL 1,370 103 254 3 Yes Yes

WBT 2,140 22 33 Yes Yes

WBR 190 2 19 Yes Yes

Nason St. / SR‐60 EB Ramps EBL 805 30 67 Yes Yes

EBT 1,300 98 45 Yes Yes

EBR 225 97 43 Yes Yes

Nason St. / SR‐60 WB Ramps WBL 1,370 106 254 3 Yes Yes

WBT 2,140 22 33 Yes Yes

WBR 190 4 25 Yes Yes

Nason St. / SR‐60 EB Ramps EBL 805 37 129 Yes Yes

EBT 1,300 120 137 Yes Yes

EBR 225 118 134 Yes Yes

2  Maximum queue length for the approach reported.
3  95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles.

Opening Year Cumulative (2020) With Project

1 Stacking Distance is acceptable if the required stacking distance is less than or equal to the stacking distance provided. An additional 15 feet of stacking

which is assumed to be provided in the transition for turn pockets is reflected in the stacking distance shown on this table, where applicable.

Peak Hour Freeway Off‐Ramp Queuing Summary for Opening Year Cumulative (2020) Conditions

95th Percentile Queue (Feet)  2 Acceptable? 1

AM Peak Hour PM Peak Hour

Opening Year Cumulative (2020) Without Project
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7 HORIZON YEAR (2035) TRAFFIC ANALYSIS 

This section discusses the methods used to develop Horizon Year Without and With Project traffic 
forecasts, and the resulting intersection operations, roadway segment analyses, and traffic signal 
warrants.  

7.1 ROADWAY IMPROVEMENTS 

The lane configurations and traffic controls assumed to be in place for Horizon Year conditions 
are consistent with those shown previously on Exhibit 3-1, with the exception of Project 
driveways assumed to be constructed by the Project to provide site access.  In other words, no 
other off-site improvements are assumed beyond those that currently exist with the exception 
of the intersections and roadways that would be improved by the Project for access. 

7.2 HORIZON YEAR WITHOUT PROJECT TRAFFIC VOLUME FORECASTS 

The weekday ADT, AM and PM peak hour volumes which can be expected for Horizon Year 
Without Project traffic conditions are shown on Exhibit 7-1.   

7.3 OPENING YEAR CUMULATIVE WITH PROJECT TRAFFIC VOLUME FORECASTS 

The weekday ADT, AM and PM peak hour volumes which can be expected for Horizon Year With 
Project traffic conditions are shown on Exhibit 7-2.   

7.4 INTERSECTION OPERATIONS ANALYSIS 

As shown in Table 7-1, all the study area intersections are anticipated to operate at acceptable 
LOS under both Horizon Year Without and With Project traffic conditions, with the exception of 
the intersection of Nason Street at Ironwood Avenue. 

A summary of the peak hour intersection LOS for Horizon Year Without and With Project 
conditions are shown on Exhibits 7-3 and 7-4, respectively.  The intersection operations analysis 
worksheets for Horizon Year Without and With Project traffic conditions are included in Appendix 
“7.1” and Appendix “7.2” of this TIA, respectively. 

7.5 ROADWAY SEGMENT CAPACITY ANALYSIS 

Table 7-2 provides a summary of the Horizon Year conditions roadway segment capacity analysis 
based on the City of Moreno Valley General Plan Circulation Element Roadway Segment 
Capacity/LOS Thresholds identified previously on Table 2-3.  As shown on Table 7-2, all the study 
roadway segments are anticipated to operate at acceptable LOS with the exception of the 
segment of Ironwood Avenue, west of Nason Street.  
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Table 7‐1

Delay 1 Level of Delay 1 Level of

Traffic (secs.) Service (secs.) Service

# Intersection Control 2 AM PM AM PM AM PM AM PM

1 Nason St. / Street "A" CSS 9.0 9.0 A A

2 Nason St. / Ironwood Av. TS >200.0 141.2 F F >200.0 >200.0 F F

3 Nason St. / SR‐60 WB Ramps TS 23.9 31.3 C C 27.5 31.5 C C

4 Nason St. / SR‐60 EB Ramps TS 27.2 31.0 C C 28.1 32.1 C C

5 Lantz Ln. / Ironwood Av. CCS 14.1 13.5 B B 14.2 13.6 B B

6 Oliver St. / Street "C" CSS 8.8 9.1 A A

7 Oliver St. / Ironwood Av. CCS 13.9 13.8 B B 14.6 13.8 B B
BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).

1 Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop control.  For intersections with cross street stop control, the delay and level of service for the worst individual movement (or 

movements sharing a single lane) are shown.

2 CSS = Cross‐street Stop; TS = Traffic Signal

Intersection Analysis for Horizon Year (2035) Conditions

2035 Without Project 2035 With Project

Future Intersection

Future Intersection
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As noted previously in Section 2.3, where the ADT-based roadway segment analysis indicates a 
deficiency (unacceptable LOS), a review of the more detailed peak hour intersection analysis and 
progression analysis are undertaken.  The more detailed peak hour intersection analysis explicitly 
accounts for factors that affect roadway capacity.  Therefore, roadway segment widening is 
typically only recommended if the peak hour intersection analysis indicates the need for 
additional through lanes.  The adjacent intersection of Nason Street at Ironwood Avenue is 
anticipated to operate at acceptable LOS under Horizon Year traffic conditions with turn lane 
improvements as identified on Table 6-4, but without additional through lanes.   As such, roadway 
widening or additional improvements to the eastbound approach at the intersection have not 
been recommended beyond those needed to address peak hour intersection operational 
deficiencies and are considered less-than-significant. 

7.6 TRAFFIC SIGNAL WARRANTS ANALYSIS 

Traffic signal warrants for Horizon Year traffic conditions are based on both Horizon Year Caltrans 
planning-level ADT and peak hour volumes.  For Horizon Year Without and With Project 
conditions, there are no study intersections anticipated to meet traffic signal warrants (see 
Appendix “7.3” and Appendix “7.4”).   

7.7 OFF-RAMP QUEUING ANALYSIS 

Queuing analysis findings are presented in Table 7-3. As shown on Table 7-3, there are no queuing 
issues during the peak 95th percentile traffic flows under Horizon Year (2035) Without and With 
Project traffic conditions. Worksheets for Horizon Year (2035) Without and With Project traffic 
conditions off-ramp queuing analysis are provided in Appendix “7.5” and Appendix “7.6”, 
respectively. 

7.8 RECOMMENDED IMPROVEMENTS 

Improvement strategies have been recommended at intersections that have been identified as 
deficient in an effort to reduce each location’s peak hour delay and improve the associated LOS 
grade to an acceptable LOS (LOS D or better).  The effectiveness of the recommended 
improvement strategies discussed below to address Horizon Year traffic deficiencies is presented 
in Table 7-4. 

The applicant shall participate in the funding of off-site improvements, including traffic signals 
that are needed to serve cumulative traffic conditions through the payment of TUMF and City of 
Moreno Valley DIF fees (if the improvements are included in the TUMF or DIF programs) or on a 
fair share basis (if the improvements are not included in the TUMF or DIF programs).  These fees 
shall be collected by the City of Moreno Valley, with the proceeds solely used as part of a funding 
mechanism aimed at ensuring that regional highways and arterial expansions keep pace with the 
projected population increases.  There are no other applicable pre-existing funding programs for 
the study area aside from TUMF and DIF. 

Worksheets for Horizon Year Without and With Project conditions, with improvements, HCM 
calculation worksheets are provided in Appendix “7.7” and Appendix “7.8,” respectively. 
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Table 7‐3

Available Stacking

Intersection Movement Distance (Feet) AM PM

Nason St. / SR‐60 WB Ramps WBL 1,370 94 308 3 Yes Yes

WBT 2,140 16 62 Yes Yes

WBR 190 0 25 Yes Yes

Nason St. / SR‐60 EB Ramps EBL 805 42 129 Yes Yes

EBT 1,300 180 3 226 3 Yes Yes

EBR 225 171 3 220 3 Yes Yes

Nason St. / SR‐60 WB Ramps WBL 1,370 140 308 3 Yes Yes

WBT 2,140 36 62 Yes Yes

WBR 190 6 31 Yes Yes

Nason St. / SR‐60 EB Ramps EBL 805 50 152 Yes Yes

EBT 1,300 202 3 232 3 Yes Yes

EBR 225 187 3 226 3 Yes Yes

2  Maximum queue length for the approach reported.
3  95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles.

Horizon Year (2035) With Project

1 Stacking Distance is acceptable if the required stacking distance is less than or equal to the stacking distance provided. An additional 15 feet of stacking

which is assumed to be provided in the transition for turn pockets is reflected in the stacking distance shown on this table, where applicable.

Peak Hour Freeway Off‐Ramp Queuing Summary for Horizon Year (2035) Conditions

95th Percentile Queue (Feet)  2 Acceptable? 1

AM Peak Hour PM Peak Hour

Horizon Year (2035) Without Project
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Table 7‐4

Delay2 Level of

Traffic Northbound Southbound Eastbound Westbound (secs.) Service

# Intersection Control3 L T R L T R L T R L T R AM PM AM PM

2 Nason St. / Ironwood Av.

‐ Without Project TS 1 1 1 1 1 0 1 1 1> 1 1 0 30.0 34.3 C C

‐ With Project TS 1 1 1 1 1 0 1 1 1> 1 1 0 34.2 36.4 C D
1

 When a right turn is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for right

turning vehicles to travel outside the through lanes.

      L  =  Left;  T  =  Through;  R  =  Right; > = Right‐Turn Overlap Phasing; >> = Free‐Right Turn Lane;  d= Defacto Right Turn Lane; 1 = Improvement
2 Per the 2010 HCM, overall average intersection delay and level of service are shown for intersections with a traffic signal or all way stop control.

For intersections with cross street stop control, the delay and level of service for the worst individual movement (or movements sharing a single lane) are shown.
3

TS = Traffic Signal

Intersection Analysis for Horizon Year (2035) Conditions With Improvements

Intersection Approach Lanes1
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APPENDIX 1.1: 
 

APPROVED SCOPING AGREEMENT 
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Date:  January 20, 2015 
  February 5, 2015 (Revised) 
 
This letter acknowledges the City of Moreno Valley Transportation Engineering Division requirements 
for the traffic impact analysis of the following project: 
 

Case No. P14-130 
 

Project Name: Ironwood Residential 
 

Project Address: North of Ironwood Avenue, between Nason Street and Oliver 
Street 

Project Description: 144 single family residential dwelling units  
 

Related Cases:  

 Consultant Developer Representative 

Name: URBAN CROSSROADS, INC. 
Attn: Aric Evatt 

GLOBAL INVESTMENT & 
DEVELOPMENT, LLC 
Attn: Mr. Joseph Rivani 

Address: 41 Corporate Park,  
Suite 300  

3470 Wilshire Blvd., Suite 1020 

 Irvine, CA 92606 Los Angeles, CA 90010 

Telephone: 949-660-1994 x. 204 213-369-9600 

 
I. Background 

The proposed Ironwood Residential development (referred to as “Project”) is located north of 
Ironwood Avenue, east of Nason Street, and west of Oliver Street.  The Project is proposed to 
consist of 144 single family, detached residential dwelling units.  The Project is anticipated to be 
built in a single phase with an anticipated opening year of 2020 (minimum five-year opening 
year per Moreno Valley traffic study guidelines).  See preliminary tentative tract map on Exhibit 
1.  Exhibit 2 illustrates the study area and proposed existing and opening year intersection 
analysis locations. 

 
II. Trip Geographic Distribution and Assignment 

The project trip distribution patterns were developed based on an understanding of existing 
travel patterns in the area, the geographical location of the site, and the site’s proximity to the 
regional arterial and state highway system (see Exhibit 3). 
 

III. Site Trip Generation Forecast 
A. Source for trip generation rates: Institute of Transportation Engineers (ITE) Trip Generation 

Manual 9th Edition (2012) for ITE Land Use Code 210 (Single Family Detached Residential). 
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February 5, 2015 
Page 2 

Scoping Agreement for Ironwood Residential Traffic Impact Analysis 
City of Moreno Valley, CA (JN:09386-02 Scope REV.doc)  

B. Weekday AM Peak: 7:00-9:00 AM 
C. Weekday PM Peak: 4:00-6:00 PM 
D. Intersection and link acceptable Level of Service “D” for some intersections and links and 

Level of Service “C” for others based upon the current City policy. (Use Highway Capacity 
Manual 2010 operations procedures; parameters per County of Riverside Traffic Impact 
Analysis Guidelines) 

 
Proposed Use Rates (1)     

Single Family Residential 
(per DU) Daily:   9.52  AM:  0.75  PM:   1.00  

            (See attached Table 1)  
 

Internal Trip 
Allowance:  Yes:         No:  X  Percentage:      

Pass-by Trip 
Allowance:  Yes:         No:  X  Percentage:       

 (1) Institute of Transportation Engineers 9th Edition Trip Generation Manual (2012). 
 
IV. Specific Project Issues to be Analyzed 

A. The traffic study will address the adequacy of site access and identify specific near-term 
circulation improvements required at study area intersections and roadways to maintain 
acceptable peak hour and daily levels of service (LOS). 

B. The traffic study shall address the project traffic impacts at all study intersections listed in 
Section VI and provide appropriate mitigation measures if applicable. Peak-hour traffic 
signal warrants shall be evaluated for all intersections that are not currently signalized. 

C. Qualitative assessment of existing and planned non-motorized facilities (e.g., pedestrians, 
bike routes, trails, etc.) within the study area. 

D. The turn pocket lengths will be determined through peak hour traffic simulations 
developed using SimTraffic software in an effort to identify the required storage capacity 
for turn lanes at each Project driveway. 

E. Provide a conceptual striping plan for the intersection of Nason Street and Ironwood 
Avenue for the traffic signal modification. 

F. Recommend potential traffic calming measures for internal tract streets. 
 
V. Study Horizon Year 

A. Existing (2015) 
B. Existing (2015) Plus Project 
C. Opening Year Cumulative (2020) Without Project (existing to opening year-2020, assuming 

a growth rate of 2% per year and includes the traffic from other cumulative development 
projects in the vicinity) 

D. Opening Year Cumulative (2020) With Project 
 
VI. Facilities to be Studied 

A. Analysis Locations: (See Exhibit 2) 
1. Nason Street / Street “A” – Future Intersection 
2. Nason Street / Ironwood Avenue 
3. Nason Street / Elder Avenue/SR-60 Westbound Ramps 
4. Nason Street / SR-60 Eastbound Ramps 
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Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



Table 1

ITE

Code In Out Total In Out Total

Single Family Detached Residential 210 DU 0.19 0.56 0.75 0.63 0.37 1.00 9.52

Land Use Quantity Units2 In Out Total In Out Total

Ironwood Residential  144 DU 27 81 108 91 53 144 1,371
1  Source:  Institute of Transportation Engineers (ITE) Trip Generation, 9th Edition, 2012.

2  DU = Dwelling Units

Project Trip Generation

PM Peak HourAM Peak Hour

Daily

Project Trip Generation Summary

Project Trip Generation Rates1

AM Peak Hour PM Peak Hour

Daily

Land Use Units2
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09386-06 TIA Report REV.docx 

 

APPENDIX 1.2: 
 

SITE ADJACENT QUEUES 
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8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.036Volume to Capacity (v/c):

ALevel Of Service:

9.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1: Nason Street / Street "A"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Street "A"Nason StreetNason StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

0342101216Total Analysis Volume [veh/h]

085034Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

0311901115Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

03100110Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00190015Base Volume Input [veh/h]

Street "A"Nason StreetNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

3.68d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.980.000.00d_A, Approach Delay [s/veh]

2.812.810.000.000.000.0095th-Percentile Queue Length [ft]

0.110.110.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.568.980.007.270.000.00d_M, Delay for Movement [s/veh]

0.000.040.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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1

8/27/2015

Scenario: Base Scenario

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Option 2: AM Improvement

284.62194.70200.94367.7112.7176.0811.7385.6113.22500.3495th-Percentile Queue Length [ft]

11.387.798.0414.710.513.040.473.420.5320.0195th-Percentile Queue Length [veh]

175.87109.07113.56240.547.0642.276.5247.567.35347.4850th-Percentile Queue Length [ft]

7.034.364.549.620.281.690.261.900.2913.9050th-Percentile Queue Length [veh]

noyesyesnonoyesnononoyesCritical Lane Group

CEACEEFCCELane Group LOS

23.1568.388.5134.0162.6259.8382.2327.0625.2861.95d, Delay for Lane Group [s/veh]

0.520.850.500.660.520.800.490.220.030.94X, volume / capacity

7771601027630177012464546463c, Capacity [veh/h]

1671159714251676159716151597142516761597s, saturation flow rate [veh/h]

3333Arrival type

1900190019001900190019001900190019001900so, Base Saturation Flow per Lane [ve

0.240.090.360.250.010.030.000.070.010.27(v / s)_i Volume / Saturation Flow Rate

0.460.100.720.380.010.040.010.330.330.29g / C, Green / Cycle

Lane Group Calculations

nononononononononoPedestrian Recall

yesnonoyesnononononoMaximum Recall

nononononononononoMinimum Recall

0.02.02.02.02.02.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

034163828100285501138Split [s]

0.01.01.01.01.01.00.01.01.00.01.01.0All red [s]

0.05.04.03.05.04.00.05.03.00.05.03.0Amber [s]

000000000000Maximum Green [s]

055555055055Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

061325047083Signal Group

PermissiPermissiProtecteOverlapPermissiProtectePermissiPermissiProtectePermissiPermissiProtecteControl Type

0.00Lost time [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

110Cycle Length [s]

Intersection Settings

639513651741991244610317435Total Analysis Volume [veh/h]

5302794533315595915349Base Volume Input [veh/h]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

HCM 2010Analysis Method

SignalizedControl Type

Nason Street / Ironwood AvenueIntersection

2Number

CHS

Urban Crossroads, Inc.
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2

8/27/2015

Scenario: Base Scenario

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.643Intersection V/C

CIntersection LOS

34.21d_I, Intersection Delay [s/veh]

CCEDApproach LOS

34.6020.3362.0054.35d_A, Approach Delay [s/veh]

nonononononononoyesnononoCritical Movement

CCEACEEEFCCEMovement LOS

23.1523.1568.388.5134.0162.6259.8359.8382.2327.0625.2861.95d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

14.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

24696125201235057021Total Analysis Volume [veh/h]

1117231303901205Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81000.81000.81000.81001.00001.00001.00001.00000.81000.81000.8100Peak Hour Factor

23805104211235056017Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

210003123505000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

037051041800006017Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.42d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.110.000.0013.64d_A, Approach Delay [s/veh]

0.0061.4161.410.000.000.000.000.000.005.025.025.0295th-Percentile Queue Length [ft]

0.002.462.460.000.000.000.000.000.000.200.200.2095th-Percentile Queue Length [veh]

AAAABBBMovement LOS

0.000.008.500.000.000.000.000.000.0012.0214.1814.18d_M, Delay for Movement [s/veh]

0.000.000.010.000.010.000.000.000.000.010.000.05V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

ALevel Of Service:

8.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#6: Oliver Street / Street "C"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Street "C"Oliver StreetOliver StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

31000011Total Analysis Volume [veh/h]

800003Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.92000.92000.92000.92000.9200Peak Hour Factor

31000010Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

31000010Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.101.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Street "C"Oliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

7.23d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.820.007.23d_A, Approach Delay [s/veh]

0.000.000.000.000.510.5195th-Percentile Queue Length [ft]

0.000.000.000.000.020.0295th-Percentile Queue Length [veh]

AAAAAMovement LOS

0.008.820.000.000.007.23d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.052Volume to Capacity (v/c):

BLevel Of Service:

14.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

7459665233100211506Total Analysis Volume [veh/h]

2115221311305402Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81000.81000.81000.81001.00001.00001.00001.00000.81000.81000.8100Peak Hour Factor

7372554243100211205Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

72005310021000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

03705541900001205Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.70d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.110.0013.5912.46d_A, Approach Delay [s/veh]

0.0058.9158.910.000.000.005.535.535.533.263.263.2695th-Percentile Queue Length [ft]

0.002.362.360.000.000.000.220.220.220.130.130.1395th-Percentile Queue Length [veh]

AAAABBBBBBMovement LOS

0.000.008.490.000.000.0011.5714.2814.5611.8113.9114.08d_M, Delay for Movement [s/veh]

0.000.000.010.000.010.000.020.000.050.030.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.024Volume to Capacity (v/c):

ALevel Of Service:

9.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1: Nason Street / Street "A"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Street "A"Nason StreetNason StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

0221703821Total Analysis Volume [veh/h]

0540105Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

0201603519Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

02000350Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00160019Base Volume Input [veh/h]

Street "A"Nason StreetNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

2.02d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.980.000.00d_A, Approach Delay [s/veh]

1.821.820.000.000.000.0095th-Percentile Queue Length [ft]

0.070.070.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.598.980.007.330.000.00d_M, Delay for Movement [s/veh]

0.000.020.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario: Base Scenario

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Option 2: PM Improvement

219.64213.5194.85293.1915.9441.5110.64124.3232.95524.2695th-Percentile Queue Length [ft]

8.798.543.7911.730.641.660.434.971.3220.9795th-Percentile Queue Length [veh]

127.17122.6952.70182.438.8623.065.9169.0718.31367.1450th-Percentile Queue Length [ft]

5.094.912.117.300.350.920.242.760.7314.6950th-Percentile Queue Length [veh]

noyesnoyesnoyesnononoyesCritical Lane Group

CEACEEFCCELane Group LOS

20.3672.655.7229.7264.2162.5088.7729.8427.5362.23d, Delay for Lane Group [s/veh]

0.380.860.300.520.540.680.490.300.070.94X, volume / capacity

8051671053654214210451530474c, Capacity [veh/h]

1672159714251676159716171597142516761597s, saturation flow rate [veh/h]

3333Arrival type

1900190019001900190019001900190019001900so, Base Saturation Flow per Lane [veh/h/ln]

0.190.090.220.200.010.020.000.100.020.28(v / s)_i Volume / Saturation Flow Rate

0.480.100.740.390.010.030.010.320.320.30g / C, Green / Cycle

Lane Group Calculations

nononononononononoPedestrian Recall

yesnonoyesnononononoMaximum Recall

nononononononononoMinimum Recall

0.02.02.02.02.02.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

035174228100285901142Split [s]

0.01.01.01.01.01.00.01.01.00.01.01.0All red [s]

0.05.04.03.05.04.00.05.03.00.05.03.0Amber [s]

000000000000Maximum Green [s]

055555055055Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

061325047083Signal Group

PermissPermissProtecteOverlapPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

0.00Lost time [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

115Cycle Length [s]

Intersection Settings

530514431133911623513639446Total Analysis Volume [veh/h]

528912132531555651309437Base Volume Input [veh/h]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

HCM 2010Analysis Method

SignalizedControl Type

Nason Street / Ironwood AvenueIntersection

2Number

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario: Base Scenario

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.590Intersection V/C

DIntersection LOS

36.43d_I, Intersection Delay [s/veh]

DBEDApproach LOS

36.9419.0066.3652.96d_A, Approach Delay [s/veh]

nonononononononoyesnononoCritical Movement

CCEACEEEFCCEMovement LOS

20.3620.3672.655.7229.7264.2162.5062.5088.7729.8427.5362.23d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

13.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

64409184774023038014Total Analysis Volume [veh/h]

21102511910601203Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.93000.93000.93000.93001.00001.00001.00001.00000.93000.93000.9300Peak Hour Factor

64098174444023037013Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

670011402303000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

040281743300007013Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.37d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.170.000.0012.81d_A, Approach Delay [s/veh]

0.0052.9052.900.000.000.000.000.000.003.573.573.5795th-Percentile Queue Length [ft]

0.002.122.120.000.000.000.000.000.000.140.140.1495th-Percentile Queue Length [veh]

AAAABBBMovement LOS

0.000.008.400.000.000.000.000.000.0011.4813.6513.57d_M, Delay for Movement [s/veh]

0.000.000.010.000.000.000.000.000.000.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

ALevel Of Service:

9.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#6: Oliver Street / Street "C"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Street "C"Oliver StreetOliver StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

23000037Total Analysis Volume [veh/h]

600009Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

21000034Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

21000034Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.101.001.001.101.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Street "C"Oliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

7.27d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.090.007.27d_A, Approach Delay [s/veh]

0.000.000.000.001.751.7595th-Percentile Queue Length [ft]

0.000.000.000.000.070.0795th-Percentile Queue Length [veh]

AAAAMovement LOS

0.009.090.000.000.007.27d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.02V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

13.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

2344518114761170145013Total Analysis Volume [veh/h]

6111431193204103Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.91000.91000.91000.91001.00001.00001.00001.00000.91000.91000.9100Peak Hour Factor

2340516104331170145012Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

236003117014000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.101.101.101.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0399161043000005012Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.40d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.330.000.0013.10d_A, Approach Delay [s/veh]

0.0055.0655.060.000.000.000.000.000.003.033.033.0395th-Percentile Queue Length [ft]

0.002.202.200.000.000.000.000.000.000.120.120.1295th-Percentile Queue Length [veh]

AAAABBBMovement LOS

0.000.008.400.000.000.000.000.000.0011.4313.8313.75d_M, Delay for Movement [s/veh]

0.000.000.020.000.000.000.000.000.000.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

APPENDIX 3.1: 
 

EXISTING TRAFFIC COUNTS – JANUARY 2015 
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Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
951-268-6268

Location: Date: 1/29/2015
N/S: Weather: Clear
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Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
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F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
A

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

2

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

 N
a
s
o
n
 S

tr
e
e
t 

 Elder Avenue 
 SR-60 Westbound Ramps 

 N
a
s
o
n
 S

tr
e
e
t 

R
ig

h
t2
 

T
h
ru2
4
8
 

L
e
ft4

3
 

In
O

u
t

T
o
ta

l
2
6
4
 

2
9
3
 

5
5
7
 

Right
11 

Thru
14 

Left
68 

Out TotalIn
559 93 652 

L
e
ft8

6
 

T
h
ru2
4
7
 

R
ig

h
t

4
6
2
 

O
u
t

T
o
ta

l
In

5
0
5
 

7
9
5
 

1
3
0
0
 

Left
6 

Thru
54 

Right
189 

Total OutIn
102 249 351 

P
e
a
k
 H

o
u
r 

B
e
g
in

s
 a

t 
0
7
:0

0
 A

M
 P

a
s
s
e
n
g
e
r 

V
e
h
ic

le
s

L
a
rg

e
 2

 A
x
le

 V
e
h
ic

le
s

3
 A

x
le

 V
e
h
ic

le
s

4
+

 A
x
le

 T
ru

c
k
s

P
e

a
k
 H

o
u

r 
D

a
ta

N
o
rt

h

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-10

1.
an

P
ac

ke
t 

P
g

. 2
93

6

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
A

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

3

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

In
t.

 T
o

ta
l

P
e

a
k
 H

o
u

r 
A

n
a

ly
s
is

 F
ro

m
 0

7
:0

0
 A

M
 t

o
 0

8
:4

5
 A

M
 -

 P
e

a
k
 1

 o
f 

1
P

e
a

k
 H

o
u

r 
fo

r 
E

a
c
h

 A
p

p
ro

a
c
h

 B
e

g
in

s
 a

t:
0

7
:1

5
 A

M
0

7
:1

5
 A

M
0

7
:0

0
 A

M
0

7
:0

0
 A

M
+

0
 m

in
s
.

1
0

4
6

0
5

6
1

5
3

2
2

0
1

8
5

5
1

3
8

2
1

1
0

1
9

2
9

4
8

+
1

5
 m

in
s
.

1
1

7
8

1
9

0
2

7
4

4
3

5
1

2
4

5
1

1
0

1
6

7
1

1
3

3
5

4
9

+
3

0
 m

in
s
.

9
9

2
1

1
0

2
1

7
4

3
2

4
2

0
6

7
1

0
3

1
9

0
2

1
6

5
3

7
1

+
4

5
 m

in
s
.

1
0

5
1

5
6

6
1

9
5

3
2

7
3

6
8

0
1

1
1

2
2

7
3

6
7

2
8

1
T

o
ta

l 
V

o
lu

m
e

4
0

2
6

7
7

3
1

4
7

8
1

6
1

2
1

0
6

8
6

2
4

7
4

6
2

7
9

5
6

5
4

1
8

9
2

4
9

%
 A

p
p

. 
T

o
ta

l
1

2
.7

8
5

2
.2

 
7

3
.6

1
5

.1
1

1
.3

 
1

0
.8

3
1

.1
5

8
.1

 
2

.4
2

1
.7

7
5

.9
 

P
H

F
.9

0
9

.7
2

6
.3

5
0

.7
7

0
.7

2
2

.8
0

0
.7

5
0

.7
5

7
.5

9
7

.7
7

2
.8

3
7

.8
7

6
.5

0
0

.7
1

1
.6

5
6

.7
6

9

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-11

1.
an

P
ac

ke
t 

P
g

. 2
93

7

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
A

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

1

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

G
ro

u
p

s
 P

ri
n

te
d

- 
L

a
rg

e
 2

 A
x
le

 V
e

h
ic

le
s

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

In
t.
 T

o
ta

l

0
7
:0

0
 A

M
1

1
0

0
2

0
0

0
0

0
0

0
1

0
1

0
1

0
0

1
4

0
7
:1

5
 A

M
0

0
0

0
0

0
0

0
0

0
1

0
3

0
4

0
0

1
0

1
5

0
7
:3

0
 A

M
1

2
0

0
3

0
0

0
0

0
0

0
0

0
0

0
0

2
2

4
7

0
7
:4

5
 A

M
0

0
0

0
0

0
0

0
0

0
2

1
1

0
4

0
0

0
0

0
4

T
o
ta

l
2

3
0

0
5

0
0

0
0

0
3

1
5

0
9

0
1

3
2

6
2
0

0
8
:0

0
 A

M
0

0
0

0
0

0
2

0
0

2
2

1
2

0
5

0
0

0
0

0
7

0
8
:1

5
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
1

0
0

1
1

0
8
:3

0
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

1
1

2
2

0
8
:4

5
 A

M
0

0
0

0
0

2
0

0
0

2
0

0
1

0
1

0
0

0
0

0
3

T
o
ta

l
0

0
0

0
0

2
2

0
0

4
2

1
3

0
6

0
1

1
1

3
1
3

G
ra

n
d
 T

o
ta

l
2

3
0

0
5

2
2

0
0

4
5

2
8

0
1
5

0
2

4
3

9
3
3

A
p
p
rc

h
 %

4
0

6
0

0
0

 
5
0

5
0

0
0

 
3
3
.3

1
3
.3

5
3
.3

0
 

0
2
2
.2

4
4
.4

3
3
.3

 
 

T
o
ta

l 
%

6
.1

9
.1

0
0

1
5
.2

6
.1

6
.1

0
0

1
2
.1

1
5
.2

6
.1

2
4
.2

0
4
5
.5

0
6
.1

1
2
.1

9
.1

2
7
.3

N
a
s
o
n
 S

tr
e
e
t

S
o
u
th

b
o
u
n
d

S
R

-6
0
 W

e
s
tb

o
u
n
d
 R

a
m

p
s

W
e
s
tb

o
u
n
d

N
a
s
o
n
 S

tr
e
e
t

N
o
rt

h
b
o
u
n
d

E
ld

e
r 

A
v
e
n
u
e

E
a
s
tb

o
u
n
d

S
ta

rt
 T

im
e

L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
In

t.
 T

o
ta

l
P

e
a
k
 H

o
u
r 

A
n
a
ly

s
is

 F
ro

m
 0

7
:0

0
 A

M
 t
o
 0

7
:4

5
 A

M
 -

 P
e
a
k
 1

 o
f 
1

P
e
a
k
 H

o
u
r 

fo
r 

E
n
ti
re

 I
n
te

rs
e
c
ti
o
n
 B

e
g
in

s
 a

t 
0
7
:0

0
 A

M
0
7
:0

0
 A

M
1

1
0

2
0

0
0

0
0

0
1

1
0

1
0

1
4

0
7
:1

5
 A

M
0

0
0

0
0

0
0

0
1

0
3

4
0

0
1

1
5

0
7
:3

0
 A

M
1

2
0

3
0

0
0

0
0

0
0

0
0

0
2

2
5

0
7
:4

5
 A

M
0

0
0

0
0

0
0

0
2

1
1

4
0

0
0

0
4

T
o
ta

l 
V

o
lu

m
e

2
3

0
5

0
0

0
0

3
1

5
9

0
1

3
4

1
8

%
 A

p
p
. 
T

o
ta

l
4
0

6
0

0
 

0
0

0
 

3
3
.3

1
1
.1

5
5
.6

 
0

2
5

7
5

 
 

P
H

F
.5

0
0

.3
7
5

.0
0
0

.4
1
7

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.3
7
5

.2
5
0

.4
1
7

.5
6
3

.0
0
0

.2
5
0

.3
7
5

.5
0
0

.9
0
0

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-12

1.
an

P
ac

ke
t 

P
g

. 2
93

8

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
A

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

2

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

 N
a
s
o
n
 S

tr
e
e
t 

 Elder Avenue 
 SR-60 Westbound Ramps 

 N
a
s
o
n
 S

tr
e
e
t 

R
ig

h
t0
 

T
h
ru

3
 

L
e
ft
2
 

In
O

u
t

T
o
ta

l
1
 

5
 

6
 

Right
0 

Thru
0 

Left
0 

Out TotalIn
8 0 8 

L
e
ft
3
 

T
h
ru

1
 

R
ig

h
t5
 

O
u
t

T
o
ta

l
In

6
 

9
 

1
5
 

Left
0 

Thru
1 

Right
3 

Total OutIn
3 4 7 

P
e
a
k
 H

o
u
r 

B
e
g
in

s
 a

t 
0
7
:0

0
 A

M
 L
a
rg

e
 2

 A
x
le

 V
e
h
ic

le
s

P
e

a
k
 H

o
u

r 
D

a
ta

N
o
rt

h

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-13

1.
an

P
ac

ke
t 

P
g

. 2
93

9

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
A

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

3

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

In
t.

 T
o

ta
l

P
e

a
k
 H

o
u

r 
A

n
a

ly
s
is

 F
ro

m
 0

7
:0

0
 A

M
 t

o
 0

7
:4

5
 A

M
 -

 P
e

a
k
 1

 o
f 

1
P

e
a

k
 H

o
u

r 
fo

r 
E

a
c
h

 A
p

p
ro

a
c
h

 B
e

g
in

s
 a

t:
0

7
:0

0
 A

M
0

7
:0

0
 A

M
0

7
:0

0
 A

M
0

7
:0

0
 A

M
+

0
 m

in
s
.

1
1

0
2

0
0

0
0

0
0

1
1

0
1

0
1

+
1

5
 m

in
s
.

0
0

0
0

0
0

0
0

1
0

3
4

0
0

1
1

+
3

0
 m

in
s
.

1
2

0
3

0
0

0
0

0
0

0
0

0
0

2
2

+
4

5
 m

in
s
.

0
0

0
0

0
0

0
0

2
1

1
4

0
0

0
0

T
o

ta
l 
V

o
lu

m
e

2
3

0
5

0
0

0
0

3
1

5
9

0
1

3
4

%
 A

p
p

. 
T

o
ta

l
4

0
6

0
0

 
0

0
0

 
3

3
.3

1
1

.1
5

5
.6

 
0

2
5

7
5

 
P

H
F

.5
0

0
.3

7
5

.0
0

0
.4

1
7

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.3
7

5
.2

5
0

.4
1

7
.5

6
3

.0
0

0
.2

5
0

.3
7

5
.5

0
0

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-14

1.
an

P
ac

ke
t 

P
g

. 2
94

0

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
A

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

1

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

G
ro

u
p

s
 P

ri
n

te
d

- 
3

 A
x
le

 V
e

h
ic

le
s

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

In
t.
 T

o
ta

l

0
7
:0

0
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
1

0
0

1
1

0
7
:1

5
 A

M
1

0
0

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
1

0
7
:3

0
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
7
:4

5
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l
1

0
0

0
1

0
0

0
0

0
0

0
0

0
0

0
1

0
0

1
2

0
8
:0

0
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
8
:1

5
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
8
:3

0
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
8
:4

5
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

G
ra

n
d
 T

o
ta

l
1

0
0

0
1

0
0

0
0

0
0

0
0

0
0

0
1

0
0

1
2

A
p
p
rc

h
 %

1
0
0

0
0

0
 

0
0

0
0

 
0

0
0

0
 

0
1
0
0

0
0

 
 

T
o
ta

l 
%

5
0

0
0

0
5
0

0
0

0
0

0
0

0
0

0
0

0
5
0

0
0

5
0

N
a
s
o
n
 S

tr
e
e
t

S
o
u
th

b
o
u
n
d

S
R

-6
0
 W

e
s
tb

o
u
n
d
 R

a
m

p
s

W
e
s
tb

o
u
n
d

N
a
s
o
n
 S

tr
e
e
t

N
o
rt

h
b
o
u
n
d

E
ld

e
r 

A
v
e
n
u
e

E
a
s
tb

o
u
n
d

S
ta

rt
 T

im
e

L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
In

t.
 T

o
ta

l
P

e
a
k
 H

o
u
r 

A
n
a
ly

s
is

 F
ro

m
 0

7
:0

0
 A

M
 t
o
 0

7
:4

5
 A

M
 -

 P
e
a
k
 1

 o
f 
1

P
e
a
k
 H

o
u
r 

fo
r 

E
n
ti
re

 I
n
te

rs
e
c
ti
o
n
 B

e
g
in

s
 a

t 
0
7
:0

0
 A

M
0
7
:0

0
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

1
0

1
1

0
7
:1

5
 A

M
1

0
0

1
0

0
0

0
0

0
0

0
0

0
0

0
1

0
7
:3

0
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
7
:4

5
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l 
V

o
lu

m
e

1
0

0
1

0
0

0
0

0
0

0
0

0
1

0
1

2
%

 A
p
p
. 
T

o
ta

l
1
0
0

0
0

 
0

0
0

 
0

0
0

 
0

1
0
0

0
 

 
P

H
F

.2
5
0

.0
0
0

.0
0
0

.2
5
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.2
5
0

.0
0
0

.2
5
0

.5
0
0

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-15

1.
an

P
ac

ke
t 

P
g

. 2
94

1

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
A

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

2

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

 N
a
s
o
n
 S

tr
e
e
t 

 Elder Avenue 
 SR-60 Westbound Ramps 

 N
a
s
o
n
 S

tr
e
e
t 

R
ig

h
t0
 

T
h
ru

0
 

L
e
ft
1
 

In
O

u
t

T
o
ta

l
0
 

1
 

1
 

Right
0 

Thru
0 

Left
0 

Out TotalIn
2 0 2 

L
e
ft
0
 

T
h
ru

0
 

R
ig

h
t0
 

O
u
t

T
o
ta

l
In

0
 

0
 

0
 

Left
0 

Thru
1 

Right
0 

Total OutIn
0 1 1 

P
e
a
k
 H

o
u
r 

B
e
g
in

s
 a

t 
0
7
:0

0
 A

M
 3
 A

x
le

 V
e
h
ic

le
s

P
e

a
k
 H

o
u

r 
D

a
ta

N
o
rt

h

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-16

1.
an

P
ac

ke
t 

P
g

. 2
94

2

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
A

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

3

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

In
t.

 T
o

ta
l

P
e

a
k
 H

o
u

r 
A

n
a

ly
s
is

 F
ro

m
 0

7
:0

0
 A

M
 t

o
 0

7
:4

5
 A

M
 -

 P
e

a
k
 1

 o
f 

1
P

e
a

k
 H

o
u

r 
fo

r 
E

a
c
h

 A
p

p
ro

a
c
h

 B
e

g
in

s
 a

t:
0

7
:0

0
 A

M
0

7
:0

0
 A

M
0

7
:0

0
 A

M
0

7
:0

0
 A

M
+

0
 m

in
s
.

0
0

0
0

0
0

0
0

0
0

0
0

0
1

0
1

+
1

5
 m

in
s
.

1
0

0
1

0
0

0
0

0
0

0
0

0
0

0
0

+
3

0
 m

in
s
.

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

+
4

5
 m

in
s
.

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o

ta
l 
V

o
lu

m
e

1
0

0
1

0
0

0
0

0
0

0
0

0
1

0
1

%
 A

p
p

. 
T

o
ta

l
1

0
0

0
0

 
0

0
0

 
0

0
0

 
0

1
0

0
0

 
P

H
F

.2
5

0
.0

0
0

.0
0

0
.2

5
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.2

5
0

.0
0

0
.2

5
0

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-17

1.
an

P
ac

ke
t 

P
g

. 2
94

3

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
A

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

1

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

G
ro

u
p

s
 P

ri
n

te
d

- 
4

+
 A

x
le

 T
ru

c
k
s

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

In
t.
 T

o
ta

l

0
7
:0

0
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
1

0
1

0
0

0
0

0
1

0
7
:1

5
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
7
:3

0
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
7
:4

5
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l
0

0
0

0
0

0
0

0
0

0
0

0
1

0
1

0
0

0
0

0
1

0
8
:0

0
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
8
:1

5
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
1

0
1

0
0

0
0

0
1

0
8
:3

0
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
8
:4

5
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l
0

0
0

0
0

0
0

0
0

0
0

0
1

0
1

0
0

0
0

0
1

G
ra

n
d
 T

o
ta

l
0

0
0

0
0

0
0

0
0

0
0

0
2

0
2

0
0

0
0

0
2

A
p
p
rc

h
 %

0
0

0
0

 
0

0
0

0
 

0
0

1
0
0

0
 

0
0

0
0

 
 

T
o
ta

l 
%

0
0

0
0

0
0

0
0

0
0

0
0

1
0
0

0
1
0
0

0
0

0
0

0

N
a
s
o
n
 S

tr
e
e
t

S
o
u
th

b
o
u
n
d

S
R

-6
0
 W

e
s
tb

o
u
n
d
 R

a
m

p
s

W
e
s
tb

o
u
n
d

N
a
s
o
n
 S

tr
e
e
t

N
o
rt

h
b
o
u
n
d

E
ld

e
r 

A
v
e
n
u
e

E
a
s
tb

o
u
n
d

S
ta

rt
 T

im
e

L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
In

t.
 T

o
ta

l
P

e
a
k
 H

o
u
r 

A
n
a
ly

s
is

 F
ro

m
 0

7
:0

0
 A

M
 t
o
 0

7
:4

5
 A

M
 -

 P
e
a
k
 1

 o
f 
1

P
e
a
k
 H

o
u
r 

fo
r 

E
n
ti
re

 I
n
te

rs
e
c
ti
o
n
 B

e
g
in

s
 a

t 
0
7
:0

0
 A

M
0
7
:0

0
 A

M
0

0
0

0
0

0
0

0
0

0
1

1
0

0
0

0
1

0
7
:1

5
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
7
:3

0
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
7
:4

5
 A

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l 
V

o
lu

m
e

0
0

0
0

0
0

0
0

0
0

1
1

0
0

0
0

1
%

 A
p
p
. 
T

o
ta

l
0

0
0

 
0

0
0

 
0

0
1
0
0

 
0

0
0

 
 

P
H

F
.0

0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.2
5
0

.2
5
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.2
5
0

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-18

1.
an

P
ac

ke
t 

P
g

. 2
94

4

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
A

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

2

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

 N
a
s
o
n
 S

tr
e
e
t 

 Elder Avenue 
 SR-60 Westbound Ramps 

 N
a
s
o
n
 S

tr
e
e
t 

R
ig

h
t0
 

T
h
ru

0
 

L
e
ft
0
 

In
O

u
t

T
o
ta

l
0
 

0
 

0
 

Right
0 

Thru
0 

Left
0 

Out TotalIn
1 0 1 

L
e
ft
0
 

T
h
ru

0
 

R
ig

h
t1
 

O
u
t

T
o
ta

l
In

0
 

1
 

1
 

Left
0 

Thru
0 

Right
0 

Total OutIn
0 0 0 

P
e
a
k
 H

o
u
r 

B
e
g
in

s
 a

t 
0
7
:0

0
 A

M
 4
+

 A
x
le

 T
ru

c
k
s

P
e

a
k
 H

o
u

r 
D

a
ta

N
o
rt

h

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-19

1.
an

P
ac

ke
t 

P
g

. 2
94

5

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
A

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

3

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

In
t.

 T
o

ta
l

P
e

a
k
 H

o
u

r 
A

n
a

ly
s
is

 F
ro

m
 0

7
:0

0
 A

M
 t

o
 0

7
:4

5
 A

M
 -

 P
e

a
k
 1

 o
f 

1
P

e
a

k
 H

o
u

r 
fo

r 
E

a
c
h

 A
p

p
ro

a
c
h

 B
e

g
in

s
 a

t:
0

7
:0

0
 A

M
0

7
:0

0
 A

M
0

7
:0

0
 A

M
0

7
:0

0
 A

M
+

0
 m

in
s
.

0
0

0
0

0
0

0
0

0
0

1
1

0
0

0
0

+
1

5
 m

in
s
.

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

+
3

0
 m

in
s
.

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

+
4

5
 m

in
s
.

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o

ta
l 
V

o
lu

m
e

0
0

0
0

0
0

0
0

0
0

1
1

0
0

0
0

%
 A

p
p

. 
T

o
ta

l
0

0
0

 
0

0
0

 
0

0
1

0
0

 
0

0
0

 
P

H
F

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.2
5

0
.2

5
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-20

1.
an

P
ac

ke
t 

P
g

. 2
94

6

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
P

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

1

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

G
ro

u
p

s
 P

ri
n

te
d

- 
P

a
s
s
e

n
g

e
r 

V
e

h
ic

le
s
 -

 L
a

rg
e

 2
 A

x
le

 V
e

h
ic

le
s
 -

 3
 A

x
le

 V
e

h
ic

le
s
 -

 4
+

 A
x
le

 T
ru

c
k
s

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

In
t.
 T

o
ta

l

0
4
:0

0
 P

M
7

4
1

1
1

5
0

1
6

9
2

2
2
9

2
5

4
7

1
0
4

1
5

1
9
1

1
5

2
8

2
0

5
4

3
2
4

0
4
:1

5
 P

M
5

3
0

1
1

3
7

2
2

5
6

2
3
5

4
1

4
9

9
9

1
7

2
0
6

1
4

2
6

2
0

5
1

3
2
9

0
4
:3

0
 P

M
1
3

4
2

3
2

6
0

3
0

1
4

4
3
9

3
6

7
0

1
4
0

3
6

2
8
2

1
6

2
4

2
0

5
1

4
3
2

0
4
:4

5
 P

M
1

4
1

3
2

4
7

3
2

8
2

1
4
3

3
2

6
1

1
3
9

2
4

2
5
6

0
5

1
8

8
3
1

3
7
7

T
o
ta

l
2
6

1
5
4

8
6

1
9
4

1
0
0

2
3

1
4

9
1
4
6

1
3
4

2
2
7

4
8
2

9
2

9
3
5

3
2
0

9
6

6
8

1
8
7

1
4
6
2

0
5
:0

0
 P

M
5

4
6

2
0

5
3

2
5

1
1

5
4

4
5

3
2

5
5

1
2
0

2
1

2
2
8

3
8

2
4

1
7

5
2

3
7
8

0
5
:1

5
 P

M
5

5
0

2
0

5
7

3
1

4
0

0
3
5

4
3

5
7

9
2

1
4

2
0
6

4
3

2
6

2
0

5
3

3
5
1

0
5
:3

0
 P

M
2

4
4

0
0

4
6

3
2

5
8

5
5
0

3
0

4
6

8
6

2
2

1
8
4

0
8

2
9

2
2

5
9

3
3
9

0
5
:4

5
 P

M
3

3
8

1
0

4
2

1
5

4
6

4
2
9

2
8

4
9

1
0
9

2
0

2
0
6

3
5

1
8

1
7

4
3

3
2
0

T
o
ta

l
1
5

1
7
8

5
0

1
9
8

1
0
3

2
4

1
9

1
3

1
5
9

1
3
3

2
0
7

4
0
7

7
7

8
2
4

1
0

2
4

9
7

7
6

2
0
7

1
3
8
8

G
ra

n
d
 T

o
ta

l
4
1

3
3
2

1
3

6
3
9
2

2
0
3

4
7

3
3

2
2

3
0
5

2
6
7

4
3
4

8
8
9

1
6
9

1
7
5
9

1
3

4
4

1
9
3

1
4
4

3
9
4

2
8
5
0

A
p
p
rc

h
 %

1
0
.5

8
4
.7

3
.3

1
.5

 
6
6
.6

1
5
.4

1
0
.8

7
.2

 
1
5
.2

2
4
.7

5
0
.5

9
.6

 
3
.3

1
1
.2

4
9

3
6
.5

 
 

T
o
ta

l 
%

1
.4

1
1
.6

0
.5

0
.2

1
3
.8

7
.1

1
.6

1
.2

0
.8

1
0
.7

9
.4

1
5
.2

3
1
.2

5
.9

6
1
.7

0
.5

1
.5

6
.8

5
.1

1
3
.8

P
a
s
s
e
n
g
e
r 

V
e
h
ic

le
s

%
 P

a
s
s
e
n
g
e
r 

V
e
h
ic

le
s

1
0
0

9
9
.7

1
0
0

1
0
0

9
9
.7

9
7
.5

1
0
0

1
0
0

1
0
0

9
8
.4

9
9
.6

9
8
.8

9
9
.7

1
0
0

9
9
.5

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

9
9
.5

L
a
rg

e
 2

 A
x
le

 V
e
h
ic

le
s

0
1

0
0

1
5

0
0

0
5

1
4

2
0

7
0

0
0

0
0

1
3

%
 L

a
rg

e
 2

 A
x
le

 V
e
h
ic

le
s

0
0
.3

0
0

0
.3

2
.5

0
0

0
1
.6

0
.4

0
.9

0
.2

0
0
.4

0
0

0
0

0
0
.5

3
 A

x
le

 V
e

h
ic

le
s

0
0

0
0

0
0

0
0

0
0

0
1

1
0

2
0

0
0

0
0

2
%

 3
 A

x
le

 V
e
h
ic

le
s

0
0

0
0

0
0

0
0

0
0

0
0
.2

0
.1

0
0
.1

0
0

0
0

0
0
.1

4
+

 A
x
le

 T
ru

c
k
s

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
%

 4
+

 A
x
le

 T
ru

c
k
s

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

N
a
s
o
n
 S

tr
e
e
t

S
o
u
th

b
o
u
n
d

S
R

-6
0
 W

e
s
tb

o
u
n
d
 R

a
m

p
s

W
e
s
tb

o
u
n
d

N
a
s
o
n
 S

tr
e
e
t

N
o
rt

h
b
o
u
n
d

E
ld

e
r 

A
v
e
n
u
e

E
a
s
tb

o
u
n
d

S
ta

rt
 T

im
e

L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
In

t.
 T

o
ta

l
P

e
a
k
 H

o
u
r 

A
n
a
ly

s
is

 F
ro

m
 0

4
:0

0
 P

M
 t
o
 0

5
:4

5
 P

M
 -

 P
e
a
k
 1

 o
f 
1

P
e
a
k
 H

o
u
r 

fo
r 

E
n
ti
re

 I
n
te

rs
e
c
ti
o
n
 B

e
g
in

s
 a

t 
0
4
:3

0
 P

M
0
4
:3

0
 P

M
1
3

4
2

3
5
8

3
0

1
4

3
5

3
6

7
0

1
4
0

2
4
6

1
6

2
4

3
1

3
7
0

0
4
:4

5
 P

M
1

4
1

3
4
5

3
2

8
2

4
2

3
2

6
1

1
3
9

2
3
2

0
5

1
8

2
3

3
4
2

0
5
:0

0
 P

M
5

4
6

2
5
3

2
5

1
1

5
4
1

3
2

5
5

1
2
0

2
0
7

3
8

2
4

3
5

3
3
6

0
5
:1

5
 P

M
5

5
0

2
5
7

3
1

4
0

3
5

4
3

5
7

9
2

1
9
2

4
3

2
6

3
3

3
1
7

T
o

ta
l 
V

o
lu

m
e

2
4

1
7
9

1
0

2
1
3

1
1
8

2
4

1
1

1
5
3

1
4
3

2
4
3

4
9
1

8
7
7

8
2
2

9
2

1
2
2

1
3
6
5

%
 A

p
p
. 
T

o
ta

l
1
1
.3

8
4

4
.7

 
7
7
.1

1
5
.7

7
.2

 
1
6
.3

2
7
.7

5
6

 
6
.6

1
8

7
5
.4

 
 

P
H

F
.4

6
2

.8
9
5

.8
3
3

.9
1
8

.9
2
2

.5
4
5

.5
5
0

.9
1
1

.8
3
1

.8
6
8

.8
7
7

.8
9
1

.5
0
0

.6
8
8

.8
8
5

.8
7
1

.9
2
2

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-21

1.
an

P
ac

ke
t 

P
g

. 2
94

7

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
P

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

2

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

 N
a
s
o
n
 S

tr
e
e
t 

 Elder Avenue 
 SR-60 Westbound Ramps 

 N
a
s
o
n
 S

tr
e
e
t 

R
ig

h
t

1
0
 

T
h
ru1
7
9
 

L
e
ft2

4
 

In
O

u
t

T
o
ta

l
2
6
2
 

2
1
3
 

4
7
5
 

Right
11 

Thru
24 

Left
118 

Out TotalIn
537 153 690 

L
e
ft

1
4
3
 

T
h
ru2
4
3
 

R
ig

h
t

4
9
1
 

O
u
t

T
o
ta

l
In

3
8
9
 

8
7
7
 

1
2
6
6
 

Left
8 

Thru
22 

Right
92 

Total OutIn
177 122 299 

P
e
a
k
 H

o
u
r 

B
e
g
in

s
 a

t 
0
4
:3

0
 P

M
 P

a
s
s
e
n
g
e
r 

V
e
h
ic

le
s

L
a
rg

e
 2

 A
x
le

 V
e
h
ic

le
s

3
 A

x
le

 V
e
h
ic

le
s

4
+

 A
x
le

 T
ru

c
k
s

P
e

a
k
 H

o
u

r 
D

a
ta

N
o
rt

h

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-22

1.
an

P
ac

ke
t 

P
g

. 2
94

8

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
P

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

3

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

In
t.

 T
o

ta
l

P
e

a
k
 H

o
u

r 
A

n
a

ly
s
is

 F
ro

m
 0

4
:0

0
 P

M
 t

o
 0

5
:4

5
 P

M
 -

 P
e

a
k
 1

 o
f 

1
P

e
a

k
 H

o
u

r 
fo

r 
E

a
c
h

 A
p

p
ro

a
c
h

 B
e

g
in

s
 a

t:
0

4
:3

0
 P

M
0

4
:4

5
 P

M
0

4
:3

0
 P

M
0

5
:0

0
 P

M
+

0
 m

in
s
.

1
3

4
2

3
5

8
3

2
8

2
4

2
3

6
7

0
1

4
0

2
4

6
3

8
2

4
3

5
+

1
5

 m
in

s
.

1
4

1
3

4
5

2
5

1
1

5
4

1
3

2
6

1
1

3
9

2
3

2
4

3
2

6
3

3
+

3
0

 m
in

s
.

5
4

6
2

5
3

3
1

4
0

3
5

3
2

5
5

1
2

0
2

0
7

0
8

2
9

3
7

+
4

5
 m

in
s
.

5
5

0
2

5
7

3
2

5
8

4
5

4
3

5
7

9
2

1
9

2
3

5
1

8
2

6
T

o
ta

l 
V

o
lu

m
e

2
4

1
7

9
1

0
2

1
3

1
2

0
2

8
1

5
1

6
3

1
4

3
2

4
3

4
9

1
8

7
7

1
0

2
4

9
7

1
3

1
%

 A
p

p
. 

T
o

ta
l

1
1

.3
8

4
4

.7
 

7
3

.6
1

7
.2

9
.2

 
1

6
.3

2
7

.7
5

6
 

7
.6

1
8

.3
7

4
 

P
H

F
.4

6
2

.8
9

5
.8

3
3

.9
1

8
.9

3
8

.6
3

6
.4

6
9

.9
0

6
.8

3
1

.8
6

8
.8

7
7

.8
9

1
.6

2
5

.7
5

0
.8

3
6

.8
8

5

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-23

1.
an

P
ac

ke
t 

P
g

. 2
94

9

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
P

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

1

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

G
ro

u
p

s
 P

ri
n

te
d

- 
L

a
rg

e
 2

 A
x
le

 V
e

h
ic

le
s

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

In
t.
 T

o
ta

l

0
4
:0

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

1
1

0
2

0
0

0
0

0
2

0
4
:1

5
 P

M
0

0
0

0
0

0
0

0
0

0
1

1
0

0
2

0
0

0
0

0
2

0
4
:3

0
 P

M
0

0
0

0
0

2
0

0
0

2
0

0
0

0
0

0
0

0
0

0
2

0
4
:4

5
 P

M
0

0
0

0
0

1
0

0
0

1
0

0
0

0
0

0
0

0
0

0
1

T
o
ta

l
0

0
0

0
0

3
0

0
0

3
1

2
1

0
4

0
0

0
0

0
7

0
5
:0

0
 P

M
0

1
0

0
1

1
0

0
0

1
0

0
1

0
1

0
0

0
0

0
3

0
5
:1

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

1
0

0
1

0
0

0
0

0
1

0
5
:3

0
 P

M
0

0
0

0
0

1
0

0
0

1
0

0
0

0
0

0
0

0
0

0
1

0
5
:4

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

1
0

0
1

0
0

0
0

0
1

T
o
ta

l
0

1
0

0
1

2
0

0
0

2
0

2
1

0
3

0
0

0
0

0
6

G
ra

n
d
 T

o
ta

l
0

1
0

0
1

5
0

0
0

5
1

4
2

0
7

0
0

0
0

0
1
3

A
p
p
rc

h
 %

0
1
0
0

0
0

 
1
0
0

0
0

0
 

1
4
.3

5
7
.1

2
8
.6

0
 

0
0

0
0

 
 

T
o
ta

l 
%

0
7
.7

0
0

7
.7

3
8
.5

0
0

0
3
8
.5

7
.7

3
0
.8

1
5
.4

0
5
3
.8

0
0

0
0

0

N
a
s
o
n
 S

tr
e
e
t

S
o
u
th

b
o
u
n
d

S
R

-6
0
 W

e
s
tb

o
u
n
d
 R

a
m

p
s

W
e
s
tb

o
u
n
d

N
a
s
o
n
 S

tr
e
e
t

N
o
rt

h
b
o
u
n
d

E
ld

e
r 

A
v
e
n
u
e

E
a
s
tb

o
u
n
d

S
ta

rt
 T

im
e

L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
In

t.
 T

o
ta

l
P

e
a
k
 H

o
u
r 

A
n
a
ly

s
is

 F
ro

m
 0

4
:3

0
 P

M
 t
o
 0

5
:1

5
 P

M
 -

 P
e
a
k
 1

 o
f 
1

P
e
a
k
 H

o
u
r 

fo
r 

E
n
ti
re

 I
n
te

rs
e
c
ti
o
n
 B

e
g
in

s
 a

t 
0
4
:3

0
 P

M
0
4
:3

0
 P

M
0

0
0

0
2

0
0

2
0

0
0

0
0

0
0

0
2

0
4
:4

5
 P

M
0

0
0

0
1

0
0

1
0

0
0

0
0

0
0

0
1

0
5
:0

0
 P

M
0

1
0

1
1

0
0

1
0

0
1

1
0

0
0

0
3

0
5
:1

5
 P

M
0

0
0

0
0

0
0

0
0

1
0

1
0

0
0

0
1

T
o
ta

l 
V

o
lu

m
e

0
1

0
1

4
0

0
4

0
1

1
2

0
0

0
0

7
%

 A
p
p
. 
T

o
ta

l
0

1
0
0

0
 

1
0
0

0
0

 
0

5
0

5
0

 
0

0
0

 
 

P
H

F
.0

0
0

.2
5
0

.0
0
0

.2
5
0

.5
0
0

.0
0
0

.0
0
0

.5
0
0

.0
0
0

.2
5
0

.2
5
0

.5
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.5
8
3

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-24

1.
an

P
ac

ke
t 

P
g

. 2
95

0

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
P

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

2

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

 N
a
s
o
n
 S

tr
e
e
t 

 Elder Avenue 
 SR-60 Westbound Ramps 

 N
a
s
o
n
 S

tr
e
e
t 

R
ig

h
t0
 

T
h
ru

1
 

L
e
ft
0
 

In
O

u
t

T
o
ta

l
1
 

1
 

2
 

Right
0 

Thru
0 

Left
4 

Out TotalIn
1 4 5 

L
e
ft
0
 

T
h
ru

1
 

R
ig

h
t1
 

O
u
t

T
o
ta

l
In

5
 

2
 

7
 

Left
0 

Thru
0 

Right
0 

Total OutIn
0 0 0 

P
e
a
k
 H

o
u
r 

B
e
g
in

s
 a

t 
0
4
:3

0
 P

M
 L
a
rg

e
 2

 A
x
le

 V
e
h
ic

le
s

P
e

a
k
 H

o
u

r 
D

a
ta

N
o
rt

h

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-25

1.
an

P
ac

ke
t 

P
g

. 2
95

1

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
P

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

3

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

In
t.

 T
o

ta
l

P
e

a
k
 H

o
u

r 
A

n
a

ly
s
is

 F
ro

m
 0

4
:3

0
 P

M
 t

o
 0

5
:1

5
 P

M
 -

 P
e

a
k
 1

 o
f 

1
P

e
a

k
 H

o
u

r 
fo

r 
E

a
c
h

 A
p

p
ro

a
c
h

 B
e

g
in

s
 a

t:
0

4
:3

0
 P

M
0

4
:3

0
 P

M
0

4
:3

0
 P

M
0

4
:3

0
 P

M
+

0
 m

in
s
.

0
0

0
0

2
0

0
2

0
0

0
0

0
0

0
0

+
1

5
 m

in
s
.

0
0

0
0

1
0

0
1

0
0

0
0

0
0

0
0

+
3

0
 m

in
s
.

0
1

0
1

1
0

0
1

0
0

1
1

0
0

0
0

+
4

5
 m

in
s
.

0
0

0
0

0
0

0
0

0
1

0
1

0
0

0
0

T
o

ta
l 
V

o
lu

m
e

0
1

0
1

4
0

0
4

0
1

1
2

0
0

0
0

%
 A

p
p

. 
T

o
ta

l
0

1
0

0
0

 
1

0
0

0
0

 
0

5
0

5
0

 
0

0
0

 
P

H
F

.0
0

0
.2

5
0

.0
0

0
.2

5
0

.5
0

0
.0

0
0

.0
0

0
.5

0
0

.0
0

0
.2

5
0

.2
5

0
.5

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-26

1.
an

P
ac

ke
t 

P
g

. 2
95

2

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
P

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

1

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

G
ro

u
p

s
 P

ri
n

te
d

- 
3

 A
x
le

 V
e

h
ic

le
s

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

In
t.
 T

o
ta

l

0
4
:0

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
4
:1

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
1

0
1

0
0

0
0

0
1

0
4
:3

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
4
:4

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l
0

0
0

0
0

0
0

0
0

0
0

0
1

0
1

0
0

0
0

0
1

0
5
:0

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
5
:1

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
5
:3

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

1
0

0
1

0
0

0
0

0
1

0
5
:4

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l
0

0
0

0
0

0
0

0
0

0
0

1
0

0
1

0
0

0
0

0
1

G
ra

n
d
 T

o
ta

l
0

0
0

0
0

0
0

0
0

0
0

1
1

0
2

0
0

0
0

0
2

A
p
p
rc

h
 %

0
0

0
0

 
0

0
0

0
 

0
5
0

5
0

0
 

0
0

0
0

 
 

T
o
ta

l 
%

0
0

0
0

0
0

0
0

0
0

0
5
0

5
0

0
1
0
0

0
0

0
0

0

N
a
s
o
n
 S

tr
e
e
t

S
o
u
th

b
o
u
n
d

S
R

-6
0
 W

e
s
tb

o
u
n
d
 R

a
m

p
s

W
e
s
tb

o
u
n
d

N
a
s
o
n
 S

tr
e
e
t

N
o
rt

h
b
o
u
n
d

E
ld

e
r 

A
v
e
n
u
e

E
a
s
tb

o
u
n
d

S
ta

rt
 T

im
e

L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
In

t.
 T

o
ta

l
P

e
a
k
 H

o
u
r 

A
n
a
ly

s
is

 F
ro

m
 0

4
:3

0
 P

M
 t
o
 0

5
:1

5
 P

M
 -

 P
e
a
k
 1

 o
f 
1

P
e
a
k
 H

o
u
r 

fo
r 

E
n
ti
re

 I
n
te

rs
e
c
ti
o
n
 B

e
g
in

s
 a

t 
0
4
:3

0
 P

M
0
4
:3

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
4
:4

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
5
:0

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
5
:1

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l 
V

o
lu

m
e

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
%

 A
p
p
. 
T

o
ta

l
0

0
0

 
0

0
0

 
0

0
0

 
0

0
0

 
 

P
H

F
.0

0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-27

1.
an

P
ac

ke
t 

P
g

. 2
95

3

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
P

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

2

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

 N
a
s
o
n
 S

tr
e
e
t 

 Elder Avenue 
 SR-60 Westbound Ramps 

 N
a
s
o
n
 S

tr
e
e
t 

R
ig

h
t0
 

T
h
ru

0
 

L
e
ft
0
 

In
O

u
t

T
o
ta

l
0
 

0
 

0
 

Right
0 

Thru
0 

Left
0 

Out TotalIn
0 0 0 

L
e
ft
0
 

T
h
ru

0
 

R
ig

h
t0
 

O
u
t

T
o
ta

l
In

0
 

0
 

0
 

Left
0 

Thru
0 

Right
0 

Total OutIn
0 0 0 

P
e
a
k
 H

o
u
r 

B
e
g
in

s
 a

t 
0
4
:3

0
 P

M
 3
 A

x
le

 V
e
h
ic

le
s

P
e

a
k
 H

o
u

r 
D

a
ta

N
o
rt

h

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-28

1.
an

P
ac

ke
t 

P
g

. 2
95

4

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
P

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

3

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

A
p

p
.

T
o

ta
l

In
t.

 T
o

ta
l

P
e

a
k
 H

o
u

r 
A

n
a

ly
s
is

 F
ro

m
 0

4
:3

0
 P

M
 t

o
 0

5
:1

5
 P

M
 -

 P
e

a
k
 1

 o
f 

1
P

e
a

k
 H

o
u

r 
fo

r 
E

a
c
h

 A
p

p
ro

a
c
h

 B
e

g
in

s
 a

t:
0

4
:3

0
 P

M
0

4
:3

0
 P

M
0

4
:3

0
 P

M
0

4
:3

0
 P

M
+

0
 m

in
s
.

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

+
1

5
 m

in
s
.

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

+
3

0
 m

in
s
.

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

+
4

5
 m

in
s
.

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o

ta
l 
V

o
lu

m
e

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

%
 A

p
p

. 
T

o
ta

l
0

0
0

 
0

0
0

 
0

0
0

 
0

0
0

 
P

H
F

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-29

1.
an

P
ac

ke
t 

P
g

. 2
95

5

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
P

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

1

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

G
ro

u
p

s
 P

ri
n

te
d

- 
4

+
 A

x
le

 T
ru

c
k
s

N
a

s
o

n
 S

tr
e

e
t

S
o

u
th

b
o

u
n

d
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
s
tb

o
u

n
d

N
a

s
o

n
 S

tr
e

e
t

N
o

rt
h

b
o

u
n

d
E

ld
e

r 
A

v
e

n
u

e
E

a
s
tb

o
u

n
d

S
ta

rt
 T

im
e

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

L
e

ft
T

h
ru

R
ig

h
t

R
T

O
R

A
p

p
. 

T
o

ta
l

In
t.
 T

o
ta

l

0
4
:0

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
4
:1

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
4
:3

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
4
:4

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
5
:0

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
5
:1

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
5
:3

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
5
:4

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

G
ra

n
d
 T

o
ta

l
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

A
p
p
rc

h
 %

0
0

0
0

 
0

0
0

0
 

0
0

0
0

 
0

0
0

0
 

 
T

o
ta

l 
%

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

N
a
s
o
n
 S

tr
e
e
t

S
o
u
th

b
o
u
n
d

S
R

-6
0
 W

e
s
tb

o
u
n
d
 R

a
m

p
s

W
e
s
tb

o
u
n
d

N
a
s
o
n
 S

tr
e
e
t

N
o
rt

h
b
o
u
n
d

E
ld

e
r 

A
v
e
n
u
e

E
a
s
tb

o
u
n
d

S
ta

rt
 T

im
e

L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
L
e
ft

T
h
ru

R
ig

h
t

A
p
p
. 
T

o
ta

l
In

t.
 T

o
ta

l
P

e
a
k
 H

o
u
r 

A
n
a
ly

s
is

 F
ro

m
 0

4
:3

0
 P

M
 t
o
 0

5
:1

5
 P

M
 -

 P
e
a
k
 1

 o
f 
1

P
e
a
k
 H

o
u
r 

fo
r 

E
n
ti
re

 I
n
te

rs
e
c
ti
o
n
 B

e
g
in

s
 a

t 
0
4
:3

0
 P

M
0
4
:3

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
4
:4

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
5
:0

0
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
5
:1

5
 P

M
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l 
V

o
lu

m
e

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
%

 A
p
p
. 
T

o
ta

l
0

0
0

 
0

0
0

 
0

0
0

 
0

0
0

 
 

P
H

F
.0

0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

.0
0
0

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-30

1.
an

P
ac

ke
t 

P
g

. 2
95

6

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)



F
ile

 N
a

m
e

: 
M

R
V

N
A

6
0

W
P

M
S

it
e

 C
o

d
e

: 
0

5
1

1
5

0
5

9
S

ta
rt

 D
a

te
: 

1
/2

9
/2

0
1

5
P

a
g

e
 N

o
: 

2

C
it
y
 o

f 
M

o
re

n
o

 V
a

lle
y

N
/S

: 
N

a
s
o

n
 S

tr
e

e
t

E
/W

: 
S

R
-6

0
 W

e
s
tb

o
u

n
d

 R
a

m
p

s
W

e
a

th
e

r:
 C

le
a

r

 N
a
s
o
n
 S

tr
e
e
t 

 Elder Avenue 
 SR-60 Westbound Ramps 

 N
a
s
o
n
 S

tr
e
e
t 

R
ig

h
t0
 

T
h
ru

0
 

L
e
ft
0
 

In
O

u
t

T
o
ta

l
0
 

0
 

0
 

Right
0 

Thru
0 

Left
0 

Out TotalIn
0 0 0 

L
e
ft
0
 

T
h
ru

0
 

R
ig

h
t0
 

O
u
t

T
o
ta

l
In

0
 

0
 

0
 

Left
0 

Thru
0 

Right
0 

Total OutIn
0 0 0 

P
e
a
k
 H

o
u
r 

B
e
g
in

s
 a

t 
0
4
:3

0
 P

M
 4
+

 A
x
le

 T
ru

c
k
s

P
e

a
k
 H

o
u

r 
D

a
ta

N
o
rt

h

C
o
u
n
ts

 U
n
lim

it
e
d
, 
In

c
.

P
O

 B
o
x
 1

1
7
8

C
o
ro

n
a
, 
C

A
 9

2
8
7
8

(9
5
1
) 

2
6
8
-6

2
6
8

3.1-31

1.
an

P
ac

ke
t 

P
g

. 2
95

7

Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)
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Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
951-268-6268

Location: Date: 1/29/2015
N/S: Weather: Clear
E/W:

North Leg East Leg South Leg West Leg
Nason Street SR-60 Westbound Nason Street SR-60 Westbound
Pedestrians Pedestrians Pedestrians Pedestrians TOTAL

0 0 0 0 0
0 0 0 0 0
0 0 0 2 2
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0 0 0 0 0
0 0 0 1 1
0 0 0 0 0
0 0 0 0 0
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Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
951-268-6268

Location: Date: 1/29/2015
N/S: Weather: Clear
E/W:

North Leg East Leg South Leg West Leg
Nason Street SR-60 Westbound Nason Street SR-60 Westbound
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Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)
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Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)
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Attachment: Traffic Impact Analysis Appendices  (2467 : CONTINUANCE OF IRONWOOD VILLAGE)
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Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
951-268-6268

Location: Date: 1/29/2015
N/S: Weather: Clear
E/W:

North Leg East Leg South Leg West Leg
Nason Street SR-60 Eastbound Nason Street SR-60 Eastbound
Pedestrians Pedestrians Pedestrians Pedestrians TOTAL

0 0 0 0 0
0 0 0 3 3
0 0 0 9 9
0 0 0 6 6
0 0 0 1 1
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 19 19

North Leg East Leg South Leg West Leg
Nason Street SR-60 Eastbound Nason Street SR-60 Eastbound
Pedestrians Pedestrians Pedestrians Pedestrians TOTAL

0 0 0 2 2
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 1 1
0 0 0 1 1
0 0 0 1 1
0 0 0 1 1
0 0 0 6 6

Pedestrians

7:00 AM

7:45 AM
8:00 AM
8:15 AM

7:15 AM

5:00 PM
5:15 PM

Moreno Valley
Nason Street
SR-60 Eastbound

4:15 PM

7:30 AM

8:30 AM
8:45 AM

TOTAL VOLUMES:

4:00 PM

4:30 PM

5:30 PM

TOTAL VOLUMES:
5:45 PM

4:45 PM
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Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
951-268-6268

Location: Date: 1/29/2015
N/S: Weather: Clear
E/W:

North Leg East Leg South Leg West Leg
Nason Street SR-60 Eastbound Nason Street SR-60 Eastbound

Bicycles Bicycles Bicycles Bicycles TOTAL
0 0 0 0 0
0 0 0 0 0
0 0 0 1 1
0 0 0 1 1
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 2 2

North Leg East Leg South Leg West Leg
Nason Street SR-60 Eastbound Nason Street SR-60 Eastbound

Bicycles Bicycles Bicycles Bicycles TOTAL
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

5:45 PM
TOTAL VOLUMES:

4:15 PM
4:30 PM
4:45 PM

4:00 PM

5:00 PM
5:15 PM
5:30 PM

Bicycles

8:45 AM

Moreno Valley
Nason Street
SR-60 Eastbound

7:00 AM
7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM
8:30 AM

TOTAL VOLUMES:
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File Name : MRVLAIRAM
Site Code : 05115059
Start Date : 1/29/2015
Page No : 1

City of Moreno Valley
N/S: Lantz Lane
E/W: Ironwood Avenue
Weather: Clear

Groups Printed- Total Volume
Ironwood Avenue

Westbound
Lantz Lane
Northbound

Ironwood Avenue
Eastbound

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
07:00 AM 1 34 35 0 1 1 41 1 42 78
07:15 AM 0 44 44 3 1 4 43 2 45 93
07:30 AM 0 77 77 3 0 3 50 2 52 132
07:45 AM 0 61 61 3 2 5 81 2 83 149

Total 1 216 217 9 4 13 215 7 222 452

08:00 AM 1 44 45 3 1 4 57 1 58 107
08:15 AM 1 29 30 1 1 2 32 3 35 67
08:30 AM 1 18 19 2 0 2 24 2 26 47
08:45 AM 0 15 15 0 4 4 44 0 44 63

Total 3 106 109 6 6 12 157 6 163 284

Grand Total 4 322 326 15 10 25 372 13 385 736
Apprch % 1.2 98.8  60 40  96.6 3.4   

Total % 0.5 43.8 44.3 2 1.4 3.4 50.5 1.8 52.3

Ironwood Avenue
Westbound

Lantz Lane
Northbound

Ironwood Avenue
Eastbound

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 44 44 3 1 4 43 2 45 93
07:30 AM 0 77 77 3 0 3 50 2 52 132
07:45 AM 0 61 61 3 2 5 81 2 83 149
08:00 AM 1 44 45 3 1 4 57 1 58 107

Total Volume 1 226 227 12 4 16 231 7 238 481
% App. Total 0.4 99.6  75 25  97.1 2.9   

PHF .250 .734 .737 1.00 .500 .800 .713 .875 .717 .807

Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268
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File Name : MRVLAIRAM
Site Code : 05115059
Start Date : 1/29/2015
Page No : 2

City of Moreno Valley
N/S: Lantz Lane
E/W: Ironwood Avenue
Weather: Clear
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Peak Hour Begins at 07:15 AM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:15 AM 07:15 AM
+0 mins. 0 44 44 3 1 4 43 2 45

+15 mins. 0 77 77 3 0 3 50 2 52
+30 mins. 0 61 61 3 2 5 81 2 83
+45 mins. 1 44 45 3 1 4 57 1 58

Total Volume 1 226 227 12 4 16 231 7 238
% App. Total 0.4 99.6  75 25  97.1 2.9  

PHF .250 .734 .737 1.000 .500 .800 .713 .875 .717

Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268
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File Name : MRVLAIRPM
Site Code : 05115059
Start Date : 1/29/2015
Page No : 1

City of Moreno Valley
N/S: Lantz Lane
E/W: Ironwood Avenue
Weather: Clear

Groups Printed- Total Volume
Ironwood Avenue

Westbound
Lantz Lane
Northbound

Ironwood Avenue
Eastbound

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
04:00 PM 1 44 45 0 1 1 43 1 44 90
04:15 PM 1 49 50 0 1 1 43 4 47 98
04:30 PM 2 39 41 2 1 3 49 0 49 93
04:45 PM 0 53 53 1 2 3 60 2 62 118

Total 4 185 189 3 5 8 195 7 202 399

05:00 PM 2 46 48 1 0 1 43 2 45 94
05:15 PM 2 39 41 3 1 4 68 3 71 116
05:30 PM 2 53 55 0 2 2 51 1 52 109
05:45 PM 0 31 31 2 1 3 50 3 53 87

Total 6 169 175 6 4 10 212 9 221 406

Grand Total 10 354 364 9 9 18 407 16 423 805
Apprch % 2.7 97.3  50 50  96.2 3.8   

Total % 1.2 44 45.2 1.1 1.1 2.2 50.6 2 52.5

Ironwood Avenue
Westbound

Lantz Lane
Northbound

Ironwood Avenue
Eastbound

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 0 53 53 1 2 3 60 2 62 118
05:00 PM 2 46 48 1 0 1 43 2 45 94
05:15 PM 2 39 41 3 1 4 68 3 71 116
05:30 PM 2 53 55 0 2 2 51 1 52 109

Total Volume 6 191 197 5 5 10 222 8 230 437
% App. Total 3 97  50 50  96.5 3.5   

PHF .750 .901 .895 .417 .625 .625 .816 .667 .810 .926

Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268
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File Name : MRVLAIRPM
Site Code : 05115059
Start Date : 1/29/2015
Page No : 2

City of Moreno Valley
N/S: Lantz Lane
E/W: Ironwood Avenue
Weather: Clear
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Peak Hour Begins at 04:45 PM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:45 PM 04:30 PM 04:45 PM
+0 mins. 0 53 53 2 1 3 60 2 62

+15 mins. 2 46 48 1 2 3 43 2 45
+30 mins. 2 39 41 1 0 1 68 3 71
+45 mins. 2 53 55 3 1 4 51 1 52

Total Volume 6 191 197 7 4 11 222 8 230
% App. Total 3 97  63.6 36.4  96.5 3.5  

PHF .750 .901 .895 .583 .500 .688 .816 .667 .810

Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268
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Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
951-268-6268

Location: Date: 1/29/2015
N/S: Weather: Clear
E/W:

North Leg East Leg South Leg West Leg
Lantz Lane Ironwood Avenue Lantz Lane Ironwood Avenue

Pedestrians Pedestrians Pedestrians Pedestrians TOTAL
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

0 0 0 0 0

North Leg East Leg South Leg West Leg
Lantz Lane Ironwood Avenue Lantz Lane Ironwood Avenue

Pedestrians Pedestrians Pedestrians Pedestrians TOTAL
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

0 0 0 0 0

5:30 PM

TOTAL VOLUMES:
5:45 PM

4:45 PM

4:00 PM

4:30 PM

5:00 PM
5:15 PM

Moreno Valley
Lantz Lane
Ironwood Avenue

4:15 PM

7:30 AM

8:30 AM
8:45 AM

TOTAL VOLUMES:

Pedestrians

7:00 AM

7:45 AM
8:00 AM
8:15 AM

7:15 AM
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Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
951-268-6268

Location: Date: 1/29/2015
N/S: Weather: Clear
E/W:

North Leg East Leg South Leg West Leg
Lantz Lane Ironwood Avenue Lantz Lane Ironwood Avenue

Bicycles Bicycles Bicycles Bicycles TOTAL
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 1 0 1
0 0 0 0
0 0 0 0
0 0 0 0

0 0 1 0 1

North Leg East Leg South Leg West Leg
Lantz Lane Ironwood Avenue Lantz Lane Ironwood Avenue

Bicycles Bicycles Bicycles Bicycles TOTAL
0 1 0 1
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

0 0 1 0 1

Bicycles

8:45 AM

Moreno Valley
Lantz Lane
Ironwood Avenue

7:00 AM
7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM
8:30 AM

TOTAL VOLUMES:

TOTAL VOLUMES:

4:15 PM
4:30 PM
4:45 PM

4:00 PM

5:00 PM
5:15 PM
5:30 PM
5:45 PM

3.1-66
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File Name : MRVOLIRAM
Site Code : 05115059
Start Date : 1/29/2015
Page No : 1

City of Moreno Valley
N/S: Oliver Street
E/W: Ironwood Avenue
Weather: Clear

Groups Printed- Total Volume
Ironwood Avenue

Westbound
Oliver Street
Northbound

Ironwood Avenue
Eastbound

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
07:00 AM 0 34 34 1 4 5 39 1 40 79
07:15 AM 0 43 43 1 2 3 45 0 45 91
07:30 AM 2 77 79 1 2 3 49 0 49 131
07:45 AM 1 59 60 1 2 3 83 1 84 147

Total 3 213 216 4 10 14 216 2 218 448

08:00 AM 0 46 46 0 3 3 58 0 58 107
08:15 AM 0 29 29 1 2 3 33 0 33 65
08:30 AM 0 20 20 0 4 4 25 0 25 49
08:45 AM 1 13 14 0 0 0 43 0 43 57

Total 1 108 109 1 9 10 159 0 159 278

Grand Total 4 321 325 5 19 24 375 2 377 726
Apprch % 1.2 98.8  20.8 79.2  99.5 0.5   

Total % 0.6 44.2 44.8 0.7 2.6 3.3 51.7 0.3 51.9

Ironwood Avenue
Westbound

Oliver Street
Northbound

Ironwood Avenue
Eastbound

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 43 43 1 2 3 45 0 45 91
07:30 AM 2 77 79 1 2 3 49 0 49 131
07:45 AM 1 59 60 1 2 3 83 1 84 147
08:00 AM 0 46 46 0 3 3 58 0 58 107

Total Volume 3 225 228 3 9 12 235 1 236 476
% App. Total 1.3 98.7  25 75  99.6 0.4   

PHF .375 .731 .722 .750 .750 1.00 .708 .250 .702 .810

Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268
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File Name : MRVOLIRAM
Site Code : 05115059
Start Date : 1/29/2015
Page No : 2

City of Moreno Valley
N/S: Oliver Street
E/W: Ironwood Avenue
Weather: Clear
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Peak Hour Begins at 07:15 AM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:15 AM 07:00 AM 07:15 AM
+0 mins. 0 43 43 1 4 5 45 0 45

+15 mins. 2 77 79 1 2 3 49 0 49
+30 mins. 1 59 60 1 2 3 83 1 84
+45 mins. 0 46 46 1 2 3 58 0 58

Total Volume 3 225 228 4 10 14 235 1 236
% App. Total 1.3 98.7  28.6 71.4  99.6 0.4  

PHF .375 .731 .722 1.000 .625 .700 .708 .250 .702

Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268
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File Name : MRVOLIRPM
Site Code : 05115059
Start Date : 1/29/2015
Page No : 1

City of Moreno Valley
N/S: Oliver Street
E/W: Ironwood Avenue
Weather: Clear

Groups Printed- Total Volume
Ironwood Avenue

Westbound
Oliver Street
Northbound

Ironwood Avenue
Eastbound

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
04:00 PM 3 45 48 0 2 2 43 0 43 93
04:15 PM 2 49 51 0 0 0 39 0 39 90
04:30 PM 2 40 42 1 3 4 52 1 53 99
04:45 PM 5 54 59 0 0 0 59 3 62 121

Total 12 188 200 1 5 6 193 4 197 403

05:00 PM 1 47 48 3 1 4 43 0 43 95
05:15 PM 3 41 44 1 1 2 66 2 68 114
05:30 PM 3 52 55 2 1 3 52 0 52 110
05:45 PM 2 33 35 0 1 1 53 2 55 91

Total 9 173 182 6 4 10 214 4 218 410

Grand Total 21 361 382 7 9 16 407 8 415 813
Apprch % 5.5 94.5  43.8 56.2  98.1 1.9   

Total % 2.6 44.4 47 0.9 1.1 2 50.1 1 51

Ironwood Avenue
Westbound

Oliver Street
Northbound

Ironwood Avenue
Eastbound

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 5 54 59 0 0 0 59 3 62 121
05:00 PM 1 47 48 3 1 4 43 0 43 95
05:15 PM 3 41 44 1 1 2 66 2 68 114
05:30 PM 3 52 55 2 1 3 52 0 52 110

Total Volume 12 194 206 6 3 9 220 5 225 440
% App. Total 5.8 94.2  66.7 33.3  97.8 2.2   

PHF .600 .898 .873 .500 .750 .563 .833 .417 .827 .909

Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268
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File Name : MRVOLIRPM
Site Code : 05115059
Start Date : 1/29/2015
Page No : 2

City of Moreno Valley
N/S: Oliver Street
E/W: Ironwood Avenue
Weather: Clear
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Peak Hour Begins at 04:45 PM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:45 PM 04:30 PM 04:30 PM
+0 mins. 5 54 59 1 3 4 52 1 53

+15 mins. 1 47 48 0 0 0 59 3 62
+30 mins. 3 41 44 3 1 4 43 0 43
+45 mins. 3 52 55 1 1 2 66 2 68

Total Volume 12 194 206 5 5 10 220 6 226
% App. Total 5.8 94.2  50 50  97.3 2.7  

PHF .600 .898 .873 .417 .417 .625 .833 .500 .831

Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
(951) 268-6268
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Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
951-268-6268

Location: Date: 1/29/2015
N/S: Weather: Clear
E/W:

North Leg East Leg South Leg West Leg
Oliver Street Ironwood Avenue Oliver Street Ironwood Avenue
Pedestrians Pedestrians Pedestrians Pedestrians TOTAL

0 0 0 0
2 0 0 2
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

0 2 0 0 2

North Leg East Leg South Leg West Leg
Oliver Street Ironwood Avenue Oliver Street Ironwood Avenue
Pedestrians Pedestrians Pedestrians Pedestrians TOTAL

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 1 1
0 0 0 0
0 0 0 0
0 0 0 0

0 0 0 1 1

5:30 PM

TOTAL VOLUMES:
5:45 PM

4:45 PM

4:00 PM

4:30 PM

5:00 PM
5:15 PM

Moreno Valley
Oliver Street
Ironwood Avenue

4:15 PM

7:30 AM

8:30 AM
8:45 AM

TOTAL VOLUMES:

Pedestrians

7:00 AM

7:45 AM
8:00 AM
8:15 AM

7:15 AM
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Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
951-268-6268

Location: Date: 1/29/2015
N/S: Weather: Clear
E/W:

North Leg East Leg South Leg West Leg
Oliver Street Ironwood Avenue Oliver Street Ironwood Avenue

Bicycles Bicycles Bicycles Bicycles TOTAL
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 1 0 1
0 0 0 0
0 0 0 0
0 0 0 0

0 0 1 0 1

North Leg East Leg South Leg West Leg
Oliver Street Ironwood Avenue Oliver Street Ironwood Avenue

Bicycles Bicycles Bicycles Bicycles TOTAL
0 1 0 1
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

0 0 1 0 1

Bicycles

8:45 AM

Moreno Valley
Oliver Street
Ironwood Avenue

7:00 AM
7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM
8:30 AM

TOTAL VOLUMES:

TOTAL VOLUMES:

4:15 PM
4:30 PM
4:45 PM

4:00 PM

5:00 PM
5:15 PM
5:30 PM
5:45 PM
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Page 1 
 
City of Moreno Valley
Nason Street
S/ Ironwood Avenue
24 Hour Directional Volume Count

 
 
 

MRV001
Site Code: 051-15059

 
 
 
 

Counts Unlimited, Inc
PO Box 1178

Corona, CA 92878
Phone: 951-268-6268

email: counts@countsunlimited.com

 
Start 29-Jan-15 Northbound Hour Totals Southbound Hour Totals Combined Totals
Time Thu Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon

12:00 8 24 7 11
12:15 7 25 4 15
12:30 2 33 3 25
12:45 4 20 21 102 3 25 17 76 38 178
01:00 1 27 1 15
01:15 1 23 4 23
01:30 5 28 1 18
01:45 1 37 8 115 3 32 9 88 17 203
02:00 4 34 1 25
02:15 2 37 1 30

02:30 1 36 3 56
02:45 3 31 10 138 2 42 7 153 17 291

03:00 2 84 1 56
03:15 3 71 2 45
03:30 1 63 0 48

03:45 0 47 6 265 0 40 3 189 9 454
04:00 0 36 0 42
04:15 1 58 3 36
04:30 2 59 4 48
04:45 2 61 5 214 2 43 9 169 14 383
05:00 4 48 5 47
05:15 5 52 5 53
05:30 7 49 13 45
05:45 14 50 30 199 13 33 36 178 66 377
06:00 5 43 12 36
06:15 15 40 14 30
06:30 31 28 27 33
06:45 30 44 81 155 39 22 92 121 173 276
07:00 53 30 39 19

07:15 53 29 50 22

07:30 63 17 82 18

07:45 86 20 255 96 88 12 259 71 514 167

08:00 59 23 62 9
08:15 36 25 23 13
08:30 22 23 30 9
08:45 25 21 142 92 23 17 138 48 280 140
09:00 11 19 18 19
09:15 10 16 15 11
09:30 15 15 24 14
09:45 16 14 52 64 15 11 72 55 124 119
10:00 15 11 14 11
10:15 16 8 14 12
10:30 20 18 13 8
10:45 28 11 79 48 13 6 54 37 133 85
11:00 22 9 25 5
11:15 25 6 22 6
11:30 17 7 34 5
11:45 29 7 93 29 22 7 103 23 196 52
Total  782 1517 782 1517 799 1208 799 1208 1581 2725

Combined
Total

 2299 2299 2007 2007 4306

AM Peak - 07:15 - - - 07:15 - - - - -
Vol. - 261 - - - 282 - - - - -

P.H.F.  0.759    0.801      
PM Peak - - 03:00 - - - 02:30 - - - -

Vol. - - 265 - - - 199 - - - -
P.H.F.   0.789    0.888     

 
Percentag

e
 34.0% 66.0%   39.8% 60.2%     

ADT/AADT ADT 4,306 AADT 4,306

3.1-73
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Page 1 
 
City of Moreno Valley
Ironwood Avenue
E/ Nason Street
24 Hour Directional Volume Count

 
 
 

MRV002
Site Code: 051-15059

 
 
 
 

Counts Unlimited, Inc
PO Box 1178

Corona, CA 92878
Phone: 951-268-6268

email: counts@countsunlimited.com

 
Start 29-Jan-15 Eastbound Hour Totals Westbound Hour Totals Combined Totals
Time Thu Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon

12:00 4 27 4 30
12:15 5 38 3 20
12:30 1 36 4 33
12:45 2 32 12 133 3 32 14 115 26 248
01:00 4 25 1 25
01:15 0 34 2 24
01:30 3 29 1 26
01:45 3 29 10 117 1 42 5 117 15 234
02:00 2 39 1 44
02:15 5 48 1 51

02:30 0 65 2 44
02:45 2 47 9 199 1 48 5 187 14 386

03:00 1 38 2 61
03:15 2 38 3 58
03:30 0 60 0 42
03:45 1 47 4 183 2 29 7 190 11 373
04:00 0 42 1 44
04:15 4 46 1 47

04:30 4 53 5 40

04:45 4 62 12 203 6 53 13 184 25 387

05:00 7 44 1 50

05:15 4 71 2 43
05:30 18 52 8 51
05:45 15 55 44 222 13 33 24 177 68 399
06:00 16 46 7 40
06:15 14 46 8 44
06:30 33 50 14 30
06:45 29 30 92 172 20 28 49 142 141 314
07:00 41 16 33 32

07:15 46 26 44 33

07:30 53 21 81 15

07:45 82 12 222 75 68 13 226 93 448 168

08:00 59 17 48 17
08:15 34 21 29 20
08:30 27 25 22 19
08:45 41 18 161 81 14 33 113 89 274 170
09:00 27 18 18 23
09:15 28 16 22 23
09:30 24 10 22 15
09:45 20 11 99 55 24 23 86 84 185 139
10:00 16 9 14 9
10:15 17 8 26 15
10:30 31 10 22 16
10:45 25 7 89 34 26 10 88 50 177 84
11:00 22 7 37 7
11:15 28 5 24 6
11:30 40 8 25 9
11:45 31 5 121 25 21 7 107 29 228 54
Total  875 1499 875 1499 737 1457 737 1457 1612 2956

Combined
Total

 2374 2374 2194 2194 4568

AM Peak - 07:15 - - - 07:15 - - - - -
Vol. - 240 - - - 241 - - - - -

P.H.F.  0.732    0.744      
PM Peak - - 04:30 - - - 02:30 - - - -

Vol. - - 230 - - - 211 - - - -
P.H.F.   0.810    0.865     

 
Percentag

e
 36.9% 63.1%   33.6% 66.4%     

ADT/AADT ADT 4,568 AADT 4,568

3.1-74

1.an

Packet Pg. 3000

A
tt

ac
h

m
en

t:
 T

ra
ff

ic
 Im

p
ac

t 
A

n
al

ys
is

 A
p

p
en

d
ic

es
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

APPENDIX 3.2: 
 

EXISTING (2015) CONDITIONS INTERSECTION OPERATIONS ANALYSIS WORKSHEETS 
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
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2

2/24/2015

Scenario 4: 4: Existing AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.522Volume to Capacity (v/c):

BLevel Of Service:

18.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

1000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

0259392572481090275276Total Analysis Volume [veh/h]

06510646200207169Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.8020Peak Hour Factor

0208312061991070224221Total Hourly Volume [veh/h]

00038000001800Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0208312441991070404221Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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3

2/24/2015

Scenario 4: 4: Existing AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

011100323102800280Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

70Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.

3.2-2

1.an

Packet Pg. 3004

A
tt

ac
h

m
en

t:
 T

ra
ff

ic
 Im

p
ac

t 
A

n
al

ys
is

 A
p

p
en

d
ic

es
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



4

2/24/2015

Scenario 4: 4: Existing AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

70.5129.49219.361.605.3515.21187.6395th-Percentile Queue Length [ft]

2.821.188.770.060.210.617.5195th-Percentile Queue Length [veh]

39.1716.38126.960.892.978.45104.2450th-Percentile Queue Length [ft]

1.570.665.080.040.120.344.1750th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

ADBECCCLane Group LOS

8.7237.1915.4759.7122.8623.2127.94d, Delay for Lane Group [s/veh]

0.280.640.630.350.030.100.66X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.734.003.6624.800.010.060.66d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.040.500.040.040.040.04k, delay calibration

7.9933.1911.8034.9122.8523.1527.28d1, Uniform Delay [s]

940618063342277425c, Capacity [veh/h]

1676159715381597149114251661s, saturation flow rate [veh/h]

0.150.020.330.000.010.020.17(v / s)_i Volume / Saturation Flow Rate

0.560.040.530.000.190.190.19g / C, Green / Cycle

393370141414g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.
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5

2/24/2015

Scenario 4: 4: Existing AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

15.47 15.4759.71 37.19 8.728.7222.8627.94 27.94d_M, Delay for Movement [s/veh] 22.8623.21 22.86

B BE AD ACCMovement LOS C CC C

15.55 12.44d_A, Approach Delay [s/veh] 22.8627.53

B BApproach LOS C C

18.08d_I, Intersection Delay [s/veh]

BIntersection LOS

0.522Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)
3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 2/19/2015

Existing (2015) Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 6 54 189 68 14 11 86 247 462 43 250 2
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1827 1863 1900 1900 1900 1810 1900 1863 1776 1881 1900
Adj Flow Rate, veh/h 7 66 73 83 17 3 105 301 473 52 305 2
Adj No. of Lanes 1 1 1 1 1 1 1 2 1 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 4 2 0 0 0 5 0 2 7 1 1
Cap, veh/h 16 118 223 107 219 249 131 2185 1052 66 2069 14
Arrive On Green 0.01 0.06 0.06 0.06 0.12 0.12 0.08 0.61 0.61 0.04 0.57 0.57
Sat Flow, veh/h 1810 1827 1583 1810 1900 1615 1723 3610 1583 1691 3640 24
Grp Volume(v), veh/h 7 66 73 83 17 3 105 301 473 52 150 157
Grp Sat Flow(s),veh/h/ln 1810 1827 1583 1810 1900 1615 1723 1805 1583 1691 1787 1877
Q Serve(g_s), s 0.4 3.3 3.9 4.3 0.8 0.1 5.7 3.4 13.6 2.9 3.7 3.8
Cycle Q Clear(g_c), s 0.4 3.3 3.9 4.3 0.8 0.1 5.7 3.4 13.6 2.9 3.7 3.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 16 118 223 107 219 249 131 2185 1052 66 1016 1067
V/C Ratio(X) 0.44 0.56 0.33 0.77 0.08 0.01 0.80 0.14 0.45 0.78 0.15 0.15
Avail Cap(c_a), veh/h 95 327 404 286 540 522 200 2185 1052 107 1016 1067
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.87 0.87 0.87 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.8 43.1 36.8 44.1 37.5 34.0 43.2 8.1 7.6 45.2 9.7 9.7
Incr Delay (d2), s/veh 6.8 1.5 0.3 4.4 0.1 0.0 5.8 0.1 1.2 7.3 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 1.7 1.7 2.3 0.4 0.1 2.9 1.7 6.3 1.5 1.9 2.0
LnGrp Delay(d),s/veh 53.6 44.7 37.1 48.5 37.6 34.0 48.9 8.2 8.8 52.5 10.0 10.0
LnGrp LOS D D D D D C D A A D A A
Approach Vol, veh/h 146 103 879 359
Approach Delay, s/veh 41.3 46.2 13.4 16.1
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 63.5 10.6 12.1 12.2 60.0 5.8 16.9
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Max Green Setting (Gmax), s 6.0 35.0 15.0 17.0 11.0 30.0 5.0 27.0
Max Q Clear Time (g_c+I1), s 4.9 15.6 6.3 5.9 7.7 5.8 2.4 2.8
Green Ext Time (p_c), s 0.0 2.9 0.0 0.3 0.0 3.0 0.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 19.1
HCM 2010 LOS B

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)
4: Nason Street & SR-60 Eastbound Ramps 2/19/2015

Existing (2015) Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 21 2 454 0 0 0 0 774 111 47 460 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1810 1839 1845 0 1881 1900 1900 1881 0
Adj Flow Rate, veh/h 26 0 259 0 944 102 57 561 0
Adj No. of Lanes 1 0 2 0 2 0 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 5 50 3 0 1 1 0 1 0
Cap, veh/h 193 0 351 0 2002 216 84 2602 0
Arrive On Green 0.11 0.00 0.11 0.00 0.62 0.62 0.05 0.73 0.00
Sat Flow, veh/h 1723 0 3136 0 3349 352 1810 3668 0
Grp Volume(v), veh/h 26 0 259 0 518 528 57 561 0
Grp Sat Flow(s),veh/h/ln 1723 0 1568 0 1787 1819 1810 1787 0
Q Serve(g_s), s 1.0 0.0 6.0 0.0 11.8 11.8 2.3 3.8 0.0
Cycle Q Clear(g_c), s 1.0 0.0 6.0 0.0 11.8 11.8 2.3 3.8 0.0
Prop In Lane 1.00 1.00 0.00 0.19 1.00 0.00
Lane Grp Cap(c), veh/h 193 0 351 0 1099 1119 84 2602 0
V/C Ratio(X) 0.13 0.00 0.74 0.00 0.47 0.47 0.68 0.22 0.00
Avail Cap(c_a), veh/h 414 0 753 0 1099 1119 145 2602 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.96 0.96 0.00
Uniform Delay (d), s/veh 30.0 0.0 32.2 0.0 7.8 7.8 35.2 3.3 0.0
Incr Delay (d2), s/veh 0.1 0.0 1.1 0.0 1.5 1.4 3.4 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.5 0.0 2.6 0.0 6.2 6.3 1.2 1.9 0.0
LnGrp Delay(d),s/veh 30.1 0.0 33.4 0.0 9.3 9.3 38.7 3.5 0.0
LnGrp LOS C C A A D A
Approach Vol, veh/h 285 1046 618
Approach Delay, s/veh 33.1 9.3 6.7
Approach LOS C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 8.5 52.1 14.4 60.6
Change Period (Y+Rc), s 5.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 6.0 34.0 18.0 45.0
Max Q Clear Time (g_c+I1), s 4.3 13.8 8.0 5.8
Green Ext Time (p_c), s 0.0 6.5 0.4 7.4

Intersection Summary
HCM 2010 Ctrl Delay 11.9
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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14

2/23/2015

Scenario 4: 4: Existing AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

11.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

02801928600005015Total Analysis Volume [veh/h]

07002720000104Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81000.81000.81000.81001.00001.00001.00001.00000.81000.81000.8100Peak Hour Factor

02271723200004012Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

02271723200004012Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.

3.2-7
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2/23/2015

Scenario 4: 4: Existing AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.38d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.030.000.0010.93d_A, Approach Delay [s/veh]

0.0021.2421.240.000.000.000.000.000.002.472.472.4795th-Percentile Queue Length [ft]

0.000.850.850.000.000.000.000.000.000.100.100.1095th-Percentile Queue Length [veh]

AAAAABBMovement LOS

0.000.007.840.000.000.000.000.000.009.9711.5711.25d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.000.000.000.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

3.2-8
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2/23/2015

Scenario 4: 4: Existing AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

11.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

02784129000001104Total Analysis Volume [veh/h]

06910730000301Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81000.81000.81000.81001.00001.00001.00001.00000.81000.81000.8100Peak Hour Factor

0225312350000903Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0225312350000903Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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2/23/2015

Scenario 4: 4: Existing AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.32d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.110.000.0010.27d_A, Approach Delay [s/veh]

0.0021.2421.240.000.000.000.000.000.001.641.641.6495th-Percentile Queue Length [ft]

0.000.850.850.000.000.000.000.000.000.070.070.0795th-Percentile Queue Length [veh]

AAAAABBMovement LOS

0.000.007.840.000.000.000.000.000.009.9211.5511.22d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.000.000.000.010.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

3.2-10
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2

2/24/2015

Scenario 5: 5: Existing PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.353Volume to Capacity (v/c):

BLevel Of Service:

16.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

1154481311800040235201Total Analysis Volume [veh/h]

03912334500106150Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.9800Peak Hour Factor

1151471281760040235197Total Hourly Volume [veh/h]

00020002003100Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1151471481760240545197Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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2/24/2015

Scenario 5: 5: Existing PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

032140281002800280Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

70Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.
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4

2/24/2015

Scenario 5: 5: Existing PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

31.6936.3097.830.002.5413.89139.8995th-Percentile Queue Length [ft]

1.271.453.910.000.100.565.6095th-Percentile Queue Length [veh]

17.6120.1754.350.001.417.7177.7250th-Percentile Queue Length [ft]

0.700.812.170.000.060.313.1150th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

ADAACCCLane Group LOS

6.2737.399.440.0025.4025.8129.45d, Delay for Lane Group [s/veh]

0.150.690.350.000.020.110.59X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.324.381.110.000.010.080.59d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.040.500.040.040.040.04k, delay calibration

5.9633.018.320.0025.4025.7328.86d1, Uniform Delay [s]

1017708801264213350c, Capacity [veh/h]

1675159715601597142014251661s, saturation flow rate [veh/h]

0.090.030.200.000.000.020.12(v / s)_i Volume / Saturation Flow Rate

0.610.040.560.000.150.150.15g / C, Green / Cycle

433400101010g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.

3.2-13
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2/24/2015

Scenario 5: 5: Existing PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

9.44 9.440.00 37.39 6.276.2725.4029.45 29.45d_M, Delay for Movement [s/veh] 25.4025.81 25.40

A AA AD ACCMovement LOS C CC C

9.44 13.63d_A, Approach Delay [s/veh] 25.4029.09

A BApproach LOS C C

16.69d_I, Intersection Delay [s/veh]

BIntersection LOS

0.353Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.

3.2-14
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)
3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 2/19/2015

Existing (2015) Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 8 22 92 118 24 11 143 243 491 24 179 10
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1845 1900 1900 1900 1900 1900 1900 1882 1900
Adj Flow Rate, veh/h 9 24 29 128 26 2 155 264 431 26 195 7
Adj No. of Lanes 1 1 1 1 1 1 1 2 1 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 3 0 0 0 0 0 0 1 1
Cap, veh/h 20 91 245 158 240 247 188 2183 1122 47 1855 66
Arrive On Green 0.01 0.05 0.05 0.09 0.13 0.13 0.10 0.60 0.60 0.03 0.53 0.53
Sat Flow, veh/h 1810 1900 1615 1757 1900 1615 1810 3610 1615 1810 3522 126
Grp Volume(v), veh/h 9 24 29 128 26 2 155 264 431 26 99 103
Grp Sat Flow(s),veh/h/ln 1810 1900 1615 1757 1900 1615 1810 1805 1615 1810 1788 1859
Q Serve(g_s), s 0.5 1.2 1.5 6.8 1.2 0.1 8.0 3.0 10.6 1.3 2.6 2.6
Cycle Q Clear(g_c), s 0.5 1.2 1.5 6.8 1.2 0.1 8.0 3.0 10.6 1.3 2.6 2.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.07
Lane Grp Cap(c), veh/h 20 91 245 158 240 247 188 2183 1122 47 942 980
V/C Ratio(X) 0.45 0.26 0.12 0.81 0.11 0.01 0.82 0.12 0.38 0.55 0.10 0.11
Avail Cap(c_a), veh/h 95 380 491 240 540 501 267 2183 1122 95 942 980
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.92 0.92 0.92 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.7 43.6 34.8 42.4 36.7 34.1 41.7 8.0 6.0 45.7 11.3 11.3
Incr Delay (d2), s/veh 5.7 0.6 0.1 6.3 0.1 0.0 8.6 0.1 0.9 3.7 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.6 0.7 3.6 0.6 0.0 4.5 1.5 5.0 0.7 1.3 1.4
LnGrp Delay(d),s/veh 52.4 44.2 34.9 48.8 36.8 34.1 50.3 8.1 7.0 49.4 11.5 11.5
LnGrp LOS D D C D D C D A A D B B
Approach Vol, veh/h 62 156 850 228
Approach Delay, s/veh 41.0 46.6 15.2 15.8
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 7.5 63.4 13.5 10.5 14.9 56.0 6.1 18.0
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Max Green Setting (Gmax), s 5.0 36.0 13.0 19.0 14.0 27.0 5.0 27.0
Max Q Clear Time (g_c+I1), s 3.3 12.6 8.8 3.5 10.0 4.6 2.5 3.2
Green Ext Time (p_c), s 0.0 2.3 0.1 0.1 0.1 2.3 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 20.3
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)
4: Nason Street & SR-60 Eastbound Ramps 2/19/2015

Existing (2015) Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 118 3 571 0 0 0 0 759 83 25 364 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1875 1881 0 1898 1900 1900 1881 0
Adj Flow Rate, veh/h 124 0 332 0 799 76 26 383 0
Adj No. of Lanes 1 0 2 0 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 1 33 1 0 0 0 0 1 0
Cap, veh/h 242 0 433 0 2031 193 50 2519 0
Arrive On Green 0.14 0.00 0.14 0.00 0.61 0.61 0.03 0.70 0.00
Sat Flow, veh/h 1792 0 3198 0 3424 317 1810 3668 0
Grp Volume(v), veh/h 124 0 332 0 433 442 26 383 0
Grp Sat Flow(s),veh/h/ln 1792 0 1599 0 1803 1842 1810 1787 0
Q Serve(g_s), s 4.8 0.0 7.5 0.0 9.2 9.2 1.1 2.7 0.0
Cycle Q Clear(g_c), s 4.8 0.0 7.5 0.0 9.2 9.2 1.1 2.7 0.0
Prop In Lane 1.00 1.00 0.00 0.17 1.00 0.00
Lane Grp Cap(c), veh/h 242 0 433 0 1100 1124 50 2519 0
V/C Ratio(X) 0.51 0.00 0.77 0.00 0.39 0.39 0.52 0.15 0.00
Avail Cap(c_a), veh/h 430 0 768 0 1100 1124 121 2519 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.96 0.96 0.00
Uniform Delay (d), s/veh 30.1 0.0 31.3 0.0 7.5 7.5 36.0 3.7 0.0
Incr Delay (d2), s/veh 0.6 0.0 1.1 0.0 1.1 1.0 2.9 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 0.0 3.4 0.0 4.9 5.0 0.6 1.3 0.0
LnGrp Delay(d),s/veh 30.7 0.0 32.4 0.0 8.6 8.5 38.9 3.8 0.0
LnGrp LOS C C A A D A
Approach Vol, veh/h 456 875 409
Approach Delay, s/veh 31.9 8.5 6.0
Approach LOS C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 7.1 51.8 16.1 58.9
Change Period (Y+Rc), s 5.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 5.0 35.0 18.0 45.0
Max Q Clear Time (g_c+I1), s 3.1 11.2 9.5 4.7
Green Ext Time (p_c), s 0.0 4.9 0.6 5.2

Intersection Summary
HCM 2010 Ctrl Delay 14.1
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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2/23/2015

Scenario 5: 5: Existing PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

11.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

0209692390000505Total Analysis Volume [veh/h]

05222600000101Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.93000.93000.93000.93001.00001.00001.00001.00000.93000.93000.9300Peak Hour Factor

0194682220000505Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0194682220000505Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.

3.2-17
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2/23/2015

Scenario 5: 5: Existing PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.31d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.220.000.0010.10d_A, Approach Delay [s/veh]

0.0014.5614.560.000.000.000.000.000.001.061.061.0695th-Percentile Queue Length [ft]

0.000.580.580.000.000.000.000.000.000.040.040.0495th-Percentile Queue Length [veh]

AAAAABBMovement LOS

0.000.007.740.000.000.000.000.000.009.5711.0110.63d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.000.000.000.010.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

3.2-18
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2/23/2015

Scenario 5: 5: Existing PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

11.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

02131352440000307Total Analysis Volume [veh/h]

05331610000102Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.91000.91000.91000.91001.00001.00001.00001.00000.91000.91000.9100Peak Hour Factor

01941252220000306Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01941252220000306Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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17

2/23/2015

Scenario 5: 5: Existing PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.42d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.450.000.0010.42d_A, Approach Delay [s/veh]

0.0015.4715.470.000.000.000.000.000.001.131.131.1395th-Percentile Queue Length [ft]

0.000.620.620.000.000.000.000.000.000.050.050.0595th-Percentile Queue Length [veh]

AAAAABBMovement LOS

0.000.007.760.000.000.000.000.000.009.6111.1510.77d_M, Delay for Movement [s/veh]

0.000.000.010.000.000.000.000.000.000.000.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

3.2-20
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APPENDIX 3.3: 
 

EXISTING (2015) TRAFFIC SIGNAL WARRANT ANALYSIS  
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California MUTCD 2014 Edition

(FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

Traffic Conditions = Existing (2015) Conditions - Weekday AM Peak Hour

Major Street Name = Ironwood Avenue Total of Both Approaches (VPH) = 467

Number of Approach Lanes Major Street = 1

Minor Street Name = Lantz Lane High Volume Approach (VPH) = 16

Number of Approach Lanes Minor Street = 1

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

SIGNAL WARRANT NOT SATISFIED
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*Note: 100 vph applies as the lower threshold for a minor-street approach with two or more lanes 

and 75 vph applies as the lower threshold for a minor-street approach with one lane
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California MUTCD 2014 Edition

(FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

Traffic Conditions = Existing (2015) Conditions - Weekday AM Peak Hour

Major Street Name = Ironwood Avenue Total of Both Approaches (VPH) = 464

Number of Approach Lanes Major Street = 1

Minor Street Name = Oliver Street High Volume Approach (VPH) = 12

Number of Approach Lanes Minor Street = 1

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

SIGNAL WARRANT NOT SATISFIED
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*Note: 100 vph applies as the lower threshold for a minor-street approach with two or more lanes 

and 75 vph applies as the lower threshold for a minor-street approach with one lane
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APPENDIX 3.4: 
 

EXISTING (2015) OFF-RAMP QUEUING ANALYSIS WORKSHEETS  
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Queues Ironwood Residential TIA (JN 09386)
3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 2/19/2015

Existing (2015) Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 7 66 230 83 17 13 105 301 563 52 307
v/c Ratio 0.07 0.36 0.42 0.49 0.04 0.02 0.62 0.15 0.44 0.44 0.17
Control Delay 44.7 43.1 5.4 50.1 26.5 0.1 56.5 14.1 2.0 54.7 16.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.7 43.1 5.4 50.1 26.5 0.1 56.5 14.1 2.0 54.7 16.4
Queue Length 50th (ft) 4 39 0 49 8 0 61 47 0 30 52
Queue Length 95th (ft) 17 63 33 83 21 0 103 86 25 63 96
Internal Link Dist (ft) 689 1331 796 788
Turn Bay Length (ft) 120 120 1000 200 360 150 100
Base Capacity (vph) 95 336 579 285 540 607 202 1978 1338 121 1776
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.20 0.40 0.29 0.03 0.02 0.52 0.15 0.42 0.43 0.17

Intersection Summary

3.4-1
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Queues Ironwood Residential TIA (JN 09386)
4: Nason Street & SR-60 Eastbound Ramps 2/19/2015

Existing (2015) Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 26 279 277 1079 57 561
v/c Ratio 0.14 0.69 0.69 0.49 0.34 0.21
Control Delay 30.0 13.8 13.5 10.2 36.9 3.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.0 13.8 13.5 10.2 36.9 3.8
Queue Length 50th (ft) 12 1 0 129 25 28
Queue Length 95th (ft) 27 46 45 224 52 63
Internal Link Dist (ft) 1293 1072 796
Turn Bay Length (ft) 805 225 250
Base Capacity (vph) 412 567 568 2222 173 2627
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.49 0.49 0.49 0.33 0.21

Intersection Summary

3.4-2
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Queues Ironwood Residential TIA (JN 09386)
3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 2/19/2015

Existing (2015) Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 9 24 100 128 26 12 155 264 534 26 206
v/c Ratio 0.09 0.15 0.22 0.66 0.09 0.02 0.70 0.12 0.38 0.25 0.11
Control Delay 45.1 39.1 2.2 56.0 29.6 0.1 56.0 11.2 1.6 48.9 15.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 39.1 2.2 56.0 29.6 0.1 56.0 11.2 1.6 48.9 15.6
Queue Length 50th (ft) 5 14 0 74 14 0 90 28 0 15 26
Queue Length 95th (ft) 21 34 11 132 31 0 153 83 41 43 76
Internal Link Dist (ft) 689 1331 796 788
Turn Bay Length (ft) 120 120 1000 200 360 150 100
Base Capacity (vph) 95 380 482 239 540 559 268 2258 1423 104 1835
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.06 0.21 0.54 0.05 0.02 0.58 0.12 0.38 0.25 0.11

Intersection Summary

3.4-3
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Queues Ironwood Residential TIA (JN 09386)
4: Nason Street & SR-60 Eastbound Ramps 2/19/2015

Existing (2015) Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 124 304 300 886 26 383
v/c Ratio 0.50 0.65 0.64 0.39 0.19 0.15
Control Delay 36.0 10.9 10.5 8.8 35.0 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.0 10.9 10.5 8.8 35.0 4.4
Queue Length 50th (ft) 54 1 0 68 12 25
Queue Length 95th (ft) 96 66 63 194 34 51
Internal Link Dist (ft) 1293 1072 796
Turn Bay Length (ft) 805 225 250
Base Capacity (vph) 428 592 592 2277 140 2508
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.51 0.51 0.39 0.19 0.15

Intersection Summary

3.4-4
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APPENDIX 5.1: 
 

EXISTING PLUS PROJECT CONDITIONS INTERSECTION OPERATIONS ANALYSIS  
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INPUT DATA

Project: =======================> Ironwood Residential <=== Job #: 09386

Scenario: =======================> GP Buildout Post 2035 Without Project <=== Analyst: CHS

Existing Conditions Model Run ID: ==> RivTAM for MV-Existing Base Model <=== Date:

Future Conditions Model Run ID: ==> RivTAM-Moreno Valley GP <===

LOCATION: Nason Street / Ironwood Avenue

AM PEAK HOUR PM PEAK HOUR

EXISTING TURNING MOVEMENT VOLUMES: EXISTING TURNING MOVEMENT VOLUMES:

2015 0 7 0 2015 2 4 0

< v > < v >

1 ^ ^ 0 0 ^ ^ 1

199 > Total = 955 < 208 176 > Total = 785 < 151

244 v v 31 148 v v 47

< ^ > < ^ >

221 4 40 197 5 54

EXISTING MODEL YEAR: EXISTING MODEL YEAR:

2008 50 50 2008 50 50

v ^ v ^

88 < IN    = 525 < 130 163 < IN    = 649 < 272

168 > OUT = 524 > 284 154 > OUT = 646 > 250

v ^ v ^

102 177 183 173

FUTURE MODEL YEAR: FUTURE MODEL YEAR:

2035 50 50 2035 50 50

v ^ v ^

220 < IN    = 667 < 156 455 < IN    = 1170 < 235

351 > OUT = 666 > 222 375 > OUT = 1171 > 535

v ^ v ^

174 110 131 510

EXISTING (COUNTED) ADTs BY LEG: EXISTING (COUNTED) ADTs BY LEG:

2015 120 2015 120

N N

6,754 W LEG E 4,568 6,754 W + E 4,568

S S

4,306 4,306

REFINED FUTURE ADT'S BY LEG: REFINED FUTURE ADT'S BY LEG:

2035 300 2035 300

N N

7,389 W LEG E 5,592 7,389 W + E 5,592

S S

4,520 4,520

U:\UcJobs\_09100-09500\_09300\09386\Post Processing\[02 Nason_Ironwood.xls]Input (1)

8/24/15
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Growth Calculations

Project: Ironwood Residential Job #: 09386

Scenario: GP Buildout Post 2035 Without Project Analyst: CHS

Date:

LOCATION: Nason Street / Ironwood Avenue

EXISTING COUNTED INBOUND AND OUTBOUND VOLUME CALCULATION

EXISTING COUNT YEAR: EXISTING COUNT YEAR:

2015 7 5 2015 6 6

v ^ v ^

429 < IN    = 955 < 239 350 < IN    = 785 < 199

444 > OUT = 955 > 239 324 > OUT = 785 > 230

v ^ v ^

282 265 199 256

GROWTH CALCULATION DECISION RULE

MIN = Minimum Count Growth Approach MIN = Minimum Count Growth Approach

ADD = Additive (Growth Increment) Approach MUL MUL ADD = Additive (Growth Increment) Approach MUL MUL

MUL = Multiplicative (Ratio) Approach v ^ MUL = Multiplicative (Ratio) Approach v ^

ADD < < ADD ADD < < MIN

ADD > > MIN ADD > > MUL

v ^ v ^

ADD MIN MIN ADD

MINIMUM GROWTH %s 2008 TO 2035

0% 0% 0% 0%

v ^ v ^

0% < < 0% 0% < < 0%

0% > > 0% 0% > > 0%

v ^ v ^

0% 0% 0% 0%

REFINED GROWTH: 2008 TO 2035 ADJUSTED GROWTH: 2008 TO 2035

3 5 4 4

v ^ v ^

130 < < 30 290 < < 0

180 > > 0 220 > > 260

v ^ v ^

70 0 0 340

PRORATED GROWTH: 2015 TO 2035 PRORATED GROWTH: 2015 TO 2035

20 YEARS 0 0 20 YEARS 0 0

v ^ v ^

100 < < 20 210 < < 0

130 > > 0 160 > > 190

v ^ v ^

50 0 0 250

NEW PROJECTED VOLUMES: 2035 NEW PROJECTED VOLUMES: 2035

10 10 10 10

v ^ v ^

530 < IN    = 1110 < 260 565 < IN    = 1200 < 200

570 > OUT = 1110 > 240 480 > OUT = 1200 > 424

v ^ * v ^ *

330 270 202 510

* NOTE: Outbound future volume may be factored (increased) to match inbound if inbound is greater than outbound.

U:\UcJobs\_09100-09500\_09300\09386\Post Processing\[02 Nason_Ironwood.xls] Growth Summary (2)

PMAM

8/24/15

4.1-2
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Project: Ironwood Residential Job #: 09386

Scenario: GP Buildout Post 2035 Without Project Analyst: CHS

Date: 8/24/15

LOCATION: Nason Street / Ironwood Avenue

FORECAST YEAR: 2035

TURNING EXISTING FUTURE DIFF- % EXISTING FUTURE DIFF- %

APPROACH MOVEMENT COUNT VOLUME ERENCE CHANGE COUNT VOLUME ERENCE CHANGE

NORTH Left 221 267 46 21% 197 393 196 99%

BOUND Through 4 5 1 25% 5 9 4 80%

Right 40 13 -27 -68% 54 108 54 100%

NB Total 265 285 20 8% 256 510 254 99%

SOUTH Left 0 0 0 #DIV/0! 0 0 0 #DIV/0!

BOUND Through 7 9 2 29% 4 6 2 50%

Right 0 0 0 #DIV/0! 2 4 2 100%

SB Total 7 9 2 29% 6 10 4 67%

EAST Left 1 5 4 400% 0 0 0 #DIV/0!

BOUND Through 199 227 28 14% 176 315 139 79%

Right 244 309 65 27% 148 164 16 11%

EB Total 444 541 97 22% 324 479 155 48%

WEST Left 31 12 -19 -61% 47 32 -15 -32%

BOUND Through 208 263 55 26% 151 167 16 11%

Right 0 0 0 #DIV/0! 1 1 0 0%

WB Total 239 275 36 15% 199 200 1 1%

TOTAL ENTERING VOLUME 955 1,110 155 16% 785 1,199 414 53%

AM PM AM PM ADT  

North Leg Inbound 9 10

North Leg Outbound 10 10

North Leg TOTAL 19 20 6% 7% 300        

South Leg Inbound 285 510

South Leg Outbound 330 202

South Leg TOTAL 615 712 14% 16% 4,520     

East Leg Inbound 275 200

East Leg Outbound 240 423

East Leg TOTAL 515 623 9% 11% 5,592     

West Leg Inbound 541 479

West Leg Outbound 530 564

West Leg TOTAL 1,071 1,043 14% 14% 7,389     

OVERALL TOTAL 2,220    2,398        12% 13% 17,801    

U:\UcJobs\_09100-09500\_09300\09386\Post Processing\[02 Nason_Ironwood.xls]Output (3)

INDIVIDUAL TURN VOLUME GROWTH REVIEW

FORECAST PEAK HOUR TO ADT COMPARISON

VOLUMES PERCENT OF ADT

AM PEAK HOUR INPUT DATA PM PEAK HOUR INPUT DATA

4.1-3
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INPUT DATA

Project: =======================> Ironwood Residential <=== Job #: 09386

Scenario: =======================> GP Buildout Post 2035 Without Project <=== Analyst: CHS

Existing Conditions Model Run ID: ==> RivTAM for MV-Existing Base Model <=== Date:

Future Conditions Model Run ID: ==> RivTAM-Moreno Valley GP <===

LOCATION: Nason Street / SR-60 Westbound Ramps

AM PEAK HOUR PM PEAK HOUR

EXISTING TURNING MOVEMENT VOLUMES: EXISTING TURNING MOVEMENT VOLUMES:

2015 2 250 43 2015 10 179 24

< v > < v >

6 ^ ^ 11 8 ^ ^ 11

54 > Total = 1,432 < 14 22 > Total = 1,364 < 24

189 v v 68 92 v v 118

< ^ > < ^ >

86 247 462 143 242 491

EXISTING MODEL YEAR: EXISTING MODEL YEAR:

2008 156 207 2008 234 234

v ^ v ^

49 < IN    = 837 < 80 94 < IN    = 855 < 171

79 > OUT = 837 > 347 61 > OUT = 855 > 150

v ^ v ^

234 522 377 389

FUTURE MODEL YEAR: FUTURE MODEL YEAR:

2035 265 203 2035 254 622

v ^ v ^

110 < IN    = 1096 < 201 258 < IN    = 1956 < 419

156 > OUT = 1095 > 298 262 > OUT = 1956 > 422

v ^ v ^

484 474 654 1021

EXISTING (COUNTED) ADTs BY LEG: EXISTING (COUNTED) ADTs BY LEG:

2015 4,760 2015 4,760

N N

2,996 W LEG E 6,914 2,996 W + E 6,914

S S

12,657 12,657

REFINED FUTURE ADT'S BY LEG: REFINED FUTURE ADT'S BY LEG:

2035 7,030 2035 7,030

N N

4,097 W LEG E 8,066 4,097 W + E 8,066

S S

14,764 14,764
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Growth Calculations

Project: Ironwood Residential Job #: 09386

Scenario: GP Buildout Post 2035 Without Project Analyst: CHS

Date:

LOCATION: Nason Street / SR-60 Westbound Ramps

EXISTING COUNTED INBOUND AND OUTBOUND VOLUME CALCULATION

EXISTING COUNT YEAR: EXISTING COUNT YEAR:

2015 295 264 2015 213 261

v ^ v ^

102 < IN    = 1432 < 93 177 < IN    = 1364 < 153

249 > OUT = 1432 > 559 122 > OUT = 1364 > 537

v ^ v ^

507 795 389 876

GROWTH CALCULATION DECISION RULE

MIN = Minimum Count Growth Approach MIN = Minimum Count Growth Approach

ADD = Additive (Growth Increment) Approach ADD ADD ADD = Additive (Growth Increment) Approach MUL ADD

MUL = Multiplicative (Ratio) Approach v ^ MUL = Multiplicative (Ratio) Approach v ^

ADD < < ADD ADD < < MUL

ADD > > MIN ADD > > ADD

v ^ v ^

ADD MIN ADD ADD

MINIMUM GROWTH %s 2008 TO 2035

0% 0% 0% 0%

v ^ v ^

0% < < 0% 0% < < 0%

0% > > 0% 0% > > 0%

v ^ v ^

0% 0% 0% 0%

REFINED GROWTH: 2008 TO 2035 ADJUSTED GROWTH: 2008 TO 2035

110 0 17 390

v ^ v ^

60 < < 120 160 < < 227

80 > > 0 200 > > 270

v ^ v ^

250 0 280 630

PRORATED GROWTH: 2015 TO 2035 PRORATED GROWTH: 2015 TO 2035

20 YEARS 80 0 20 YEARS 10 290

v ^ v ^

40 < < 90 120 < < 170

60 > > 0 150 > > 200

v ^ v ^

190 0 210 470

NEW PROJECTED VOLUMES: 2035 NEW PROJECTED VOLUMES: 2035

380 262 220 550

v ^ v ^

141 < IN    = 1670 < 180 300 < IN    = 2160 < 320

310 > OUT = 1670 > 563 270 > OUT = 2190 > 740

v ^ * v ^ *

704 800 600 1350

* NOTE: Outbound future volume may be factored (increased) to match inbound if inbound is greater than outbound.
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Project: Ironwood Residential Job #: 09386

Scenario: GP Buildout Post 2035 Without Project Analyst: CHS

Date: 8/24/15

LOCATION: Nason Street / SR-60 Westbound Ramps

FORECAST YEAR: 2035

TURNING EXISTING FUTURE DIFF- % EXISTING FUTURE DIFF- %

APPROACH MOVEMENT COUNT VOLUME ERENCE CHANGE COUNT VOLUME ERENCE CHANGE

NORTH Left 86 108 22 26% 143 225 82 57%

BOUND Through 247 237 -10 -4% 242 486 244 101%

Right 462 454 -8 -2% 491 660 169 34%

NB Total 795 799 4 1% 876 1,371 495 57%

SOUTH Left 43 49 6 14% 24 28 4 17%

BOUND Through 250 329 79 32% 179 181 2 1%

Right 2 3 1 50% 10 13 3 30%

SB Total 295 381 86 29% 213 222 9 4%

EAST Left 6 7 1 17% 8 28 20 250%

BOUND Through 54 60 6 11% 22 52 30 136%

Right 189 244 55 29% 92 192 100 109%

EB Total 249 311 62 25% 122 272 150 123%

WEST Left 68 132 64 94% 118 226 108 92%

BOUND Through 14 30 16 114% 24 61 37 154%

Right 11 18 7 64% 11 36 25 227%

WB Total 93 180 87 94% 153 323 170 111%

TOTAL ENTERING VOLUME 1,432 1,671 239 17% 1,364 2,188 824 60%

AM PM AM PM ADT  

North Leg Inbound 381 222

North Leg Outbound 262 550

North Leg TOTAL 643 772 9% 11% 7,030     

South Leg Inbound 799 1,371

South Leg Outbound 705 599

South Leg TOTAL 1,504 1,970 10% 13% 14,764   

East Leg Inbound 180 323

East Leg Outbound 563 740

East Leg TOTAL 743 1,063 9% 13% 8,066     

West Leg Inbound 311 272

West Leg Outbound 141 299

West Leg TOTAL 452 571 11% 14% 4,097     

OVERALL TOTAL 3,342    4,376        10% 13% 33,957    
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INPUT DATA

Project: =======================> Ironwood Residential <=== Job #: 09386

Scenario: =======================> GP Buildout Post 2035 Without Project <=== Analyst: CHS

Existing Conditions Model Run ID: ==> RivTAM for MV-Existing Base Model <=== Date:

Future Conditions Model Run ID: ==> RivTAM-Moreno Valley GP <===

LOCATION: Nason Street / SR-60 Eastbound Ramps

AM PEAK HOUR PM PEAK HOUR

EXISTING TURNING MOVEMENT VOLUMES: EXISTING TURNING MOVEMENT VOLUMES:

2015 0 460 47 2015 0 364 25

< v > < v >

21 ^ ^ 0 118 ^ ^ 0

2 > Total = 1,869 < 0 3 > Total = 1,923 < 0

454 v v 0 571 v v 0

< ^ > < ^ >

0 774 111 0 759 83

EXISTING MODEL YEAR: EXISTING MODEL YEAR:

2008 234 522 2008 377 389

v ^ v ^

0 < IN    = 1023 < 0 0 < IN    = 1264 < 0

199 > OUT = 1023 > 109 481 > OUT = 1264 > 89

v ^ v ^

392 590 786 406

FUTURE MODEL YEAR: FUTURE MODEL YEAR:

2035 484 474 2035 654 1021

v ^ v ^

0 < IN    = 1383 < 0 0 < IN    = 2181 < 0

415 > OUT = 1384 > 142 449 > OUT = 2182 > 133

v ^ v ^

768 484 1028 1078

EXISTING (COUNTED) ADTs BY LEG: EXISTING (COUNTED) ADTs BY LEG:

2015 12,687 2015 12,687

N N

6,935 W LEG E 1,112 6,935 W + E 1,112

S S

17,807 17,807

REFINED FUTURE ADT'S BY LEG: REFINED FUTURE ADT'S BY LEG:

2035 14,764 2035 14,764

N N

6,034 W LEG E 1,513 6,034 W + E 1,513

S S

19,932 19,932
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Growth Calculations

Project: Ironwood Residential Job #: 09386

Scenario: GP Buildout Post 2035 Without Project Analyst: CHS

Date:

LOCATION: Nason Street / SR-60 Eastbound Ramps

EXISTING COUNTED INBOUND AND OUTBOUND VOLUME CALCULATION

EXISTING COUNT YEAR: EXISTING COUNT YEAR:

2015 507 795 2015 389 877

v ^ v ^

0 < IN    = 1869 < 0 0 < IN    = 1923 < 0

477 > OUT = 1869 > 160 692 > OUT = 1923 > 111

v ^ v ^

914 885 935 842

GROWTH CALCULATION DECISION RULE

MIN = Minimum Count Growth Approach MIN = Minimum Count Growth Approach

ADD = Additive (Growth Increment) Approach ADD MIN ADD = Additive (Growth Increment) Approach ADD ADD

MUL = Multiplicative (Ratio) Approach v ^ MUL = Multiplicative (Ratio) Approach v ^

MUL < < MUL MUL < < MUL

ADD > > ADD ADD > > ADD

v ^ v ^

ADD MIN ADD ADD

MINIMUM GROWTH %s 2008 TO 2035

0% 0% 0% 0%

v ^ v ^

-13% < < 0% -13% < < 0%

-13% > > 0% -13% > > 0%

v ^ v ^

0% 0% 0% 0%

REFINED GROWTH: 2008 TO 2035 ADJUSTED GROWTH: 2008 TO 2035

250 0 280 630

v ^ v ^

0 < < 0 0 < < 0

220 > > 30 -30 > > 40

v ^ v ^

380 0 240 670

PRORATED GROWTH: 2015 TO 2035 PRORATED GROWTH: 2015 TO 2035

20 YEARS 190 0 20 YEARS 210 470

v ^ v ^

0 < < 0 0 < < 0

160 > > 20 -20 > > 30

v ^ v ^

280 0 180 500

NEW PROJECTED VOLUMES: 2035 NEW PROJECTED VOLUMES: 2035

700 822 600 1350

v ^ v ^

0 < IN    = 2230 < 0 0 < IN    = 2610 < 0

640 > OUT = 2230 > 185 670 > OUT = 2610 > 140

v ^ * v ^ *

1223 890 1120 1340

* NOTE: Outbound future volume may be factored (increased) to match inbound if inbound is greater than outbound.
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Project: Ironwood Residential Job #: 09386

Scenario: GP Buildout Post 2035 Without Project Analyst: CHS

Date: 8/24/15

LOCATION: Nason Street / SR-60 Eastbound Ramps

FORECAST YEAR: 2035

TURNING EXISTING FUTURE DIFF- % EXISTING FUTURE DIFF- %

APPROACH MOVEMENT COUNT VOLUME ERENCE CHANGE COUNT VOLUME ERENCE CHANGE

NORTH Left 0 0 0 #DIV/0! 0 0 0 #DIV/0!

BOUND Through 774 789 15 2% 759 1,234 475 63%

Right 111 109 -2 -2% 83 106 23 28%

NB Total 885 898 13 1% 842 1,340 498 59%

SOUTH Left 47 73 26 55% 25 31 6 24%

BOUND Through 460 623 163 35% 364 569 205 56%

Right 0 0 0 #DIV/0! 0 0 0 #DIV/0!

SB Total 507 696 189 37% 389 600 211 54%

EAST Left 21 33 12 57% 118 116 -2 -2%

BOUND Through 2 3 1 50% 3 2 -1 -33%

Right 454 600 146 32% 571 551 -20 -4%

EB Total 477 636 159 33% 692 669 -23 -3%

WEST Left 0 0 0 #DIV/0! 0 0 0 #DIV/0!

BOUND Through 0 0 0 #DIV/0! 0 0 0 #DIV/0!

Right 0 0 0 #DIV/0! 0 0 0 #DIV/0!

WB Total 0 0 0 #DIV/0! 0 0 0 #DIV/0!

TOTAL ENTERING VOLUME 1,869 2,230 361 19% 1,923 2,609 686 36%

AM PM AM PM ADT  

North Leg Inbound 696 600

North Leg Outbound 822 1,350

North Leg TOTAL 1,518 1,950 10% 13% 14,764   

South Leg Inbound 898 1,340

South Leg Outbound 1,223 1,120

South Leg TOTAL 2,121 2,460 11% 12% 19,932   

East Leg Inbound 0 0

East Leg Outbound 185 139

East Leg TOTAL 185 139 12% 9% 1,513     

West Leg Inbound 636 669

West Leg Outbound 0 0

West Leg TOTAL 636 669 11% 11% 6,034     

OVERALL TOTAL 4,460    5,218        11% 12% 42,243    
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INDIVIDUAL TURN VOLUME GROWTH REVIEW
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8/23/2015

Scenario 6: 6: E+P AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.036Volume to Capacity (v/c):

ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1: Nason Street / Street "A"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Street "A"Nason StreetNason StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

03480125Total Analysis Volume [veh/h]

082031Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

03170115Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

03100110Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

007005Base Volume Input [veh/h]

Street "A"Nason StreetNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 6: 6: E+P AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

5.13d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.900.000.00d_A, Approach Delay [s/veh]

2.762.760.000.000.000.0095th-Percentile Queue Length [ft]

0.110.110.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.508.900.007.250.000.00d_M, Delay for Movement [s/veh]

0.000.040.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 6: 6: E+P AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.555Volume to Capacity (v/c):

BLevel Of Service:

20.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

1000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

027876257254464104016276Total Analysis Volume [veh/h]

0701964641210010469Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.8020Peak Hour Factor

022361206204353303213221Total Hourly Volume [veh/h]

00038000001800Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

0153005252601090Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0208312441991070404221Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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5

8/23/2015

Scenario 6: 6: E+P AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

011140283102800280Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

70Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.

5.1-4
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6

8/23/2015

Scenario 6: 6: E+P AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

80.2058.34240.774.1728.3722.50193.2995th-Percentile Queue Length [ft]

3.212.339.630.171.130.907.7395th-Percentile Queue Length [veh]

44.5632.41142.792.3215.7612.50108.0550th-Percentile Queue Length [ft]

1.781.305.710.090.630.504.3250th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

ADBDCCCLane Group LOS

9.3338.5417.8546.1623.0823.0727.73d, Delay for Lane Group [s/veh]

0.300.810.670.430.140.140.67X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.845.984.5911.460.070.080.68d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.040.500.040.040.040.04k, delay calibration

8.4932.5613.2634.7023.0222.9927.05d1, Uniform Delay [s]

922947659346287434c, Capacity [veh/h]

1676159715401597146514251661s, saturation flow rate [veh/h]

0.170.050.330.000.030.030.18(v / s)_i Volume / Saturation Flow Rate

0.550.060.500.010.200.200.20g / C, Green / Cycle

394350141414g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.

5.1-5

1.an

Packet Pg. 3051

A
tt

ac
h

m
en

t:
 T

ra
ff

ic
 Im

p
ac

t 
A

n
al

ys
is

 A
p

p
en

d
ic

es
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



7

8/23/2015

Scenario 6: 6: E+P AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

17.85 17.8546.16 38.54 9.339.3323.0827.73 27.73d_M, Delay for Movement [s/veh] 23.0823.07 23.08

B BD AD ACCMovement LOS C CC C

18.06 15.60d_A, Approach Delay [s/veh] 23.0827.17

B BApproach LOS C C

19.98d_I, Intersection Delay [s/veh]

BIntersection LOS

0.555Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 3/8/2016

Existing Plus Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 6 54 189 68 14 14 86 263 462 69 280 2
Future Volume (veh/h) 6 54 189 68 14 14 86 263 462 69 280 2
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1827 1863 1900 1900 1900 1810 1900 1863 1827 1881 1900
Adj Flow Rate, veh/h 7 66 73 83 17 7 105 321 473 84 341 2
Adj No. of Lanes 1 1 1 1 1 1 1 2 1 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 4 2 0 0 0 5 0 2 4 1 1
Cap, veh/h 16 118 223 107 219 285 131 2105 1017 107 2070 12
Arrive On Green 0.01 0.06 0.06 0.06 0.12 0.12 0.08 0.58 0.58 0.06 0.57 0.57
Sat Flow, veh/h 1810 1827 1583 1810 1900 1615 1723 3610 1583 1740 3643 21
Grp Volume(v), veh/h 7 66 73 83 17 7 105 321 473 84 167 176
Grp Sat Flow(s),veh/h/ln 1810 1827 1583 1810 1900 1615 1723 1805 1583 1740 1787 1877
Q Serve(g_s), s 0.4 3.3 3.9 4.3 0.8 0.3 5.7 3.9 14.5 4.5 4.2 4.2
Cycle Q Clear(g_c), s 0.4 3.3 3.9 4.3 0.8 0.3 5.7 3.9 14.5 4.5 4.2 4.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 16 118 223 107 219 285 131 2105 1017 107 1015 1067
V/C Ratio(X) 0.44 0.56 0.33 0.77 0.08 0.02 0.80 0.15 0.47 0.79 0.16 0.16
Avail Cap(c_a), veh/h 95 327 404 286 540 558 200 2105 1017 165 1015 1067
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.85 0.85 0.85 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.8 43.1 36.7 44.1 37.5 32.3 43.2 9.1 8.7 44.0 9.8 9.8
Incr Delay (d2), s/veh 6.8 1.5 0.3 4.4 0.1 0.0 5.6 0.1 1.3 5.8 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 1.7 1.7 2.3 0.4 0.2 2.9 2.0 6.7 2.3 2.2 2.3
LnGrp Delay(d),s/veh 53.6 44.6 37.1 48.5 37.6 32.4 48.8 9.2 10.0 49.7 10.1 10.1
LnGrp LOS D D D D D C D A A D B B
Approach Vol, veh/h 146 107 899 427
Approach Delay, s/veh 41.3 45.7 14.2 17.9
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.8 61.4 10.6 12.2 12.2 60.0 5.8 16.9
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Max Green Setting (Gmax), s 9.0 32.0 15.0 17.0 11.0 30.0 5.0 27.0
Max Q Clear Time (g_c+I1), s 6.5 16.5 6.3 5.9 7.7 6.2 2.4 2.8
Green Ext Time (p_c), s 0.0 3.0 0.0 0.3 0.0 3.2 0.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 19.9
HCM 2010 LOS B

Notes

5.1-7
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Existing Plus Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 30 2 454 0 0 0 0 781 111 57 480 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1839 1845 0 1881 1900 1900 1881 0
Adj Flow Rate, veh/h 37 0 259 0 952 102 70 585 0
Adj No. of Lanes 1 0 2 0 2 0 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 3 50 3 0 1 1 0 1 0
Cap, veh/h 197 0 352 0 1987 213 93 2602 0
Arrive On Green 0.11 0.00 0.11 0.00 0.61 0.61 0.05 0.73 0.00
Sat Flow, veh/h 1757 0 3136 0 3352 349 1810 3668 0
Grp Volume(v), veh/h 37 0 259 0 522 532 70 585 0
Grp Sat Flow(s),veh/h/ln 1757 0 1568 0 1787 1820 1810 1787 0
Q Serve(g_s), s 1.4 0.0 6.0 0.0 12.1 12.1 2.9 4.0 0.0
Cycle Q Clear(g_c), s 1.4 0.0 6.0 0.0 12.1 12.1 2.9 4.0 0.0
Prop In Lane 1.00 1.00 0.00 0.19 1.00 0.00
Lane Grp Cap(c), veh/h 197 0 352 0 1090 1110 93 2602 0
V/C Ratio(X) 0.19 0.00 0.74 0.00 0.48 0.48 0.76 0.22 0.00
Avail Cap(c_a), veh/h 422 0 753 0 1090 1110 145 2602 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.96 0.96 0.00
Uniform Delay (d), s/veh 30.2 0.0 32.2 0.0 8.1 8.1 35.1 3.3 0.0
Incr Delay (d2), s/veh 0.2 0.0 1.1 0.0 1.5 1.5 4.5 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 2.6 0.0 6.3 6.4 1.6 2.0 0.0
LnGrp Delay(d),s/veh 30.4 0.0 33.4 0.0 9.6 9.5 39.6 3.5 0.0
LnGrp LOS C C A A D A
Approach Vol, veh/h 296 1054 655
Approach Delay, s/veh 33.0 9.6 7.4
Approach LOS C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 8.8 51.8 14.4 60.6
Change Period (Y+Rc), s 5.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 6.0 34.0 18.0 45.0
Max Q Clear Time (g_c+I1), s 4.9 14.1 8.0 6.0
Green Ext Time (p_c), s 0.0 6.6 0.4 7.6

Intersection Summary
HCM 2010 Ctrl Delay 12.3
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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8/23/2015

Scenario 6: 6: E+P AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.029Volume to Capacity (v/c):

BLevel Of Service:

12.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

2293192901543065015Total Analysis Volume [veh/h]

173027341102104Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.81000.81000.81000.81000.81000.81000.81000.81000.81000.81000.81000.8100Peak Hour Factor

2237172351235054012Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

210003123505000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

02271723200004012Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.

5.1-9
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8/23/2015

Scenario 6: 6: E+P AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

1.28d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.030.3810.4011.65d_A, Approach Delay [s/veh]

22.8122.8122.810.0023.6123.615.505.505.502.772.772.7795th-Percentile Queue Length [ft]

0.910.910.910.000.940.940.220.220.220.110.110.1195th-Percentile Queue Length [veh]

AAAAAABBBBBBMovement LOS

0.000.007.850.000.007.8810.2012.1111.8210.0411.9912.18d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.010.060.000.010.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

5.1-10
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8/23/2015

Scenario 6: 6: E+P AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#6: Oliver Street / Street "C"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Street "C"Oliver StreetOliver StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

34000011Total Analysis Volume [veh/h]

800003Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

31000010Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

31000010Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Street "C"Oliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.

5.1-11
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8/23/2015

Scenario 6: 6: E+P AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

8.13d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.430.007.23d_A, Approach Delay [s/veh]

2.422.420.000.000.510.5195th-Percentile Queue Length [ft]

0.100.100.000.000.020.0295th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.438.920.000.000.007.23d_M, Delay for Movement [s/veh]

0.030.000.000.000.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 6: 6: E+P AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

12.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

9280412964120261104Total Analysis Volume [veh/h]

27010741306301Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.81000.81000.81000.81000.81000.81000.81000.81000.81000.81000.81000.8100Peak Hour Factor

722731240310021903Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

72005310021000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0225312350000903Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.

5.1-13
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8/23/2015

Scenario 6: 6: E+P AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

1.00d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.110.1011.2610.37d_A, Approach Delay [s/veh]

22.4622.4622.460.0022.9522.954.944.944.941.681.681.6895th-Percentile Queue Length [ft]

0.900.900.900.000.920.920.200.200.200.070.070.0795th-Percentile Queue Length [veh]

AAAAAABBBABBMovement LOS

0.000.007.860.000.007.8410.1611.9611.769.9611.7111.50d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.020.000.050.010.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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2

8/23/2015

Scenario 7: 7: E+P PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.023Volume to Capacity (v/c):

ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1: Nason Street / Street "A"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Street "A"Nason StreetNason StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

02270387Total Analysis Volume [veh/h]

0520102Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

02060356Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

02000350Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

006006Base Volume Input [veh/h]

Street "A"Nason StreetNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 7: 7: E+P PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

2.65d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.900.000.00d_A, Approach Delay [s/veh]

1.791.790.000.000.000.0095th-Percentile Queue Length [ft]

0.070.070.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.528.900.007.300.000.00d_M, Delay for Movement [s/veh]

0.000.020.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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4

8/23/2015

Scenario 7: 7: E+P PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.394Volume to Capacity (v/c):

BLevel Of Service:

18.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

116468131197632105835201Total Analysis Volume [veh/h]

041173349215015950Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.9800Peak Hour Factor

116167128193632105734197Total Hourly Volume [veh/h]

00020002003100Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

010200176317034290Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1151471481760240545197Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 7: 7: E+P PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

011140283102800280Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

70Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 7: 7: E+P PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

38.5253.01115.945.7014.9934.92159.0895th-Percentile Queue Length [ft]

1.542.124.640.230.601.406.3695th-Percentile Queue Length [veh]

21.4029.4564.413.178.3319.4088.3850th-Percentile Queue Length [ft]

0.861.182.580.130.330.783.5450th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

ADBDCCCLane Group LOS

7.2239.4210.9143.2624.6325.4228.82d, Delay for Lane Group [s/veh]

0.170.810.390.450.080.240.63X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.386.601.378.690.040.190.65d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.040.500.040.040.040.04k, delay calibration

6.8432.819.5434.5724.5825.2328.17d1, Uniform Delay [s]

9728483913293240376c, Capacity [veh/h]

1675159715661597143314251663s, saturation flow rate [veh/h]

0.100.040.210.000.020.040.14(v / s)_i Volume / Saturation Flow Rate

0.580.050.540.010.170.170.17g / C, Green / Cycle

414381121212g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 7: 7: E+P PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

10.91 10.9143.26 39.42 7.227.2224.6328.82 28.82d_M, Delay for Movement [s/veh] 24.6325.42 24.63

B BD AD ACCMovement LOS C CC C

11.49 16.62d_A, Approach Delay [s/veh] 24.6328.15

B BApproach LOS C C

18.73d_I, Intersection Delay [s/veh]

BIntersection LOS

0.394Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Existing Plus Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 8 22 92 118 24 22 143 295 491 41 199 10
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1845 1900 1900 1900 1900 1900 1900 1882 1900
Adj Flow Rate, veh/h 9 24 29 128 26 14 155 321 431 45 216 7
Adj No. of Lanes 1 1 1 1 1 1 1 2 1 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 3 0 0 0 0 0 0 1 1
Cap, veh/h 20 93 247 158 243 266 188 2140 1103 66 1858 60
Arrive On Green 0.01 0.05 0.05 0.09 0.13 0.13 0.10 0.59 0.59 0.04 0.53 0.53
Sat Flow, veh/h 1810 1900 1615 1757 1900 1615 1810 3610 1615 1810 3535 114
Grp Volume(v), veh/h 9 24 29 128 26 14 155 321 431 45 109 114
Grp Sat Flow(s),veh/h/ln 1810 1900 1615 1757 1900 1615 1810 1805 1615 1810 1788 1861
Q Serve(g_s), s 0.5 1.2 1.5 6.8 1.1 0.7 8.0 3.8 11.0 2.3 2.9 2.9
Cycle Q Clear(g_c), s 0.5 1.2 1.5 6.8 1.1 0.7 8.0 3.8 11.0 2.3 2.9 2.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.06
Lane Grp Cap(c), veh/h 20 93 247 158 243 266 188 2140 1103 66 940 978
V/C Ratio(X) 0.45 0.26 0.12 0.81 0.11 0.05 0.82 0.15 0.39 0.68 0.12 0.12
Avail Cap(c_a), veh/h 95 380 491 240 540 518 267 2140 1103 95 940 978
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.90 0.90 0.90 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.7 43.5 34.7 42.4 36.6 33.5 41.7 8.6 6.5 45.2 11.4 11.4
Incr Delay (d2), s/veh 5.7 0.5 0.1 6.3 0.1 0.0 8.4 0.1 0.9 4.5 0.3 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.6 0.7 3.6 0.6 0.3 4.4 1.9 5.1 1.2 1.5 1.6
LnGrp Delay(d),s/veh 52.4 44.0 34.8 48.8 36.7 33.5 50.1 8.8 7.5 49.7 11.6 11.6
LnGrp LOS D D C D D C D A A D B B
Approach Vol, veh/h 62 168 907 268
Approach Delay, s/veh 40.9 45.6 15.2 18.0
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.5 62.3 13.5 10.7 14.9 55.9 6.1 18.1
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Max Green Setting (Gmax), s 5.0 36.0 13.0 19.0 14.0 27.0 5.0 27.0
Max Q Clear Time (g_c+I1), s 4.3 13.0 8.8 3.5 10.0 4.9 2.5 3.1
Green Ext Time (p_c), s 0.0 2.7 0.1 0.2 0.1 2.6 0.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 20.5
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Existing Plus Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 147 3 571 0 0 0 0 782 83 32 377 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1875 1881 0 1898 1900 1900 1881 0
Adj Flow Rate, veh/h 155 0 332 0 823 76 34 397 0
Adj No. of Lanes 1 0 2 0 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 1 33 1 0 0 0 0 1 0
Cap, veh/h 243 0 434 0 2016 186 61 2517 0
Arrive On Green 0.14 0.00 0.14 0.00 0.60 0.60 0.03 0.70 0.00
Sat Flow, veh/h 1792 0 3198 0 3434 308 1810 3668 0
Grp Volume(v), veh/h 155 0 332 0 444 455 34 397 0
Grp Sat Flow(s),veh/h/ln 1792 0 1599 0 1803 1844 1810 1787 0
Q Serve(g_s), s 6.1 0.0 7.5 0.0 9.7 9.7 1.4 2.8 0.0
Cycle Q Clear(g_c), s 6.1 0.0 7.5 0.0 9.7 9.7 1.4 2.8 0.0
Prop In Lane 1.00 1.00 0.00 0.17 1.00 0.00
Lane Grp Cap(c), veh/h 243 0 434 0 1089 1113 61 2517 0
V/C Ratio(X) 0.64 0.00 0.76 0.00 0.41 0.41 0.56 0.16 0.00
Avail Cap(c_a), veh/h 430 0 768 0 1089 1113 121 2517 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.97 0.97 0.00
Uniform Delay (d), s/veh 30.7 0.0 31.3 0.0 7.8 7.8 35.7 3.7 0.0
Incr Delay (d2), s/veh 1.0 0.0 1.1 0.0 1.1 1.1 2.8 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.1 0.0 3.4 0.0 5.2 5.3 0.7 1.4 0.0
LnGrp Delay(d),s/veh 31.7 0.0 32.3 0.0 8.9 8.9 38.5 3.8 0.0
LnGrp LOS C C A A D A
Approach Vol, veh/h 487 899 431
Approach Delay, s/veh 32.1 8.9 6.6
Approach LOS C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 7.5 51.3 16.2 58.8
Change Period (Y+Rc), s 5.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 5.0 35.0 18.0 45.0
Max Q Clear Time (g_c+I1), s 3.4 11.7 9.5 4.8
Green Ext Time (p_c), s 0.0 5.0 0.7 5.4

Intersection Summary
HCM 2010 Ctrl Delay 14.6
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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16

8/23/2015

Scenario 7: 7: E+P PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

12.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

621669251432503505Total Analysis Volume [veh/h]

254226311601101Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.93000.93000.93000.93000.93000.93000.93000.93000.93000.93000.93000.9300Peak Hour Factor

620168233402303505Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

670011402303000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0194682220000505Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.

5.1-23
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8/23/2015

Scenario 7: 7: E+P PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

1.34d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.201.109.7710.72d_A, Approach Delay [s/veh]

15.8115.8115.810.0020.8120.812.782.782.781.191.191.1995th-Percentile Queue Length [ft]

0.630.630.630.000.830.830.110.110.110.050.050.0595th-Percentile Queue Length [veh]

AAAAAAABBABBMovement LOS

0.000.007.770.000.007.769.5611.9611.599.6611.9311.78d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.030.030.000.010.010.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 7: 7: E+P PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#6: Oliver Street / Street "C"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Street "C"Oliver StreetOliver StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

23000037Total Analysis Volume [veh/h]

600009Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92001.00000.92000.9200Peak Hour Factor

21000034Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

21000034Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Street "C"Oliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 7: 7: E+P PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

7.70d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.390.007.27d_A, Approach Delay [s/veh]

1.621.620.000.001.751.7595th-Percentile Queue Length [ft]

0.060.060.000.000.070.0795th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.399.170.000.000.007.27d_M, Delay for Movement [s/veh]

0.020.000.000.000.000.02V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 7: 7: E+P PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

11.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

25220135247128015307Total Analysis Volume [veh/h]

65531623204102Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91000.91000.91000.91000.91000.91000.91000.91000.91000.91000.91000.9100Peak Hour Factor

23200125225117014306Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

236003117014000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01941252220000306Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 7: 7: E+P PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.99d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.390.3510.7010.71d_A, Approach Delay [s/veh]

18.2318.2318.230.0018.1918.192.732.732.731.191.191.1995th-Percentile Queue Length [ft]

0.730.730.730.000.730.730.110.110.110.050.050.0595th-Percentile Queue Length [veh]

AAAAAAABBABBMovement LOS

0.000.007.770.000.007.759.6611.6211.259.6411.5311.17d_M, Delay for Movement [s/veh]

0.000.000.010.000.000.010.010.000.030.000.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

APPENDIX 5.2: 
 

EXISTING PLUS PROJECT CONDITIONS TRAFFIC SIGNAL WARRANT ANALYSIS   
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
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California MUTCD 2014 (FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet 

(Average Traffic Estimate Form)

___ ___ ___ ___ TRAFFIC CONDITIONS

DIST CO RTE PM CALC DATE

Jurisdiction: City of Moreno Valley CHK DATE

Major Street: Nason Street Critical Approach Speed (Major) 25 mph
Minor Street: Street "A" Critical Approach Speed (Minor) 25 mph

Major Street Approach Lanes = 1 lane Minor Street Approach Lanes 1 lane

Major Street Future ADT = 379 vpd Minor Street Future ADT = 259 vpd

Speed limit or critical speed on major street traffic > 64 km/h (40 mph); ….…...

or

In built up area of isolated community of < 10,000 population …………….….….

Number of lanes for moving traffic on each approach

Urban Rural Urban Rural

1 379  1 259 8,000 5,600 2,400 1,680

2 +  1 9,600 6,720 2,400 1,680

2 +  2 + 9,600 6,720 3,200 2,240

1  2 + 8,000 5,600 3,200 2,240

Satisfied Not Satisfied

XX

Number of lanes for moving traffic on each approach

Urban Rural Urban Rural

1 379  1 259 12,000 8,400 1,200 850

2 +  1 14,400 10,080 1,200 850

2 +  2 + 14,400 10,080 1,600 1,120

1  2 + 12,000 8,400 1,600 1,120

No one condition satisfied, but following conditions

fulfilled 80% of more …..    A     B   

5% 3%

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable 

to count actual traffic volumes.

XX

on Higher-Volume

E+P

CHS

CHS

08/25/15

08/25/15

(Based on Estimated Average Daily Traffic - See Note)

Major Street  Minor Street

CONDITION B - Interruption of Continuous Traffic

Vehicles Per Day

on Major Street

URBAN (U)

URBAN RURAL

Major Street  Minor Street

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

(Total of Both Approaches)

Combination of CONDITIONS A + B

2 CONDITIONS

80%

2 CONDITIONS

80%

Satisfied Not Satisfied

XX

(One Direction Only)

Satisfied Not Satisfied

XX

CONDITION A - Minimum Vehicular Volume Vehicles Per Day

Vehicles Per Day on 

Minor Street Approach

(One Direction Only)

Minimum Requirements

EADT

Vehicles Per Day

on Higher-Volume

Major Street

(Total of Both Approaches)

Minor Street Approach

5.2-1
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California MUTCD 2014 Edition

(FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

Traffic Conditions = E+P Conditions - Weekday AM Peak Hour

Major Street Name = Ironwood Avenue Total of Both Approaches (VPH) = 494

Number of Approach Lanes Major Street = 1

Minor Street Name = Lantz Lane High Volume Approach (VPH) = 40

Number of Approach Lanes Minor Street = 1

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

SIGNAL WARRANT NOT SATISFIED

*Note: 100 vph applies as the lower threshold for a minor-street approach with two or more lanes 

and 75 vph applies as the lower threshold for a minor-street approach with one lane
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Major Street - Total of Both Approaches (VPH)

1 Lane (Major) & 1 Lane (Minor)

2+ Lanes (Major) & 1 Lane (Minor) OR 1 Lane (Major) & 2+ Lanes (Minor)

2+ Lanes (Major) & 2+ Lanes (Minor)

Major Street Approaches

Minor Street Approaches
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California MUTCD 2014 (FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet 

(Average Traffic Estimate Form)

___ ___ ___ ___ TRAFFIC CONDITIONS

DIST CO RTE PM CALC DATE

Jurisdiction: City of Moreno Valley CHK DATE

Major Street: Oliver Street Critical Approach Speed (Major) 25 mph
Minor Street: Street "C" Critical Approach Speed (Minor) 25 mph

Major Street Approach Lanes = 1 lane Minor Street Approach Lanes 1 lane

Major Street Future ADT = 259 vpd Minor Street Future ADT = 259 vpd

Speed limit or critical speed on major street traffic > 64 km/h (40 mph); ….…...

or

In built up area of isolated community of < 10,000 population …………….….….

Number of lanes for moving traffic on each approach

Urban Rural Urban Rural

1 259  1 259 8,000 5,600 2,400 1,680

2 +  1 9,600 6,720 2,400 1,680

2 +  2 + 9,600 6,720 3,200 2,240

1  2 + 8,000 5,600 3,200 2,240

Satisfied Not Satisfied

XX

Number of lanes for moving traffic on each approach

Urban Rural Urban Rural

1 259  1 259 12,000 8,400 1,200 850

2 +  1 14,400 10,080 1,200 850

2 +  2 + 14,400 10,080 1,600 1,120

1  2 + 12,000 8,400 1,600 1,120

No one condition satisfied, but following conditions

fulfilled 80% of more …..    A     B   

3% 2%

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable 

to count actual traffic volumes.

Minor Street Approach

(One Direction Only)

Minimum Requirements

EADT

Vehicles Per Day

on Higher-Volume

Major Street

(Total of Both Approaches)

Minor Street Approach

Satisfied Not Satisfied

XX

CONDITION A - Minimum Vehicular Volume Vehicles Per Day

Vehicles Per Day on 

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

(Total of Both Approaches)

Combination of CONDITIONS A + B

2 CONDITIONS

80%

2 CONDITIONS

80%

Satisfied Not Satisfied

XX

(One Direction Only)

Major Street  Minor Street

CONDITION B - Interruption of Continuous Traffic

Vehicles Per Day

on Major Street

URBAN (U)

URBAN RURAL

Major Street  Minor Street

XX

on Higher-Volume

E+P

CHS

CHS

08/25/15

08/25/15

(Based on Estimated Average Daily Traffic - See Note)
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California MUTCD 2014 Edition

(FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

Traffic Conditions = E+P Conditions - Weekday AM Peak Hour

Major Street Name = Ironwood Avenue Total of Both Approaches (VPH) = 481

Number of Approach Lanes Major Street = 1

Minor Street Name = Oliver Street High Volume Approach (VPH) = 31

Number of Approach Lanes Minor Street = 1

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

SIGNAL WARRANT NOT SATISFIED

*Note: 100 vph applies as the lower threshold for a minor-street approach with two or more lanes 

and 75 vph applies as the lower threshold for a minor-street approach with one lane
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Major Street - Total of Both Approaches (VPH)

1 Lane (Major) & 1 Lane (Minor)

2+ Lanes (Major) & 1 Lane (Minor) OR 1 Lane (Major) & 2+ Lanes (Minor)

2+ Lanes (Major) & 2+ Lanes (Minor)

Major Street Approaches

Minor Street Approaches
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

APPENDIX 5.3: 
 

EXISTING PLUS PROJECT OFF-RAMP QUEUING ANALYSIS WORKSHEETS  
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
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Queues Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 3/8/2016

Existing Plus Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 7 66 230 83 17 17 105 321 563 84 343
v/c Ratio 0.07 0.36 0.42 0.49 0.04 0.03 0.62 0.17 0.44 0.56 0.19
Control Delay 44.7 43.1 5.4 50.1 26.5 0.1 56.5 15.3 2.2 55.9 16.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.7 43.1 5.4 50.1 26.5 0.1 56.5 15.3 2.2 55.9 16.6
Queue Length 50th (ft) 4 39 0 49 8 0 61 53 0 49 58
Queue Length 95th (ft) 17 63 33 83 21 0 103 96 27 88 106
Internal Link Dist (ft) 689 1331 796 788
Turn Bay Length (ft) 120 120 1000 200 360 150 100
Base Capacity (vph) 95 336 579 285 540 647 202 1919 1322 170 1776
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.20 0.40 0.29 0.03 0.03 0.52 0.17 0.43 0.49 0.19

Intersection Summary

5.3-1
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Queues Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Existing Plus Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 37 279 277 1087 70 585
v/c Ratio 0.20 0.69 0.68 0.52 0.40 0.22
Control Delay 31.1 13.7 13.3 11.4 38.1 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.1 13.7 13.3 11.4 38.1 3.9
Queue Length 50th (ft) 17 1 0 135 31 30
Queue Length 95th (ft) 35 46 45 227 60 65
Internal Link Dist (ft) 1293 1072 796
Turn Bay Length (ft) 805 225 250
Base Capacity (vph) 420 567 568 2103 179 2622
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.49 0.49 0.52 0.39 0.22

Intersection Summary

5.3-2
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Queues Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Existing Plus Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 9 24 100 128 26 24 155 321 534 45 227
v/c Ratio 0.09 0.15 0.22 0.66 0.09 0.04 0.70 0.15 0.39 0.39 0.12
Control Delay 45.1 39.1 2.2 56.0 29.6 0.1 56.0 12.0 1.7 53.0 15.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 39.1 2.2 56.0 29.6 0.1 56.0 12.0 1.7 53.0 15.7
Queue Length 50th (ft) 5 14 0 74 14 0 90 36 0 26 29
Queue Length 95th (ft) 21 34 11 132 31 0 153 100 41 #69 84
Internal Link Dist (ft) 689 1331 796 788
Turn Bay Length (ft) 120 120 1000 200 360 150 100
Base Capacity (vph) 95 380 482 239 540 568 268 2159 1393 115 1836
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.06 0.21 0.54 0.05 0.04 0.58 0.15 0.38 0.39 0.12

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Existing Plus Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 155 304 300 910 34 397
v/c Ratio 0.56 0.62 0.62 0.41 0.25 0.16
Control Delay 36.5 9.8 9.5 9.4 37.1 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.5 9.8 9.5 9.4 37.1 4.9
Queue Length 50th (ft) 67 1 0 77 15 28
Queue Length 95th (ft) 113 64 62 201 41 56
Internal Link Dist (ft) 1293 1072 796
Turn Bay Length (ft) 805 225 250
Base Capacity (vph) 428 592 592 2232 137 2452
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.51 0.51 0.41 0.25 0.16

Intersection Summary

5.3-4
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

APPENDIX 6.1: 
 

OPENING YEAR CUMULATIVE (2020) WITHOUT PROJECT CONDITIONS INTERSECTION 
OPERATIONS ANALYSIS  
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
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2

2/24/2015

Scenario 11: 11: 2020 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.843Volume to Capacity (v/c):

DLevel Of Service:

47.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

1000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

03429046437410100815394Total Analysis Volume [veh/h]

0852211694002020199Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.8020Peak Hour Factor

0274723723001080654316Total Hourly Volume [veh/h]

00038000001800Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

0453814281000039073Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0208312441991070404221Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.

6.1-1
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3

2/24/2015

Scenario 11: 11: 2020 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

011160717603300330Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

120Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.

6.1-2
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4

2/24/2015

Scenario 11: 11: 2020 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

170.52123.40866.901.9710.5486.64518.0395th-Percentile Queue Length [ft]

6.824.9434.680.080.423.4720.7295th-Percentile Queue Length [veh]

94.7368.56656.761.105.8548.13362.0150th-Percentile Queue Length [ft]

3.792.7426.270.040.231.9314.4850th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

BEDEDDELane Group LOS

11.0860.5050.0473.3836.2538.3370.48d, Delay for Lane Group [s/veh]

0.320.820.970.270.030.250.91X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.815.4324.7713.650.010.1523.28d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.040.500.040.040.040.43k, delay calibration

10.2755.0725.2759.7336.2438.1747.20d1, Uniform Delay [s]

10571108614380321437c, Capacity [veh/h]

1676159715271597155214251675s, saturation flow rate [veh/h]

0.200.060.550.000.010.060.24(v / s)_i Volume / Saturation Flow Rate

0.630.070.560.000.230.230.23g / C, Green / Cycle

768680272727g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.
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5

2/24/2015

Scenario 11: 11: 2020 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

50.04 50.0473.38 60.50 11.0811.0836.2570.48 70.48d_M, Delay for Movement [s/veh] 36.2538.33 36.25

D DE BE BDEMovement LOS E DD D

50.07 21.38d_A, Approach Delay [s/veh] 36.2565.05

D CApproach LOS E D

47.03d_I, Intersection Delay [s/veh]

DIntersection LOS

0.843Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 2/24/2015

Opening Year Cumulative (2020) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 6 57 203 92 15 40 92 346 550 59 432 2
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1827 1863 1900 1900 1900 1810 1900 1881 1810 1881 1900
Adj Flow Rate, veh/h 7 70 91 112 18 39 112 422 581 72 527 2
Adj No. of Lanes 1 1 1 1 1 1 1 2 1 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 4 2 0 0 0 5 0 1 5 1 1
Cap, veh/h 16 139 248 142 276 320 139 2026 1022 91 1948 7
Arrive On Green 0.01 0.08 0.08 0.08 0.15 0.15 0.08 0.56 0.56 0.05 0.53 0.53
Sat Flow, veh/h 1810 1827 1583 1810 1900 1615 1723 3610 1599 1723 3652 14
Grp Volume(v), veh/h 7 70 91 112 18 39 112 422 581 72 258 271
Grp Sat Flow(s),veh/h/ln 1810 1827 1583 1810 1900 1615 1723 1805 1599 1723 1787 1879
Q Serve(g_s), s 0.4 3.5 4.9 5.8 0.8 1.9 6.1 5.5 19.6 3.9 7.5 7.5
Cycle Q Clear(g_c), s 0.4 3.5 4.9 5.8 0.8 1.9 6.1 5.5 19.6 3.9 7.5 7.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 16 139 248 142 276 320 139 2026 1022 91 953 1002
V/C Ratio(X) 0.44 0.50 0.37 0.79 0.07 0.12 0.80 0.21 0.57 0.79 0.27 0.27
Avail Cap(c_a), veh/h 95 327 411 286 540 545 200 2026 1022 109 953 1002
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.50 0.50 0.50 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.8 42.2 35.8 43.0 35.0 31.3 42.9 10.4 9.7 44.5 12.1 12.1
Incr Delay (d2), s/veh 6.8 1.1 0.3 3.7 0.0 0.1 4.8 0.1 1.2 22.4 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 1.8 2.1 3.0 0.4 0.8 3.1 2.8 8.8 2.4 3.8 4.0
LnGrp Delay(d),s/veh 53.6 43.2 36.2 46.7 35.1 31.3 47.8 10.5 10.9 66.8 12.8 12.8
LnGrp LOS D D D D D C D B B E B B
Approach Vol, veh/h 168 169 1115 601
Approach Delay, s/veh 39.8 41.9 14.4 19.2
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.0 59.3 12.4 13.2 12.7 56.7 5.8 19.8
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Max Green Setting (Gmax), s 6.0 35.0 15.0 17.0 11.0 30.0 5.0 27.0
Max Q Clear Time (g_c+I1), s 5.9 21.6 7.8 6.9 8.1 9.5 2.4 3.9
Green Ext Time (p_c), s 0.0 4.1 0.1 0.4 0.0 4.6 0.0 0.5

Intersection Summary
HCM 2010 Ctrl Delay 20.2
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 2/24/2015

Opening Year Cumulative (2020) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 27 2 512 0 0 0 0 961 162 134 593 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1839 1845 0 1881 1900 1900 1881 0
Adj Flow Rate, veh/h 33 0 329 0 1172 165 163 723 0
Adj No. of Lanes 1 0 2 0 2 0 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 4 50 3 0 1 1 0 1 0
Cap, veh/h 235 0 423 0 1758 247 145 2520 0
Arrive On Green 0.13 0.00 0.13 0.00 0.56 0.56 0.08 0.71 0.00
Sat Flow, veh/h 1740 0 3136 0 3243 442 1810 3668 0
Grp Volume(v), veh/h 33 0 329 0 664 673 163 723 0
Grp Sat Flow(s),veh/h/ln 1740 0 1568 0 1787 1803 1810 1787 0
Q Serve(g_s), s 1.3 0.0 7.6 0.0 19.6 19.7 6.0 5.6 0.0
Cycle Q Clear(g_c), s 1.3 0.0 7.6 0.0 19.6 19.7 6.0 5.6 0.0
Prop In Lane 1.00 1.00 0.00 0.25 1.00 0.00
Lane Grp Cap(c), veh/h 235 0 423 0 998 1007 145 2520 0
V/C Ratio(X) 0.14 0.00 0.78 0.00 0.66 0.67 1.13 0.29 0.00
Avail Cap(c_a), veh/h 418 0 753 0 998 1007 145 2520 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.93 0.93 0.00
Uniform Delay (d), s/veh 28.6 0.0 31.4 0.0 11.6 11.7 34.5 4.1 0.0
Incr Delay (d2), s/veh 0.1 0.0 1.2 0.0 3.5 3.5 109.9 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 3.4 0.0 10.6 10.7 7.4 2.8 0.0
LnGrp Delay(d),s/veh 28.7 0.0 32.5 0.0 15.1 15.2 144.4 4.4 0.0
LnGrp LOS C C B B F A
Approach Vol, veh/h 362 1337 886
Approach Delay, s/veh 32.2 15.2 30.1
Approach LOS C B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 11.0 47.9 16.1 58.9
Change Period (Y+Rc), s 5.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 6.0 34.0 18.0 45.0
Max Q Clear Time (g_c+I1), s 8.0 21.7 9.6 7.6
Green Ext Time (p_c), s 0.0 6.9 0.5 11.1

Intersection Summary
HCM 2010 Ctrl Delay 22.7
HCM 2010 LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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14

2/24/2015

Scenario 11: 11: 2020 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

13.3Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

040921146200006019Total Analysis Volume [veh/h]

0102131150000205Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81000.81000.81000.81001.00001.00001.00001.00000.81000.81000.8100Peak Hour Factor

03312937400005015Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

081111190000102Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.101.101.101.101.001.001.001.001.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

02271723200004012Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.
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2/24/2015

Scenario 11: 11: 2020 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.37d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.040.000.0012.76d_A, Approach Delay [s/veh]

0.0044.5344.530.000.000.000.000.000.004.034.034.0395th-Percentile Queue Length [ft]

0.001.781.780.000.000.000.000.000.000.160.160.1695th-Percentile Queue Length [veh]

AAAABBBMovement LOS

0.000.008.310.000.000.000.000.000.0011.4013.2913.19d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.000.000.000.010.000.04V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

6.1-8
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2/24/2015

Scenario 11: 11: 2020 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

13.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

04065246700001405Total Analysis Volume [veh/h]

0102111170000301Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81000.81000.81000.81001.00001.00001.00001.00000.81000.81000.8100Peak Hour Factor

03294237800001104Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

081111190000101Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.101.101.101.101.001.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0225312350000903Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.

6.1-9
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2/24/2015

Scenario 11: 11: 2020 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.29d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.100.0012.2511.75d_A, Approach Delay [s/veh]

0.0044.3044.300.000.000.000.000.000.002.672.672.6795th-Percentile Queue Length [ft]

0.001.771.770.000.000.000.000.000.000.110.110.1195th-Percentile Queue Length [veh]

AAAABBBBBBMovement LOS

0.000.008.310.000.000.0010.5813.0113.1411.2713.2013.10d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.000.000.000.020.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

6.1-10
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2

2/24/2015

Scenario 12: 12: 2020 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.676Volume to Capacity (v/c):

CLevel Of Service:

28.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

12671122812720040896405Total Analysis Volume [veh/h]

0672870680010222101Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.9800Peak Hour Factor

12621102752670040876397Total Hourly Volume [veh/h]

00020002003100Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

09658132730000590180Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1151471481760240545197Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.

6.1-11
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2/24/2015

Scenario 12: 12: 2020 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

037190281002800280Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

75Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.

6.1-12
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2/24/2015

Scenario 12: 12: 2020 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

100.7188.04376.790.002.2950.59286.1395th-Percentile Queue Length [ft]

4.033.5215.070.000.092.0211.4595th-Percentile Queue Length [veh]

55.9548.91247.720.001.2728.11177.0350th-Percentile Queue Length [ft]

2.241.969.910.000.051.127.0850th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

BDCACCCLane Group LOS

11.9837.3934.040.0020.2021.5931.33d, Delay for Lane Group [s/veh]

0.320.790.860.000.010.230.76X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.993.8114.150.000.000.114.66d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.040.500.040.040.040.23k, delay calibration

10.9933.5819.900.0020.2021.4726.67d1, Uniform Delay [s]

8451416422462382542c, Capacity [veh/h]

1675159715391597154514251670s, saturation flow rate [veh/h]

0.160.070.360.000.000.060.25(v / s)_i Volume / Saturation Flow Rate

0.510.090.420.000.270.270.27g / C, Green / Cycle

387310202020g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.

6.1-13
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2/24/2015

Scenario 12: 12: 2020 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

34.04 34.040.00 37.39 11.9811.9820.2031.33 31.33d_M, Delay for Movement [s/veh] 20.2021.59 20.20

C CA BD BCCMovement LOS C CC C

34.04 19.47d_A, Approach Delay [s/veh] 20.2029.60

C BApproach LOS C C

28.60d_I, Intersection Delay [s/veh]

CIntersection LOS

0.676Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 2/24/2015

Opening Year Cumulative (2020) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 9 24 104 194 26 106 160 413 604 35 379 11
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1863 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 10 26 42 211 28 105 174 449 554 38 412 8
Adj No. of Lanes 1 1 1 1 1 1 1 2 1 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 2 0 0 0 0 0 0 0 0
Cap, veh/h 22 100 270 243 336 340 208 1970 1103 60 1682 33
Arrive On Green 0.01 0.05 0.05 0.14 0.18 0.18 0.11 0.55 0.55 0.03 0.46 0.46
Sat Flow, veh/h 1810 1900 1615 1774 1900 1615 1810 3610 1615 1810 3622 70
Grp Volume(v), veh/h 10 26 42 211 28 105 174 449 554 38 205 215
Grp Sat Flow(s),veh/h/ln 1810 1900 1615 1774 1900 1615 1810 1805 1615 1810 1805 1887
Q Serve(g_s), s 0.5 1.2 2.1 11.1 1.2 5.2 8.9 6.1 15.7 2.0 6.5 6.5
Cycle Q Clear(g_c), s 0.5 1.2 2.1 11.1 1.2 5.2 8.9 6.1 15.7 2.0 6.5 6.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.04
Lane Grp Cap(c), veh/h 22 100 270 243 336 340 208 1970 1103 60 838 876
V/C Ratio(X) 0.45 0.26 0.16 0.87 0.08 0.31 0.84 0.23 0.50 0.63 0.24 0.25
Avail Cap(c_a), veh/h 95 380 508 243 540 513 267 1970 1103 95 838 876
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.75 0.75 0.75 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.6 43.2 33.8 40.2 32.6 31.7 41.2 11.2 7.3 45.3 15.4 15.4
Incr Delay (d2), s/veh 5.3 0.5 0.1 26.0 0.0 0.2 10.6 0.2 1.2 4.0 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.7 1.0 7.1 0.6 2.4 5.1 3.1 7.3 1.0 3.4 3.6
LnGrp Delay(d),s/veh 51.9 43.8 33.9 66.1 32.7 31.9 51.8 11.4 8.5 49.3 16.1 16.0
LnGrp LOS D D C E C C D B A D B B
Approach Vol, veh/h 78 344 1177 458
Approach Delay, s/veh 39.5 52.9 16.0 18.8
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.2 57.9 18.0 11.0 15.9 50.1 6.2 22.8
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Max Green Setting (Gmax), s 5.0 36.0 13.0 19.0 14.0 27.0 5.0 27.0
Max Q Clear Time (g_c+I1), s 4.0 17.7 13.1 4.1 10.9 8.5 2.5 7.2
Green Ext Time (p_c), s 0.0 4.1 0.0 0.3 0.1 4.1 0.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 23.7
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 2/24/2015

Opening Year Cumulative (2020) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 145 3 713 0 0 0 0 1032 139 83 594 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1876 1881 0 1898 1900 1900 1881 0
Adj Flow Rate, veh/h 153 0 482 0 1086 135 87 625 0
Adj No. of Lanes 1 0 2 0 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 1 33 1 0 0 0 0 1 0
Cap, veh/h 325 0 581 0 1711 212 112 2353 0
Arrive On Green 0.18 0.00 0.18 0.00 0.53 0.53 0.06 0.66 0.00
Sat Flow, veh/h 1792 0 3198 0 3324 401 1810 3668 0
Grp Volume(v), veh/h 153 0 482 0 606 615 87 625 0
Grp Sat Flow(s),veh/h/ln 1792 0 1599 0 1803 1827 1810 1787 0
Q Serve(g_s), s 5.7 0.0 10.9 0.0 17.8 17.9 3.6 5.4 0.0
Cycle Q Clear(g_c), s 5.7 0.0 10.9 0.0 17.8 17.9 3.6 5.4 0.0
Prop In Lane 1.00 1.00 0.00 0.22 1.00 0.00
Lane Grp Cap(c), veh/h 325 0 581 0 955 968 112 2353 0
V/C Ratio(X) 0.47 0.00 0.83 0.00 0.63 0.64 0.78 0.27 0.00
Avail Cap(c_a), veh/h 430 0 768 0 955 968 121 2353 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.91 0.91 0.00
Uniform Delay (d), s/veh 27.5 0.0 29.6 0.0 12.5 12.5 34.7 5.3 0.0
Incr Delay (d2), s/veh 0.4 0.0 4.5 0.0 3.2 3.2 20.4 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 0.0 5.2 0.0 9.6 9.7 2.4 2.7 0.0
LnGrp Delay(d),s/veh 27.9 0.0 34.1 0.0 15.7 15.7 55.1 5.6 0.0
LnGrp LOS C C B B E A
Approach Vol, veh/h 635 1221 712
Approach Delay, s/veh 32.6 15.7 11.6
Approach LOS C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 9.6 45.7 19.6 55.4
Change Period (Y+Rc), s 5.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 5.0 35.0 18.0 45.0
Max Q Clear Time (g_c+I1), s 5.6 19.9 12.9 7.4
Green Ext Time (p_c), s 0.0 6.8 0.7 9.2

Intersection Summary
HCM 2010 Ctrl Delay 18.7
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.

6.1-16

1.an

Packet Pg. 3104

A
tt

ac
h

m
en

t:
 T

ra
ff

ic
 Im

p
ac

t 
A

n
al

ys
is

 A
p

p
en

d
ic

es
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



14

2/24/2015

Scenario 12: 12: 2020 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

12.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

038891739700008013Total Analysis Volume [veh/h]

09724990000203Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.93000.93000.93000.93001.00001.00001.00001.00000.93000.93000.9300Peak Hour Factor

036181636900007012Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

0148171250000106Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.101.101.101.101.001.001.001.001.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0194682220000505Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.
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2/24/2015

Scenario 12: 12: 2020 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.39d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.190.000.0011.95d_A, Approach Delay [s/veh]

0.0039.1539.150.000.000.000.000.000.003.033.033.0395th-Percentile Queue Length [ft]

0.001.571.570.000.000.000.000.000.000.120.120.1295th-Percentile Queue Length [veh]

AAAABBBMovement LOS

0.000.008.170.000.000.000.000.000.0010.7912.8412.66d_M, Delay for Movement [s/veh]

0.000.000.010.000.000.000.000.000.000.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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2/24/2015

Scenario 12: 12: 2020 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

13.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

0393151140200004012Total Analysis Volume [veh/h]

098431010000103Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.91000.91000.91000.91001.00001.00001.00001.00000.91000.91000.9100Peak Hour Factor

0358141036600004011Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

0145141220000104Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.101.101.101.101.001.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01941252220000306Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.

6.1-19
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2/24/2015

Scenario 12: 12: 2020 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.38d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.300.000.0012.29d_A, Approach Delay [s/veh]

0.0040.7540.750.000.000.000.000.000.002.432.432.4395th-Percentile Queue Length [ft]

0.001.631.630.000.000.000.000.000.000.100.100.1095th-Percentile Queue Length [veh]

AAAABBBMovement LOS

0.000.008.180.000.000.000.000.000.0010.7812.9712.79d_M, Delay for Movement [s/veh]

0.000.000.010.000.000.000.000.000.000.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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APPENDIX 6.2: 
 

OPENING YEAR CUMULATIVE (2020) WITH PROJECT CONDITIONS INTERSECTION 
OPERATIONS ANALYSIS  
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.036Volume to Capacity (v/c):

ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1: Nason Street / Street "A"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Street "A"Nason StreetNason StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

03490127Total Analysis Volume [veh/h]

082032Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

03180116Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

03100110Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

007005Base Volume Input [veh/h]

Street "A"Nason StreetNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

4.89d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.910.000.00d_A, Approach Delay [s/veh]

2.772.770.000.000.000.0095th-Percentile Queue Length [ft]

0.110.110.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.518.910.007.250.000.00d_M, Delay for Movement [s/veh]

0.000.040.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.877Volume to Capacity (v/c):

DLevel Of Service:

54.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

1000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

0360127464380464209416394Total Analysis Volume [veh/h]

09032116951211023499Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.8020Peak Hour Factor

0289102372305353407513316Total Hourly Volume [veh/h]

00038000001800Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

06068142862526049973Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0208312441991070404221Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.

6.2-3
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

071140671002900290Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

110Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

161.58217.71862.356.0048.1494.10558.5795th-Percentile Queue Length [ft]

6.468.7134.490.241.933.7622.3495th-Percentile Queue Length [veh]

89.77125.75652.843.3326.7452.28395.5050th-Percentile Queue Length [ft]

3.595.0326.110.131.072.0915.8250th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

BFDEDDFLane Group LOS

10.4897.1454.9163.7235.5037.0386.40d, Delay for Lane Group [s/veh]

0.340.961.000.400.140.320.99X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.8846.8530.429.280.070.2241.26d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.250.500.040.040.040.50k, delay calibration

9.6050.2924.4954.4435.4336.8145.14d1, Uniform Delay [s]

105613284610346298415c, Capacity [veh/h]

1676159715281597149814251675s, saturation flow rate [veh/h]

0.210.080.550.000.030.070.24(v / s)_i Volume / Saturation Flow Rate

0.630.080.550.010.210.210.21g / C, Green / Cycle

699611232323g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

54.91 54.9163.72 97.14 10.4810.4835.5086.40 86.40d_M, Delay for Movement [s/veh] 35.5037.03 35.50

D DE BF BDFMovement LOS F DD D

54.95 33.08d_A, Approach Delay [s/veh] 35.5077.19

D CApproach LOS E D

54.75d_I, Intersection Delay [s/veh]

DIntersection LOS

0.877Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.048Volume to Capacity (v/c):

BLevel Of Service:

14.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

24212114651543066019Total Analysis Volume [veh/h]

11051311641102205Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.81000.81000.81000.81000.81000.81000.81000.81000.81000.81000.81000.8100Peak Hour Factor

2341293771235055015Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

29111122123505102Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

02271723200004012Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

1.06d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.040.2511.5613.82d_A, Approach Delay [s/veh]

47.1447.1447.140.0053.4753.476.676.676.674.584.584.5895th-Percentile Queue Length [ft]

1.891.891.890.002.142.140.270.270.270.180.180.1895th-Percentile Queue Length [veh]

AAAAAABBBBBBMovement LOS

0.000.008.320.000.008.2111.2413.9313.8811.5413.9014.55d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.010.070.000.010.010.000.05V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#6: Oliver Street / Street "C"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Street "C"Oliver StreetOliver StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

34000011Total Analysis Volume [veh/h]

800003Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

31000010Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

31000010Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Street "C"Oliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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Version 3.00-04

Generated with

AIntersection LOS

8.13d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.430.007.23d_A, Approach Delay [s/veh]

2.422.420.000.000.510.5195th-Percentile Queue Length [ft]

0.100.100.000.000.020.0295th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.438.920.000.000.007.23d_M, Delay for Movement [s/veh]

0.030.000.000.000.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

6.2-12
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Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.060Volume to Capacity (v/c):

BLevel Of Service:

13.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

9407524734120261405Total Analysis Volume [veh/h]

2102111181306301Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.81000.81000.81000.81000.81000.81000.81000.81000.81000.81000.81000.8100Peak Hour Factor

7330423833100211104Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

78211124310021101Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0225312350000903Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.

6.2-13
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BIntersection LOS

0.83d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.100.0713.1011.89d_A, Approach Delay [s/veh]

46.3746.3746.370.0052.4052.406.386.386.382.722.722.7295th-Percentile Queue Length [ft]

1.851.851.850.002.102.100.260.260.260.110.110.1195th-Percentile Queue Length [veh]

AAAAAABBBBBBMovement LOS

0.000.008.330.000.008.1611.2613.8013.9511.3313.4013.47d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.020.000.060.020.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.023Volume to Capacity (v/c):

ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1: Nason Street / Street "A"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Street "A"Nason StreetNason StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

02280388Total Analysis Volume [veh/h]

0520102Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

02070357Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

02000350Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

006006Base Volume Input [veh/h]

Street "A"Nason StreetNason StreetName

Volumes

CHS

Urban Crossroads, Inc.

6.2-15
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Generated with

AIntersection LOS

2.58d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.910.000.00d_A, Approach Delay [s/veh]

1.791.790.000.000.000.0095th-Percentile Queue Length [ft]

0.070.070.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.528.910.007.310.000.00d_M, Delay for Movement [s/veh]

0.000.020.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

6.2-16
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Generated with

0.717Volume to Capacity (v/c):

CLevel Of Service:

32.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

12781332812906321012336405Total Analysis Volume [veh/h]

0693370722150319101Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.9800Peak Hour Factor

12721302752846321012135397Total Hourly Volume [veh/h]

00020002003100Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

01067813290631709329180Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1151471481760240545197Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.

6.2-17
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Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

011170404602800280Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

85Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.
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Generated with

115.92120.02412.636.6116.3885.36385.8795th-Percentile Queue Length [ft]

4.644.8016.510.260.663.4115.4395th-Percentile Queue Length [veh]

64.4066.68276.323.679.1047.42254.9450th-Percentile Queue Length [ft]

2.582.6711.050.150.361.9010.2050th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

BDCDCCDLane Group LOS

12.0941.2133.3848.6323.7525.7744.67d, Delay for Lane Group [s/veh]

0.310.820.840.410.060.330.86X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.923.7812.146.700.020.2012.97d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.040.500.040.040.040.37k, delay calibration

11.1737.4321.2441.9223.7325.5731.70d1, Uniform Delay [s]

89216367815429369515c, Capacity [veh/h]

1675159715431597149214251675s, saturation flow rate [veh/h]

0.170.080.370.000.020.090.26(v / s)_i Volume / Saturation Flow Rate

0.530.100.440.010.260.260.26g / C, Green / Cycle

459371222222g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.

6.2-19
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Movement, Approach, & Intersection Results

33.38 33.3848.63 41.21 12.0912.0923.7544.67 44.67d_M, Delay for Movement [s/veh] 23.7525.77 23.75

C CD BD BCDMovement LOS D CC C

33.54 21.49d_A, Approach Delay [s/veh] 23.7540.54

C CApproach LOS D C

32.75d_I, Intersection Delay [s/veh]

CIntersection LOS

0.717Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.
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0.033Volume to Capacity (v/c):

BLevel Of Service:

14.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

63969174094325038013Total Analysis Volume [veh/h]

2992410211601203Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.93000.93000.93000.93000.93000.93000.93000.93000.93000.93000.93000.9300Peak Hour Factor

63688163804023037012Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

615517136402303106Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0194682220000505Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.

6.2-23
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BIntersection LOS

1.09d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.180.7511.1513.13d_A, Approach Delay [s/veh]

41.9041.9041.900.0047.1047.103.583.583.583.553.553.5595th-Percentile Queue Length [ft]

1.681.681.680.001.881.880.140.140.140.140.140.1495th-Percentile Queue Length [veh]

AAAAAABBBBBBMovement LOS

0.000.008.200.000.008.2310.8114.0713.9310.9714.2414.46d_M, Delay for Movement [s/veh]

0.000.000.010.000.000.040.040.000.010.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

6.2-24
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Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#6: Oliver Street / Street "C"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Street "C"Oliver StreetOliver StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

23000037Total Analysis Volume [veh/h]

600009Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

21000034Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

21000034Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Street "C"Oliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

7.70d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.390.007.27d_A, Approach Delay [s/veh]

1.621.620.000.001.751.7595th-Percentile Queue Length [ft]

0.060.060.000.000.070.0795th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.399.170.000.000.007.27d_M, Delay for Movement [s/veh]

0.020.000.000.000.000.02V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

13.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

2540015114051280154012Total Analysis Volume [veh/h]

6100431013204103Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91000.91000.91000.91000.91000.91000.91000.91000.91000.91000.91000.9100Peak Hour Factor

2336414103691170144011Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

2315114125117014104Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01941252220000306Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.79d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.280.2312.6012.75d_A, Approach Delay [s/veh]

45.9845.9845.980.0042.7842.783.633.633.632.582.582.5895th-Percentile Queue Length [ft]

1.841.841.840.001.711.710.150.150.150.100.100.1095th-Percentile Queue Length [veh]

AAAAAABBBBBBMovement LOS

0.000.008.190.000.008.2110.9813.6113.4710.8313.5113.39d_M, Delay for Movement [s/veh]

0.000.000.010.000.000.010.010.000.030.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

APPENDIX 6.2: 
 

OPENING YEAR CUMULATIVE (2020) WITH PROJECT CONDITIONS INTERSECTION 
OPERATIONS ANALYSIS  
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.036Volume to Capacity (v/c):

ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1: Nason Street / Street "A"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Street "A"Nason StreetNason StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

03490127Total Analysis Volume [veh/h]

082032Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

03180116Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

03100110Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

007005Base Volume Input [veh/h]

Street "A"Nason StreetNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

4.89d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.910.000.00d_A, Approach Delay [s/veh]

2.772.770.000.000.000.0095th-Percentile Queue Length [ft]

0.110.110.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.518.910.007.250.000.00d_M, Delay for Movement [s/veh]

0.000.040.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.877Volume to Capacity (v/c):

DLevel Of Service:

54.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

1000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

0360127464380464209416394Total Analysis Volume [veh/h]

09032116951211023499Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.8020Peak Hour Factor

0289102372305353407513316Total Hourly Volume [veh/h]

00038000001800Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

06068142862526049973Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0208312441991070404221Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

071140671002900290Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

110Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

161.58217.71862.356.0048.1494.10558.5795th-Percentile Queue Length [ft]

6.468.7134.490.241.933.7622.3495th-Percentile Queue Length [veh]

89.77125.75652.843.3326.7452.28395.5050th-Percentile Queue Length [ft]

3.595.0326.110.131.072.0915.8250th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

BFDEDDFLane Group LOS

10.4897.1454.9163.7235.5037.0386.40d, Delay for Lane Group [s/veh]

0.340.961.000.400.140.320.99X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.8846.8530.429.280.070.2241.26d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.250.500.040.040.040.50k, delay calibration

9.6050.2924.4954.4435.4336.8145.14d1, Uniform Delay [s]

105613284610346298415c, Capacity [veh/h]

1676159715281597149814251675s, saturation flow rate [veh/h]

0.210.080.550.000.030.070.24(v / s)_i Volume / Saturation Flow Rate

0.630.080.550.010.210.210.21g / C, Green / Cycle

699611232323g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.
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Generated with

Movement, Approach, & Intersection Results

54.91 54.9163.72 97.14 10.4810.4835.5086.40 86.40d_M, Delay for Movement [s/veh] 35.5037.03 35.50

D DE BF BDFMovement LOS F DD D

54.95 33.08d_A, Approach Delay [s/veh] 35.5077.19

D CApproach LOS E D

54.75d_I, Intersection Delay [s/veh]

DIntersection LOS

0.877Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Opening Year Cumulative (2020) With Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 7 60 211 95 15 43 96 373 570 86 473 2
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1827 1863 1900 1900 1900 1810 1900 1881 1827 1881 1900
Adj Flow Rate, veh/h 9 73 100 116 18 42 117 455 605 105 577 2
Adj No. of Lanes 1 1 1 1 1 1 1 2 1 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 4 2 0 0 0 5 0 1 4 1 1
Cap, veh/h 20 148 262 146 286 346 145 1961 998 110 1909 7
Arrive On Green 0.01 0.08 0.08 0.08 0.15 0.15 0.08 0.54 0.54 0.06 0.52 0.52
Sat Flow, veh/h 1810 1827 1583 1810 1900 1615 1723 3610 1599 1740 3654 13
Grp Volume(v), veh/h 9 73 100 116 18 42 117 455 605 105 282 297
Grp Sat Flow(s),veh/h/ln 1810 1827 1583 1810 1900 1615 1723 1805 1599 1740 1787 1879
Q Serve(g_s), s 0.5 3.6 5.3 6.0 0.8 2.0 6.3 6.3 21.7 5.7 8.5 8.5
Cycle Q Clear(g_c), s 0.5 3.6 5.3 6.0 0.8 2.0 6.3 6.3 21.7 5.7 8.5 8.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 20 148 262 146 286 346 145 1961 998 110 934 982
V/C Ratio(X) 0.45 0.49 0.38 0.79 0.06 0.12 0.81 0.23 0.61 0.96 0.30 0.30
Avail Cap(c_a), veh/h 95 327 416 286 540 561 200 1961 998 110 934 982
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.40 0.40 0.40 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.7 41.8 35.3 42.9 34.6 30.1 42.8 11.3 10.8 44.4 12.9 12.9
Incr Delay (d2), s/veh 5.7 0.9 0.3 3.7 0.0 0.1 4.7 0.1 1.1 71.0 0.8 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 1.9 2.4 3.1 0.4 0.9 3.2 3.1 9.8 4.9 4.4 4.6
LnGrp Delay(d),s/veh 52.4 42.7 35.7 46.6 34.6 30.2 47.4 11.4 11.9 115.4 13.7 13.7
LnGrp LOS D D D D C C D B B F B B
Approach Vol, veh/h 182 176 1177 684
Approach Delay, s/veh 39.3 41.4 15.3 29.3
Approach LOS D D B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 57.6 12.7 13.7 13.0 55.6 6.1 20.3
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Max Green Setting (Gmax), s 6.0 35.0 15.0 17.0 11.0 30.0 5.0 27.0
Max Q Clear Time (g_c+I1), s 7.7 23.7 8.0 7.3 8.3 10.5 2.5 4.0
Green Ext Time (p_c), s 0.0 4.1 0.1 0.4 0.0 5.0 0.0 0.5

Intersection Summary
HCM 2010 Ctrl Delay 23.6
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Opening Year Cumulative (2020) With Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 37 2 531 0 0 0 0 1002 167 146 633 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1840 1845 0 1881 1900 1900 1881 0
Adj Flow Rate, veh/h 45 0 353 0 1222 171 178 772 0
Adj No. of Lanes 1 0 2 0 2 0 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 3 50 3 0 1 1 0 1 0
Cap, veh/h 251 0 448 0 1735 242 145 2492 0
Arrive On Green 0.14 0.00 0.14 0.00 0.55 0.55 0.08 0.70 0.00
Sat Flow, veh/h 1757 0 3136 0 3246 439 1810 3668 0
Grp Volume(v), veh/h 45 0 353 0 691 702 178 772 0
Grp Sat Flow(s),veh/h/ln 1757 0 1568 0 1787 1804 1810 1787 0
Q Serve(g_s), s 1.7 0.0 8.2 0.0 21.2 21.5 6.0 6.3 0.0
Cycle Q Clear(g_c), s 1.7 0.0 8.2 0.0 21.2 21.5 6.0 6.3 0.0
Prop In Lane 1.00 1.00 0.00 0.24 1.00 0.00
Lane Grp Cap(c), veh/h 251 0 448 0 984 993 145 2492 0
V/C Ratio(X) 0.18 0.00 0.79 0.00 0.70 0.71 1.23 0.31 0.00
Avail Cap(c_a), veh/h 422 0 753 0 984 993 145 2492 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.92 0.92 0.00
Uniform Delay (d), s/veh 28.3 0.0 31.1 0.0 12.3 12.4 34.5 4.4 0.0
Incr Delay (d2), s/veh 0.1 0.0 1.2 0.0 4.2 4.2 146.4 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 0.0 3.6 0.0 11.5 11.7 8.9 3.1 0.0
LnGrp Delay(d),s/veh 28.4 0.0 32.2 0.0 16.5 16.7 180.9 4.7 0.0
LnGrp LOS C C B B F A
Approach Vol, veh/h 398 1393 950
Approach Delay, s/veh 31.8 16.6 37.7
Approach LOS C B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 11.0 47.3 16.7 58.3
Change Period (Y+Rc), s 5.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 6.0 34.0 18.0 45.0
Max Q Clear Time (g_c+I1), s 8.0 23.5 10.2 8.3
Green Ext Time (p_c), s 0.0 6.5 0.6 12.1

Intersection Summary
HCM 2010 Ctrl Delay 26.1
HCM 2010 LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.048Volume to Capacity (v/c):

BLevel Of Service:

14.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

24212114651543066019Total Analysis Volume [veh/h]

11051311641102205Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.81000.81000.81000.81000.81000.81000.81000.81000.81000.81000.81000.8100Peak Hour Factor

2341293771235055015Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

29111122123505102Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

02271723200004012Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

1.06d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.040.2511.5613.82d_A, Approach Delay [s/veh]

47.1447.1447.140.0053.4753.476.676.676.674.584.584.5895th-Percentile Queue Length [ft]

1.891.891.890.002.142.140.270.270.270.180.180.1895th-Percentile Queue Length [veh]

AAAAAABBBBBBMovement LOS

0.000.008.320.000.008.2111.2413.9313.8811.5413.9014.55d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.010.070.000.010.010.000.05V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#6: Oliver Street / Street "C"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Street "C"Oliver StreetOliver StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

34000011Total Analysis Volume [veh/h]

800003Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

31000010Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

31000010Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Street "C"Oliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

8.13d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.430.007.23d_A, Approach Delay [s/veh]

2.422.420.000.000.510.5195th-Percentile Queue Length [ft]

0.100.100.000.000.020.0295th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.438.920.000.000.007.23d_M, Delay for Movement [s/veh]

0.030.000.000.000.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.060Volume to Capacity (v/c):

BLevel Of Service:

13.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

9407524734120261405Total Analysis Volume [veh/h]

2102111181306301Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.81000.81000.81000.81000.81000.81000.81000.81000.81000.81000.81000.8100Peak Hour Factor

7330423833100211104Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

78211124310021101Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0225312350000903Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 13: 13: 2020 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.83d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.100.0713.1011.89d_A, Approach Delay [s/veh]

46.3746.3746.370.0052.4052.406.386.386.382.722.722.7295th-Percentile Queue Length [ft]

1.851.851.850.002.102.100.260.260.260.110.110.1195th-Percentile Queue Length [veh]

AAAAAABBBBBBMovement LOS

0.000.008.330.000.008.1611.2613.8013.9511.3313.4013.47d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.000.020.000.060.020.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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2

8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.023Volume to Capacity (v/c):

ALevel Of Service:

8.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1: Nason Street / Street "A"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Street "A"Nason StreetNason StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

02280388Total Analysis Volume [veh/h]

0520102Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

02070357Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

02000350Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

006006Base Volume Input [veh/h]

Street "A"Nason StreetNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

2.58d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.910.000.00d_A, Approach Delay [s/veh]

1.791.790.000.000.000.0095th-Percentile Queue Length [ft]

0.070.070.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.528.910.007.310.000.00d_M, Delay for Movement [s/veh]

0.000.020.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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4

8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.717Volume to Capacity (v/c):

CLevel Of Service:

32.7Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

12781332812906321012336405Total Analysis Volume [veh/h]

0693370722150319101Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.9800Peak Hour Factor

12721302752846321012135397Total Hourly Volume [veh/h]

00020002003100Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

01067813290631709329180Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

1151471481760240545197Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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5

8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

011170404602800280Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

85Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.
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6

8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

115.92120.02412.636.6116.3885.36385.8795th-Percentile Queue Length [ft]

4.644.8016.510.260.663.4115.4395th-Percentile Queue Length [veh]

64.4066.68276.323.679.1047.42254.9450th-Percentile Queue Length [ft]

2.582.6711.050.150.361.9010.2050th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

BDCDCCDLane Group LOS

12.0941.2133.3848.6323.7525.7744.67d, Delay for Lane Group [s/veh]

0.310.820.840.410.060.330.86X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

0.923.7812.146.700.020.2012.97d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.040.500.040.040.040.37k, delay calibration

11.1737.4321.2441.9223.7325.5731.70d1, Uniform Delay [s]

89216367815429369515c, Capacity [veh/h]

1675159715431597149214251675s, saturation flow rate [veh/h]

0.170.080.370.000.020.090.26(v / s)_i Volume / Saturation Flow Rate

0.530.100.440.010.260.260.26g / C, Green / Cycle

459371222222g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

33.38 33.3848.63 41.21 12.0912.0923.7544.67 44.67d_M, Delay for Movement [s/veh] 23.7525.77 23.75

C CD BD BCDMovement LOS D CC C

33.54 21.49d_A, Approach Delay [s/veh] 23.7540.54

C CApproach LOS D C

32.75d_I, Intersection Delay [s/veh]

CIntersection LOS

0.717Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Opening Year Cumulative (2020) With Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 9 24 104 194 26 117 160 465 604 52 399 11
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1863 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 10 26 42 211 28 117 174 505 554 57 434 8
Adj No. of Lanes 1 1 1 1 1 1 1 2 1 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 2 0 0 0 0 0 0 0 0
Cap, veh/h 22 100 270 243 337 352 208 1943 1090 74 1684 31
Arrive On Green 0.01 0.05 0.05 0.14 0.18 0.18 0.11 0.54 0.54 0.04 0.46 0.46
Sat Flow, veh/h 1810 1900 1615 1774 1900 1615 1810 3610 1615 1810 3626 67
Grp Volume(v), veh/h 10 26 42 211 28 117 174 505 554 57 216 226
Grp Sat Flow(s),veh/h/ln 1810 1900 1615 1774 1900 1615 1810 1805 1615 1810 1805 1888
Q Serve(g_s), s 0.5 1.2 2.1 11.1 1.2 5.8 8.9 7.1 16.1 3.0 6.9 6.9
Cycle Q Clear(g_c), s 0.5 1.2 2.1 11.1 1.2 5.8 8.9 7.1 16.1 3.0 6.9 6.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.04
Lane Grp Cap(c), veh/h 22 100 270 243 337 352 208 1943 1090 74 838 877
V/C Ratio(X) 0.45 0.26 0.16 0.87 0.08 0.33 0.84 0.26 0.51 0.77 0.26 0.26
Avail Cap(c_a), veh/h 95 380 508 243 540 525 267 1943 1090 95 838 877
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.71 0.71 0.71 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.6 43.2 33.8 40.2 32.6 31.3 41.2 11.8 7.6 45.1 15.5 15.5
Incr Delay (d2), s/veh 5.3 0.5 0.1 26.0 0.0 0.2 10.2 0.2 1.2 18.1 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.7 1.0 7.1 0.6 2.6 5.1 3.6 7.4 1.9 3.6 3.8
LnGrp Delay(d),s/veh 51.9 43.7 33.9 66.1 32.7 31.5 51.3 12.0 8.8 63.2 16.2 16.2
LnGrp LOS D D C E C C D B A E B B
Approach Vol, veh/h 78 356 1233 499
Approach Delay, s/veh 39.5 52.1 16.1 21.6
Approach LOS D D B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.9 57.1 18.0 11.0 15.9 50.1 6.2 22.8
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Max Green Setting (Gmax), s 5.0 36.0 13.0 19.0 14.0 27.0 5.0 27.0
Max Q Clear Time (g_c+I1), s 5.0 18.1 13.1 4.1 10.9 8.9 2.5 7.8
Green Ext Time (p_c), s 0.0 4.4 0.0 0.3 0.1 4.5 0.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 24.1
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Opening Year Cumulative (2020) With Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 174 3 713 0 0 0 0 1055 139 90 607 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1876 1881 0 1898 1900 1900 1881 0
Adj Flow Rate, veh/h 183 0 482 0 1111 135 95 639 0
Adj No. of Lanes 1 0 2 0 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 1 33 1 0 0 0 0 1 0
Cap, veh/h 326 0 582 0 1699 206 121 2352 0
Arrive On Green 0.18 0.00 0.18 0.00 0.52 0.52 0.07 0.66 0.00
Sat Flow, veh/h 1792 0 3198 0 3333 393 1810 3668 0
Grp Volume(v), veh/h 183 0 482 0 618 628 95 639 0
Grp Sat Flow(s),veh/h/ln 1792 0 1599 0 1803 1828 1810 1787 0
Q Serve(g_s), s 7.0 0.0 10.9 0.0 18.6 18.7 3.9 5.6 0.0
Cycle Q Clear(g_c), s 7.0 0.0 10.9 0.0 18.6 18.7 3.9 5.6 0.0
Prop In Lane 1.00 1.00 0.00 0.21 1.00 0.00
Lane Grp Cap(c), veh/h 326 0 582 0 946 959 121 2352 0
V/C Ratio(X) 0.56 0.00 0.83 0.00 0.65 0.65 0.79 0.27 0.00
Avail Cap(c_a), veh/h 430 0 768 0 946 959 121 2352 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.91 0.91 0.00
Uniform Delay (d), s/veh 27.9 0.0 29.5 0.0 12.9 12.9 34.5 5.3 0.0
Incr Delay (d2), s/veh 0.6 0.0 4.5 0.0 3.5 3.5 24.3 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.5 0.0 5.2 0.0 10.0 10.2 2.7 2.8 0.0
LnGrp Delay(d),s/veh 28.5 0.0 34.0 0.0 16.4 16.4 58.8 5.6 0.0
LnGrp LOS C C B B E A
Approach Vol, veh/h 665 1246 734
Approach Delay, s/veh 32.5 16.4 12.5
Approach LOS C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 10.0 45.4 19.6 55.4
Change Period (Y+Rc), s 5.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 5.0 35.0 18.0 45.0
Max Q Clear Time (g_c+I1), s 5.9 20.7 12.9 7.6
Green Ext Time (p_c), s 0.0 6.8 0.8 9.5

Intersection Summary
HCM 2010 Ctrl Delay 19.4
HCM 2010 LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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16

8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.033Volume to Capacity (v/c):

BLevel Of Service:

14.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

63969174094325038013Total Analysis Volume [veh/h]

2992410211601203Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.93000.93000.93000.93000.93000.93000.93000.93000.93000.93000.93000.9300Peak Hour Factor

63688163804023037012Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

615517136402303106Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0194682220000505Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.

6.2-23
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8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

1.09d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.180.7511.1513.13d_A, Approach Delay [s/veh]

41.9041.9041.900.0047.1047.103.583.583.583.553.553.5595th-Percentile Queue Length [ft]

1.681.681.680.001.881.880.140.140.140.140.140.1495th-Percentile Queue Length [veh]

AAAAAABBBBBBMovement LOS

0.000.008.200.000.008.2310.8114.0713.9310.9714.2414.46d_M, Delay for Movement [s/veh]

0.000.000.010.000.000.040.040.000.010.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

ALevel Of Service:

9.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#6: Oliver Street / Street "C"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Street "C"Oliver StreetOliver StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

23000037Total Analysis Volume [veh/h]

600009Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

21000034Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

21000034Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Street "C"Oliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

7.70d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.390.007.27d_A, Approach Delay [s/veh]

1.621.620.000.001.751.7595th-Percentile Queue Length [ft]

0.060.060.000.000.070.0795th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.399.170.000.000.007.27d_M, Delay for Movement [s/veh]

0.020.000.000.000.000.02V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

13.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

2540015114051280154012Total Analysis Volume [veh/h]

6100431013204103Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.91000.91000.91000.91000.91000.91000.91000.91000.91000.91000.91000.9100Peak Hour Factor

2336414103691170144011Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

2315114125117014104Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.101.101.101.101.101.101.101.101.101.101.101.10Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

01941252220000306Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/23/2015

Scenario 14: 14: 2020 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.79d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.280.2312.6012.75d_A, Approach Delay [s/veh]

45.9845.9845.980.0042.7842.783.633.633.632.582.582.5895th-Percentile Queue Length [ft]

1.841.841.840.001.711.710.150.150.150.100.100.1095th-Percentile Queue Length [veh]

AAAAAABBBBBBMovement LOS

0.000.008.190.000.008.2110.9813.6113.4710.8313.5113.39d_M, Delay for Movement [s/veh]

0.000.000.010.000.000.010.010.000.030.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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APPENDIX 6.3: 
 

OPENING YEAR CUMULATIVE (2020) WITHOUT PROJECT CONDITIONS TRAFFIC 
SIGNAL WARRANT ANALYSIS 
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California MUTCD 2014 Edition
(FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

   

Traffic Conditions = Opening Year (2020) Cumulative Without Project Conditions - Weekday AM Peak Hou

Major Street Name = Ironwood Avenue Total of Both Approaches (VPH) = 697
Number of Approach Lanes Major Street = 1

Minor Street Name = Lantz Lane High Volume Approach (VPH) = 20
Number of Approach Lanes Minor Street = 1

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

SIGNAL WARRANT NOT SATISFIED

*Note: 100 vph applies as the lower threshold for a minor-street approach with two or more lanes 
and 75 vph applies as the lower threshold for a minor-street approach with one lane
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California MUTCD 2014 Edition
(FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

   

Traffic Conditions = Opening Year (2020) Cumulative Without Project Conditions - Weekday PM Peak Hou

Major Street Name = Ironwood Avenue Total of Both Approaches (VPH) = 750
Number of Approach Lanes Major Street = 1

Minor Street Name = Oliver Street High Volume Approach (VPH) = 15
Number of Approach Lanes Minor Street = 1

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

SIGNAL WARRANT NOT SATISFIED

*Note: 100 vph applies as the lower threshold for a minor-street approach with two or more lanes 
and 75 vph applies as the lower threshold for a minor-street approach with one lane
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APPENDIX 6.4: 
 

OPENING YEAR CUMULATIVE (2020) WITH PROJECT CONDITIONS TRAFFIC SIGNAL 
WARRANT ANALYSIS 
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California MUTCD 2014 (FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet 

(Average Traffic Estimate Form)

___ ___ ___ ___ TRAFFIC CONDITIONS

DIST CO RTE PM CALC DATE

Jurisdiction: City of Moreno Valley CHK DATE

Major Street: Nason Street Critical Approach Speed (Major) 25 mph
Minor Street: Street "A" Critical Approach Speed (Minor) 25 mph

Major Street Approach Lanes = 1 lane Minor Street Approach Lanes 1 lane

Major Street Future ADT = 392 vpd Minor Street Future ADT = 259 vpd

Speed limit or critical speed on major street traffic > 64 km/h (40 mph); ….…...

or

In built up area of isolated community of < 10,000 population …………….….….

Number of lanes for moving traffic on each approach

Urban Rural Urban Rural

1 392  1 259 8,000 5,600 2,400 1,680

2 +  1 9,600 6,720 2,400 1,680

2 +  2 + 9,600 6,720 3,200 2,240

1  2 + 8,000 5,600 3,200 2,240

Satisfied Not Satisfied

XX

Number of lanes for moving traffic on each approach

Urban Rural Urban Rural

1 392  1 259 12,000 8,400 1,200 850

2 +  1 14,400 10,080 1,200 850

2 +  2 + 14,400 10,080 1,600 1,120

1  2 + 12,000 8,400 1,600 1,120

No one condition satisfied, but following conditions

fulfilled 80% of more …..    A     B   

5% 3%

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable 

to count actual traffic volumes.

Minor Street Approach

(One Direction Only)

Minimum Requirements

EADT

Vehicles Per Day

on Higher-Volume

Major Street

(Total of Both Approaches)

Minor Street Approach

Satisfied Not Satisfied

XX

CONDITION A - Minimum Vehicular Volume Vehicles Per Day

Vehicles Per Day on 

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

(Total of Both Approaches)

Combination of CONDITIONS A + B

2 CONDITIONS

80%

2 CONDITIONS

80%

Satisfied Not Satisfied

XX

(One Direction Only)

Major Street  Minor Street

CONDITION B - Interruption of Continuous Traffic

Vehicles Per Day

on Major Street

URBAN (U)

URBAN RURAL

Major Street  Minor Street

XX

on Higher-Volume

2020 WP

CHS

CHS

08/25/15

08/25/15

(Based on Estimated Average Daily Traffic - See Note)
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California MUTCD 2014 Edition

(FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

Traffic Conditions = Opening Year (2020) Cumulative With Project Conditions - Weekday AM Peak Hour

Major Street Name = Ironwood Avenue Total of Both Approaches (VPH) = 745

Number of Approach Lanes Major Street = 1

Minor Street Name = Lantz Lane High Volume Approach (VPH) = 40

Number of Approach Lanes Minor Street = 1

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

SIGNAL WARRANT NOT SATISFIED

*Note: 100 vph applies as the lower threshold for a minor-street approach with two or more lanes 

and 75 vph applies as the lower threshold for a minor-street approach with one lane
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California MUTCD 2014 (FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet 

(Average Traffic Estimate Form)

___ ___ ___ ___ TRAFFIC CONDITIONS

DIST CO RTE PM CALC DATE

Jurisdiction: City of Moreno Valley CHK DATE

Major Street: Oliver Street Critical Approach Speed (Major) 25 mph
Minor Street: Street "C" Critical Approach Speed (Minor) 25 mph

Major Street Approach Lanes = 1 lane Minor Street Approach Lanes 1 lane

Major Street Future ADT = 259 vpd Minor Street Future ADT = 259 vpd

Speed limit or critical speed on major street traffic > 64 km/h (40 mph); ….…...

or

In built up area of isolated community of < 10,000 population …………….….….

Number of lanes for moving traffic on each approach

Urban Rural Urban Rural

1 259  1 259 8,000 5,600 2,400 1,680

2 +  1 9,600 6,720 2,400 1,680

2 +  2 + 9,600 6,720 3,200 2,240

1  2 + 8,000 5,600 3,200 2,240

Satisfied Not Satisfied

XX

Number of lanes for moving traffic on each approach

Urban Rural Urban Rural

1 259  1 259 12,000 8,400 1,200 850

2 +  1 14,400 10,080 1,200 850

2 +  2 + 14,400 10,080 1,600 1,120

1  2 + 12,000 8,400 1,600 1,120

No one condition satisfied, but following conditions

fulfilled 80% of more …..    A     B   

3% 2%

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable 

to count actual traffic volumes.

XX

on Higher-Volume

2020 WP

CHS

CHS

08/25/15

08/25/15

(Based on Estimated Average Daily Traffic - See Note)

Major Street  Minor Street

CONDITION B - Interruption of Continuous Traffic

Vehicles Per Day

on Major Street

URBAN (U)

URBAN RURAL

Major Street  Minor Street

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

(Total of Both Approaches)

Combination of CONDITIONS A + B

2 CONDITIONS

80%

2 CONDITIONS

80%

Satisfied Not Satisfied

XX

(One Direction Only)

Satisfied Not Satisfied

XX

CONDITION A - Minimum Vehicular Volume Vehicles Per Day

Vehicles Per Day on 

Minor Street Approach

(One Direction Only)

Minimum Requirements

EADT

Vehicles Per Day

on Higher-Volume

Major Street

(Total of Both Approaches)

Minor Street Approach
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California MUTCD 2014 Edition

(FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

Traffic Conditions = Opening Year (2020) Cumulative With Project Conditions - Weekday AM Peak Hour

Major Street Name = Ironwood Avenue Total of Both Approaches (VPH) = 730

Number of Approach Lanes Major Street = 1

Minor Street Name = Oliver Street High Volume Approach (VPH) = 31

Number of Approach Lanes Minor Street = 1

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

SIGNAL WARRANT NOT SATISFIED

*Note: 100 vph applies as the lower threshold for a minor-street approach with two or more lanes 

and 75 vph applies as the lower threshold for a minor-street approach with one lane
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

APPENDIX 6.5: 
 

OPENING YEAR CUMULATIVE (2020) WITHOUT PROJECT OFF-RAMP QUEUING 
ANALYSIS WORKSHEETS  
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Queues Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 2/24/2015

Opening Year Cumulative (2020) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 7 70 248 112 18 49 112 422 671 72 529
v/c Ratio 0.07 0.39 0.47 0.57 0.04 0.08 0.64 0.22 0.52 0.53 0.31
Control Delay 44.7 44.9 9.3 51.4 25.8 1.0 57.4 15.6 3.4 57.7 18.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.7 44.9 9.3 51.4 25.8 1.0 57.4 15.6 3.4 57.7 18.3
Queue Length 50th (ft) 4 41 24 65 8 0 65 75 24 42 101
Queue Length 95th (ft) 17 68 57 103 22 2 109 118 57 #96 163
Internal Link Dist (ft) 689 1331 796 788
Turn Bay Length (ft) 120 120 1000 200 360 150 100
Base Capacity (vph) 95 328 552 285 540 637 204 1907 1328 138 1726
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.21 0.45 0.39 0.03 0.08 0.55 0.22 0.51 0.52 0.31

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 2/24/2015

Opening Year Cumulative (2020) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 33 314 312 1370 163 723
v/c Ratio 0.13 0.79 0.78 0.82 0.60 0.29
Control Delay 25.9 25.1 24.6 22.1 44.8 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.9 25.1 24.6 22.1 44.8 5.6
Queue Length 50th (ft) 14 48 47 280 69 54
Queue Length 95th (ft) 30 98 97 315 #178 96
Internal Link Dist (ft) 1293 1072 796
Turn Bay Length (ft) 805 225 250
Base Capacity (vph) 416 515 516 1679 271 2474
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.61 0.60 0.82 0.60 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 2/24/2015

Opening Year Cumulative (2020) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 10 26 113 211 28 115 174 449 657 38 424
v/c Ratio 0.11 0.16 0.25 0.89 0.08 0.19 0.73 0.22 0.48 0.34 0.24
Control Delay 45.4 39.4 2.7 78.6 29.1 2.3 57.2 13.1 2.0 51.5 17.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.4 39.4 2.7 78.6 29.1 2.3 57.2 13.1 2.0 51.5 17.5
Queue Length 50th (ft) 6 15 0 126 15 0 101 55 0 22 63
Queue Length 95th (ft) 23 35 18 #254 33 19 #182 138 44 55 152
Internal Link Dist (ft) 689 1331 796 788
Turn Bay Length (ft) 120 120 1000 200 360 150 100
Base Capacity (vph) 95 380 486 242 540 596 273 2013 1382 111 1749
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.07 0.23 0.87 0.05 0.19 0.64 0.22 0.48 0.34 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 2/24/2015

Opening Year Cumulative (2020) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 153 379 375 1232 87 625
v/c Ratio 0.52 0.78 0.77 0.63 0.55 0.26
Control Delay 33.7 20.4 19.7 15.1 49.1 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.7 20.4 19.7 15.1 49.1 5.8
Queue Length 50th (ft) 67 45 43 211 38 48
Queue Length 95th (ft) 110 132 129 305 #112 93
Internal Link Dist (ft) 1293 1072 796
Turn Bay Length (ft) 805 225 250
Base Capacity (vph) 428 576 576 1950 158 2411
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.66 0.65 0.63 0.55 0.26

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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APPENDIX 6.6: 
 

OPENING YEAR CUMULATIVE (2020) WITH PROJECT OFF-RAMP QUEUING ANALYSIS 
WORKSHEETS  
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Queues Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Opening Year Cumulative (2020) With Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 9 73 257 116 18 52 117 455 695 105 579
v/c Ratio 0.09 0.41 0.50 0.58 0.04 0.08 0.65 0.27 0.57 0.56 0.34
Control Delay 45.1 45.5 12.2 51.3 25.7 1.3 57.8 17.6 4.8 54.7 19.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 45.5 12.2 51.3 25.7 1.3 57.8 17.6 4.8 54.7 19.0
Queue Length 50th (ft) 5 43 38 68 8 0 68 88 44 60 115
Queue Length 95th (ft) 19 71 73 106 22 4 113 127 85 #147 179
Internal Link Dist (ft) 689 1331 796 788
Turn Bay Length (ft) 120 120 1000 200 360 150 100
Base Capacity (vph) 95 326 538 285 540 682 205 1716 1268 186 1709
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.22 0.48 0.41 0.03 0.08 0.57 0.27 0.55 0.56 0.34

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Opening Year Cumulative (2020) With Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 45 326 324 1426 178 772
v/c Ratio 0.16 0.82 0.81 0.88 0.64 0.32
Control Delay 25.6 29.5 28.9 26.3 48.5 6.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.6 29.5 28.9 26.3 48.5 6.1
Queue Length 50th (ft) 18 63 62 299 79 65
Queue Length 95th (ft) 37 120 118 335 #196 104
Internal Link Dist (ft) 1293 1072 796
Turn Bay Length (ft) 805 225 250
Base Capacity (vph) 420 499 499 1621 276 2422
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.65 0.65 0.88 0.64 0.32

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

6.6-2
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Queues Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Opening Year Cumulative (2020) With Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 10 26 113 211 28 127 174 505 657 57 446
v/c Ratio 0.11 0.16 0.25 0.89 0.08 0.21 0.73 0.25 0.48 0.46 0.26
Control Delay 45.4 39.4 2.7 78.6 29.1 3.0 57.2 13.8 2.0 55.4 17.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.4 39.4 2.7 78.6 29.1 3.0 57.2 13.8 2.0 55.4 17.7
Queue Length 50th (ft) 6 15 0 126 15 0 101 65 0 33 67
Queue Length 95th (ft) 23 35 18 #254 33 25 #182 156 44 #92 160
Internal Link Dist (ft) 689 1331 796 788
Turn Bay Length (ft) 120 120 1000 200 360 150 100
Base Capacity (vph) 95 380 486 242 540 608 273 1984 1375 125 1749
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.07 0.23 0.87 0.05 0.21 0.64 0.25 0.48 0.46 0.26

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Opening Year Cumulative (2020) With Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 183 379 375 1257 95 639
v/c Ratio 0.59 0.78 0.77 0.66 0.58 0.27
Control Delay 35.4 20.3 19.6 16.0 50.4 6.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.4 20.3 19.6 16.0 50.4 6.1
Queue Length 50th (ft) 79 47 46 231 42 53
Queue Length 95th (ft) 129 137 134 315 #123 95
Internal Link Dist (ft) 1293 1072 796
Turn Bay Length (ft) 805 225 250
Base Capacity (vph) 428 570 570 1911 165 2377
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.66 0.66 0.66 0.58 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

6.6-4
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 
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APPENDIX 7.1: 
 

HORIZON YEAR (2035) WITHOUT PROJECT CONDITIONS INTERSECTION OPERATIONS 
ANALYSIS  
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2

8/27/2015

Scenario 15: 15: 2035 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.631Volume to Capacity (v/c):

FLevel Of Service:

256.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

1000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

63779951741366116916435Total Analysis Volume [veh/h]

294251291032232232109Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.8020Peak Hour Factor

5302794153315595735349Total Hourly Volume [veh/h]

00038000001800Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5302794533315595915349Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.

7.1-1
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3

8/27/2015

Scenario 15: 15: 2035 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

031100311002900290Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

70Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.

7.1-2
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4

8/27/2015

Scenario 15: 15: 2035 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

189.0884.412251.145.4011.1842.021195.8895th-Percentile Queue Length [ft]

7.563.3890.050.220.451.6847.8495th-Percentile Queue Length [veh]

105.0546.891423.423.006.2123.35716.6650th-Percentile Queue Length [ft]

4.201.8856.940.120.250.9328.6750th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

BDFDBBFLane Group LOS

18.3644.37348.8740.4718.3516.98379.30d, Delay for Lane Group [s/veh]

0.550.851.710.390.120.191.74X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

3.0412.22326.315.940.100.07351.04d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.080.500.040.040.040.50k, delay calibration

15.3232.1522.5634.5318.2516.9028.25d1, Uniform Delay [s]

70211654515191468253c, Capacity [veh/h]

16711597152715973841425459s, saturation flow rate [veh/h]

0.230.060.610.000.060.060.96(v / s)_i Volume / Saturation Flow Rate

0.420.070.360.010.330.330.33g / C, Green / Cycle

295251232323g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.

7.1-3
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5

8/27/2015

Scenario 15: 15: 2035 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

348.87 348.8740.47 44.37 18.3618.3618.35379.30 379.30d_M, Delay for Movement [s/veh] 18.3516.98 18.35

F FD BD BBFMovement LOS F BB B

346.89 23.70d_A, Approach Delay [s/veh] 18.35317.32

F CApproach LOS F B

256.13d_I, Intersection Delay [s/veh]

FIntersection LOS

1.631Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.

7.1-4
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Horizon Year (2035) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 7 66 244 132 30 44 108 392 627 67 487 3
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1827 1863 1900 1900 1900 1810 1900 1881 1810 1881 1900
Adj Flow Rate, veh/h 9 80 141 161 37 44 132 478 675 82 594 4
Adj No. of Lanes 1 1 1 1 1 1 1 2 1 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 4 2 0 0 0 5 0 1 5 1 1
Cap, veh/h 20 190 313 195 381 421 161 1792 966 104 1686 11
Arrive On Green 0.01 0.10 0.10 0.11 0.20 0.20 0.09 0.50 0.50 0.06 0.46 0.46
Sat Flow, veh/h 1810 1827 1583 1810 1900 1615 1723 3610 1599 1723 3640 25
Grp Volume(v), veh/h 9 80 141 161 37 44 132 478 675 82 292 306
Grp Sat Flow(s),veh/h/ln 1810 1827 1583 1810 1900 1615 1723 1805 1599 1723 1787 1877
Q Serve(g_s), s 0.5 3.9 7.5 8.3 1.5 2.0 7.1 7.3 27.5 4.5 9.9 9.9
Cycle Q Clear(g_c), s 0.5 3.9 7.5 8.3 1.5 2.0 7.1 7.3 27.5 4.5 9.9 9.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 20 190 313 195 381 421 161 1792 966 104 828 869
V/C Ratio(X) 0.45 0.42 0.45 0.83 0.10 0.10 0.82 0.27 0.70 0.79 0.35 0.35
Avail Cap(c_a), veh/h 95 327 431 286 540 556 200 1792 966 109 828 869
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.39 0.39 0.39 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.7 39.9 33.6 41.5 31.0 26.7 42.3 13.9 12.9 44.0 16.4 16.4
Incr Delay (d2), s/veh 5.7 0.5 0.4 7.9 0.0 0.0 6.9 0.1 1.7 27.7 1.2 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 2.0 3.3 4.5 0.8 0.9 3.7 3.7 12.4 2.9 5.1 5.4
LnGrp Delay(d),s/veh 52.4 40.4 33.9 49.5 31.0 26.7 49.1 14.0 14.6 71.7 17.5 17.5
LnGrp LOS D D C D C C D B B E B B
Approach Vol, veh/h 230 242 1285 680
Approach Delay, s/veh 36.9 42.5 17.9 24.0
Approach LOS D D B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.7 53.2 15.2 15.9 13.9 50.0 6.1 25.1
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Max Green Setting (Gmax), s 6.0 35.0 15.0 17.0 11.0 30.0 5.0 27.0
Max Q Clear Time (g_c+I1), s 6.5 29.5 10.3 9.5 9.1 11.9 2.5 4.0
Green Ext Time (p_c), s 0.0 2.9 0.1 0.5 0.0 5.3 0.0 0.7

Intersection Summary
HCM 2010 Ctrl Delay 23.9
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Horizon Year (2035) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 33 3 600 0 0 0 0 1094 183 188 674 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1836 1845 0 1881 1900 1900 1881 0
Adj Flow Rate, veh/h 40 0 438 0 1334 190 229 822 0
Adj No. of Lanes 1 0 2 0 2 0 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 4 50 3 0 1 1 0 1 0
Cap, veh/h 284 0 511 0 1584 224 261 2515 0
Arrive On Green 0.16 0.00 0.16 0.00 0.50 0.50 0.14 0.70 0.00
Sat Flow, veh/h 1740 0 3136 0 3239 445 1810 3668 0
Grp Volume(v), veh/h 40 0 438 0 754 770 229 822 0
Grp Sat Flow(s),veh/h/ln 1740 0 1568 0 1787 1803 1810 1787 0
Q Serve(g_s), s 1.8 0.0 12.2 0.0 32.6 33.3 11.2 8.0 0.0
Cycle Q Clear(g_c), s 1.8 0.0 12.2 0.0 32.6 33.3 11.2 8.0 0.0
Prop In Lane 1.00 1.00 0.00 0.25 1.00 0.00
Lane Grp Cap(c), veh/h 284 0 511 0 900 908 261 2515 0
V/C Ratio(X) 0.14 0.00 0.86 0.00 0.84 0.85 0.88 0.33 0.00
Avail Cap(c_a), veh/h 348 0 627 0 900 908 261 2515 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.87 0.87 0.00
Uniform Delay (d), s/veh 32.3 0.0 36.6 0.0 19.2 19.4 37.7 5.1 0.0
Incr Delay (d2), s/veh 0.1 0.0 8.3 0.0 9.1 9.7 23.2 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 0.0 5.9 0.0 18.2 18.9 7.3 4.0 0.0
LnGrp Delay(d),s/veh 32.3 0.0 44.9 0.0 28.3 29.1 60.9 5.4 0.0
LnGrp LOS C D C C E A
Approach Vol, veh/h 478 1524 1051
Approach Delay, s/veh 43.9 28.7 17.5
Approach LOS D C B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 18.0 51.3 20.7 69.3
Change Period (Y+Rc), s 5.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 13.0 42.0 18.0 60.0
Max Q Clear Time (g_c+I1), s 13.2 35.3 14.2 10.0
Green Ext Time (p_c), s 0.0 4.9 0.4 15.0

Intersection Summary
HCM 2010 Ctrl Delay 27.2
HCM 2010 LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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8/27/2015

Scenario 15: 15: 2035 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

14.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

045761251600007021Total Analysis Volume [veh/h]

0114231290000205Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81000.81000.81000.81001.00001.00001.00001.00000.81000.81000.8100Peak Hour Factor

037051041800006017Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

037051041800006017Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.

7.1-7
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8/27/2015

Scenario 15: 15: 2035 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.42d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.110.000.0013.54d_A, Approach Delay [s/veh]

0.0058.3958.390.000.000.000.000.000.004.964.964.9695th-Percentile Queue Length [ft]

0.002.342.340.000.000.000.000.000.000.200.200.2095th-Percentile Queue Length [veh]

AAAABBBMovement LOS

0.000.008.480.000.000.000.000.000.0011.9714.0814.06d_M, Delay for Movement [s/veh]

0.000.000.010.000.010.000.000.000.000.010.000.05V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

7.1-8
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8/27/2015

Scenario 15: 15: 2035 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

13.9Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

04576651700001506Total Analysis Volume [veh/h]

0114221290000402Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81000.81000.81000.81001.00001.00001.00001.00000.81000.81000.8100Peak Hour Factor

03705541900001205Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

03705541900001205Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.

7.1-9
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8/27/2015

Scenario 15: 15: 2035 Without Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.31d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.110.0012.8312.35d_A, Approach Delay [s/veh]

0.0057.9757.970.000.000.000.000.000.003.213.213.2195th-Percentile Queue Length [ft]

0.002.322.320.000.000.000.000.000.000.130.130.1395th-Percentile Queue Length [veh]

AAAABBBBBBMovement LOS

0.000.008.470.000.000.0010.9613.6413.9011.7513.8613.84d_M, Delay for Movement [s/veh]

0.000.000.010.000.010.000.000.000.000.030.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

7.1-10
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2

8/27/2015

Scenario 16: 16: 2035 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.231Volume to Capacity (v/c):

FLevel Of Service:

141.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

529512331132153651019446Total Analysis Volume [veh/h]

1743178801121252111Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.9800Peak Hour Factor

52891213053155365999437Total Hourly Volume [veh/h]

00020002003100Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

528912132531555651309437Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.

7.1-11
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3

8/27/2015

Scenario 16: 16: 2035 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

028100281003200320Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

70Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.

7.1-12
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4

8/27/2015

Scenario 16: 16: 2035 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

152.88180.251039.874.626.2742.86910.6795th-Percentile Queue Length [ft]

6.127.2141.590.180.251.7136.4395th-Percentile Queue Length [veh]

84.93100.14682.222.573.4823.81566.9650th-Percentile Queue Length [ft]

3.404.0127.290.100.140.9522.6850th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

BFFDBBFLane Group LOS

19.05102.29175.4840.9817.6815.00217.52d, Delay for Lane Group [s/veh]

0.471.061.300.380.090.191.39X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.5469.76151.426.380.100.06191.39d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.200.500.040.040.040.50k, delay calibration

16.5132.5224.0634.6017.5914.9426.13d1, Uniform Delay [s]

63311648413153529328c, Capacity [veh/h]

16721597154315972241425611s, saturation flow rate [veh/h]

0.180.080.410.000.060.070.74(v / s)_i Volume / Saturation Flow Rate

0.380.070.310.010.370.370.37g / C, Green / Cycle

275221262626g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.
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5

8/27/2015

Scenario 16: 16: 2035 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

175.48 175.4840.98 102.29 19.0519.0517.68217.52 217.52d_M, Delay for Movement [s/veh] 17.6815.00 17.68

F FD BF BBFMovement LOS F BB B

174.42 43.26d_A, Approach Delay [s/veh] 17.68180.73

F DApproach LOS F B

141.19d_I, Intersection Delay [s/veh]

FIntersection LOS

1.231Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Horizon Year (2035) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 28 52 192 226 61 117 225 486 683 39 416 13
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1863 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 30 57 138 246 66 117 245 528 639 42 452 10
Adj No. of Lanes 1 1 1 1 1 1 1 2 1 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 2 0 0 0 0 0 0 0 0
Cap, veh/h 52 187 397 243 392 390 267 1798 1025 64 1393 31
Arrive On Green 0.03 0.10 0.10 0.14 0.21 0.21 0.15 0.50 0.50 0.04 0.39 0.39
Sat Flow, veh/h 1810 1900 1615 1774 1900 1615 1810 3610 1615 1810 3611 80
Grp Volume(v), veh/h 30 57 138 246 66 117 245 528 639 42 226 236
Grp Sat Flow(s),veh/h/ln 1810 1900 1615 1774 1900 1615 1810 1805 1615 1810 1805 1885
Q Serve(g_s), s 1.6 2.6 6.7 13.0 2.7 5.6 12.7 8.2 22.7 2.2 8.3 8.4
Cycle Q Clear(g_c), s 1.6 2.6 6.7 13.0 2.7 5.6 12.7 8.2 22.7 2.2 8.3 8.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.04
Lane Grp Cap(c), veh/h 52 187 397 243 392 390 267 1798 1025 64 697 728
V/C Ratio(X) 0.58 0.31 0.35 1.01 0.17 0.30 0.92 0.29 0.62 0.66 0.32 0.32
Avail Cap(c_a), veh/h 95 380 561 243 540 516 267 1798 1025 95 697 728
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.48 0.48 0.48 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.6 39.8 29.6 41.0 31.0 29.5 39.9 14.0 10.5 45.3 20.5 20.5
Incr Delay (d2), s/veh 3.7 0.3 0.2 61.2 0.1 0.2 20.0 0.2 1.4 4.2 1.2 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 1.4 3.0 10.5 1.4 2.5 7.8 4.1 10.5 1.2 4.4 4.6
LnGrp Delay(d),s/veh 49.3 40.2 29.7 102.3 31.1 29.6 59.9 14.2 11.9 49.5 21.7 21.7
LnGrp LOS D D C F C C E B B D C C
Approach Vol, veh/h 225 429 1412 504
Approach Delay, s/veh 35.0 71.5 21.1 24.0
Approach LOS C E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.3 53.3 18.0 15.3 19.0 42.7 7.7 25.6
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Max Green Setting (Gmax), s 5.0 36.0 13.0 19.0 14.0 27.0 5.0 27.0
Max Q Clear Time (g_c+I1), s 4.2 24.7 15.0 8.7 14.7 10.4 3.6 7.6
Green Ext Time (p_c), s 0.0 4.1 0.0 0.6 0.0 4.8 0.0 0.8

Intersection Summary
HCM 2010 Ctrl Delay 31.3
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Horizon Year (2035) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 160 4 785 0 0 0 0 1234 153 181 653 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1875 1881 0 1898 1900 1900 1881 0
Adj Flow Rate, veh/h 168 0 558 0 1299 150 191 687 0
Adj No. of Lanes 1 0 2 0 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 1 33 1 0 0 0 0 1 0
Cap, veh/h 359 0 641 0 1426 164 248 2322 0
Arrive On Green 0.20 0.00 0.20 0.00 0.44 0.44 0.14 0.65 0.00
Sat Flow, veh/h 1792 0 3198 0 3355 375 1810 3668 0
Grp Volume(v), veh/h 168 0 558 0 716 733 191 687 0
Grp Sat Flow(s),veh/h/ln 1792 0 1599 0 1803 1832 1810 1787 0
Q Serve(g_s), s 6.6 0.0 13.5 0.0 29.6 30.0 8.1 6.7 0.0
Cycle Q Clear(g_c), s 6.6 0.0 13.5 0.0 29.6 30.0 8.1 6.7 0.0
Prop In Lane 1.00 1.00 0.00 0.20 1.00 0.00
Lane Grp Cap(c), veh/h 359 0 641 0 789 801 248 2322 0
V/C Ratio(X) 0.47 0.00 0.87 0.00 0.91 0.91 0.77 0.30 0.00
Avail Cap(c_a), veh/h 403 0 720 0 789 801 248 2322 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.84 0.84 0.00
Uniform Delay (d), s/veh 28.2 0.0 31.0 0.0 21.0 21.1 33.3 6.1 0.0
Incr Delay (d2), s/veh 0.4 0.0 9.5 0.0 16.1 16.8 10.7 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.3 0.0 6.8 0.0 18.0 18.8 4.8 3.3 0.0
LnGrp Delay(d),s/veh 28.6 0.0 40.5 0.0 37.1 37.9 44.0 6.4 0.0
LnGrp LOS C D D D D A
Approach Vol, veh/h 726 1449 878
Approach Delay, s/veh 37.7 37.5 14.5
Approach LOS D D B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 17.0 41.0 22.0 58.0
Change Period (Y+Rc), s 6.0 * 6 6.0 6.0
Max Green Setting (Gmax), s 10.0 * 35 18.0 50.0
Max Q Clear Time (g_c+I1), s 10.1 32.0 15.5 8.7
Green Ext Time (p_c), s 0.0 1.8 0.5 3.1

Intersection Summary
HCM 2010 Ctrl Delay 31.0
HCM 2010 LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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14

8/27/2015

Scenario 16: 16: 2035 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

13.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

043291846600008014Total Analysis Volume [veh/h]

0108251160000203Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.93000.93000.93000.93001.00001.00001.00001.00000.93000.93000.9300Peak Hour Factor

040281743300007013Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

040281743300007013Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.

7.1-17
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8/27/2015

Scenario 16: 16: 2035 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.37d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.170.000.0012.69d_A, Approach Delay [s/veh]

0.0050.5850.580.000.000.000.000.000.003.523.523.5295th-Percentile Queue Length [ft]

0.002.022.020.000.000.000.000.000.000.140.140.1495th-Percentile Queue Length [veh]

AAAABBBMovement LOS

0.000.008.370.000.000.000.000.000.0011.3813.5313.44d_M, Delay for Movement [s/veh]

0.000.000.010.000.000.000.000.000.000.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

7.1-18
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8/27/2015

Scenario 16: 16: 2035 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

13.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

0438181147300005013Total Analysis Volume [veh/h]

0110431180000103Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.91000.91000.91000.91001.00001.00001.00001.00000.91000.91000.9100Peak Hour Factor

0399161043000005012Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.101.101.101.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0399161043000005012Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.

7.1-19
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8/27/2015

Scenario 16: 16: 2035 Without Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.40d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.330.000.0013.04d_A, Approach Delay [s/veh]

0.0053.4553.450.000.000.000.000.000.003.013.013.0195th-Percentile Queue Length [ft]

0.002.142.140.000.000.000.000.000.000.120.120.1295th-Percentile Queue Length [veh]

AAAABBBMovement LOS

0.000.008.390.000.000.000.000.000.0011.4013.7613.68d_M, Delay for Movement [s/veh]

0.000.000.020.000.000.000.000.000.000.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

APPENDIX 7.2: 
 

HORIZON YEAR (2035) WITH PROJECT CONDITIONS INTERSECTION OPERATIONS 
ANALYSIS  
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
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2

8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.036Volume to Capacity (v/c):

ALevel Of Service:

9.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1: Nason Street / Street "A"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Street "A"Nason StreetNason StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

0342101216Total Analysis Volume [veh/h]

085034Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

0311901115Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

03100110Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00190015Base Volume Input [veh/h]

Street "A"Nason StreetNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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3

8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

3.68d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.980.000.00d_A, Approach Delay [s/veh]

2.812.810.000.000.000.0095th-Percentile Queue Length [ft]

0.110.110.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.568.980.007.270.000.00d_M, Delay for Movement [s/veh]

0.000.040.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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4

8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

2.637Volume to Capacity (v/c):

FLevel Of Service:

367.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

1000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

639513651741991244610317435Total Analysis Volume [veh/h]

2993412910523112264109Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.80200.8020Peak Hour Factor

53171094153367103558314349Total Hourly Volume [veh/h]

00038000001800Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

0153005252601090Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

5302794533315595915349Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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5

8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

028100281003200320Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

70Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.

7.2-4
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6

8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

222.78244.102588.417.6928.1643.781594.9395th-Percentile Queue Length [ft]

8.919.76103.540.311.131.7563.8095th-Percentile Queue Length [veh]

129.47136.861621.964.2715.6424.32922.8150th-Percentile Queue Length [ft]

5.185.4764.880.170.630.9736.9150th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

CFFDBBFLane Group LOS

23.13147.86459.5139.3315.5915.03681.91d, Delay for Lane Group [s/veh]

0.641.171.950.430.170.192.41X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

5.02115.34435.464.990.080.07652.74d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.270.500.040.040.040.50k, delay calibration

18.1132.5224.0634.3415.5114.9629.17d1, Uniform Delay [s]

62411648021373529187c, Capacity [veh/h]

16711597152815978551425233s, saturation flow rate [veh/h]

0.240.090.610.010.070.071.94(v / s)_i Volume / Saturation Flow Rate

0.370.070.310.010.370.370.37g / C, Green / Cycle

265221262626g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.
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7

8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

459.51 459.5139.33 147.86 23.1323.1315.59681.91 681.91d_M, Delay for Movement [s/veh] 15.5915.03 15.59

F FD CF CBFMovement LOS F BB B

455.51 54.72d_A, Approach Delay [s/veh] 15.59558.14

F DApproach LOS F B

367.12d_I, Intersection Delay [s/veh]

FIntersection LOS

2.637Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Horizon Year (2035) With Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 7 66 244 132 30 47 108 408 627 93 517 3
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1827 1863 1900 1900 1900 1810 1900 1881 1810 1881 1900
Adj Flow Rate, veh/h 9 80 141 161 37 47 132 498 675 113 630 4
Adj No. of Lanes 1 1 1 1 1 1 1 2 1 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 4 2 0 0 0 5 0 1 5 1 1
Cap, veh/h 20 190 313 195 381 426 161 1782 961 109 1686 11
Arrive On Green 0.01 0.10 0.10 0.11 0.20 0.20 0.09 0.49 0.49 0.06 0.46 0.46
Sat Flow, veh/h 1810 1827 1583 1810 1900 1615 1723 3610 1599 1723 3641 23
Grp Volume(v), veh/h 9 80 141 161 37 47 132 498 675 113 309 325
Grp Sat Flow(s),veh/h/ln 1810 1827 1583 1810 1900 1615 1723 1805 1599 1723 1787 1877
Q Serve(g_s), s 0.5 3.9 7.4 8.3 1.5 2.1 7.1 7.7 27.7 6.0 10.7 10.7
Cycle Q Clear(g_c), s 0.5 3.9 7.4 8.3 1.5 2.1 7.1 7.7 27.7 6.0 10.7 10.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 20 190 313 195 381 426 161 1782 961 109 828 869
V/C Ratio(X) 0.45 0.42 0.45 0.83 0.10 0.11 0.82 0.28 0.70 1.04 0.37 0.37
Avail Cap(c_a), veh/h 95 327 431 286 540 561 200 1782 961 109 828 869
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.36 0.36 0.36 1.00 1.00 1.00
Uniform Delay (d), s/veh 46.7 39.9 33.6 41.5 31.0 26.5 42.3 14.1 13.1 44.5 16.6 16.6
Incr Delay (d2), s/veh 5.7 0.5 0.4 7.9 0.0 0.0 6.3 0.1 1.6 96.9 1.3 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 2.0 3.3 4.5 0.8 0.9 3.7 3.8 12.4 5.8 5.5 5.8
LnGrp Delay(d),s/veh 52.4 40.4 33.9 49.5 31.0 26.6 48.6 14.3 14.6 142.0 17.8 17.8
LnGrp LOS D D C D C C D B B F B B
Approach Vol, veh/h 230 245 1305 747
Approach Delay, s/veh 36.9 42.3 17.9 36.6
Approach LOS D D B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 52.9 15.2 15.9 13.9 50.0 6.1 25.1
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Max Green Setting (Gmax), s 6.0 35.0 15.0 17.0 11.0 30.0 5.0 27.0
Max Q Clear Time (g_c+I1), s 8.0 29.7 10.3 9.4 9.1 12.7 2.5 4.1
Green Ext Time (p_c), s 0.0 2.9 0.1 0.5 0.0 5.5 0.0 0.7

Intersection Summary
HCM 2010 Ctrl Delay 27.5
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Horizon Year (2035) With Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 42 3 600 0 0 0 0 1101 183 198 694 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1836 1845 0 1881 1900 1900 1881 0
Adj Flow Rate, veh/h 51 0 438 0 1343 190 241 846 0
Adj No. of Lanes 1 0 2 0 2 0 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 4 50 3 0 1 1 0 1 0
Cap, veh/h 284 0 512 0 1585 223 261 2515 0
Arrive On Green 0.16 0.00 0.16 0.00 0.50 0.50 0.14 0.70 0.00
Sat Flow, veh/h 1740 0 3136 0 3242 442 1810 3668 0
Grp Volume(v), veh/h 51 0 438 0 758 775 241 846 0
Grp Sat Flow(s),veh/h/ln 1740 0 1568 0 1787 1803 1810 1787 0
Q Serve(g_s), s 2.3 0.0 12.2 0.0 32.9 33.7 11.8 8.3 0.0
Cycle Q Clear(g_c), s 2.3 0.0 12.2 0.0 32.9 33.7 11.8 8.3 0.0
Prop In Lane 1.00 1.00 0.00 0.25 1.00 0.00
Lane Grp Cap(c), veh/h 284 0 512 0 900 908 261 2515 0
V/C Ratio(X) 0.18 0.00 0.86 0.00 0.84 0.85 0.92 0.34 0.00
Avail Cap(c_a), veh/h 348 0 627 0 900 908 261 2515 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.87 0.87 0.00
Uniform Delay (d), s/veh 32.5 0.0 36.6 0.0 19.3 19.5 38.0 5.2 0.0
Incr Delay (d2), s/veh 0.1 0.0 8.3 0.0 9.4 10.0 31.7 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 0.0 5.9 0.0 18.4 19.1 8.2 4.1 0.0
LnGrp Delay(d),s/veh 32.6 0.0 44.9 0.0 28.7 29.5 69.7 5.5 0.0
LnGrp LOS C D C C E A
Approach Vol, veh/h 489 1533 1087
Approach Delay, s/veh 43.6 29.1 19.7
Approach LOS D C B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 18.0 51.3 20.7 69.3
Change Period (Y+Rc), s 5.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 13.0 42.0 18.0 60.0
Max Q Clear Time (g_c+I1), s 13.8 35.7 14.2 10.3
Green Ext Time (p_c), s 0.0 4.7 0.5 15.4

Intersection Summary
HCM 2010 Ctrl Delay 28.1
HCM 2010 LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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16

8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

14.2Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

24696125201235057021Total Analysis Volume [veh/h]

1117231303901205Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81000.81000.81000.81001.00001.00001.00001.00000.81000.81000.8100Peak Hour Factor

23805104211235056017Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

210003123505000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

037051041800006017Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.42d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.110.000.0013.64d_A, Approach Delay [s/veh]

0.0061.4161.410.000.000.000.000.000.005.025.025.0295th-Percentile Queue Length [ft]

0.002.462.460.000.000.000.000.000.000.200.200.2095th-Percentile Queue Length [veh]

AAAABBBMovement LOS

0.000.008.500.000.000.000.000.000.0012.0214.1814.18d_M, Delay for Movement [s/veh]

0.000.000.010.000.010.000.000.000.000.010.000.05V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

ALevel Of Service:

8.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#6: Oliver Street / Street "C"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Street "C"Oliver StreetOliver StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

31000011Total Analysis Volume [veh/h]

800003Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.92000.92000.92000.92000.9200Peak Hour Factor

31000010Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

31000010Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.101.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Street "C"Oliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.

7.2-11
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8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

7.23d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.820.007.23d_A, Approach Delay [s/veh]

0.000.000.000.000.510.5195th-Percentile Queue Length [ft]

0.000.000.000.000.020.0295th-Percentile Queue Length [veh]

AAAAAMovement LOS

0.008.820.000.000.007.23d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.

7.2-12

1.an

Packet Pg. 3222

A
tt

ac
h

m
en

t:
 T

ra
ff

ic
 Im

p
ac

t 
A

n
al

ys
is

 A
p

p
en

d
ic

es
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



20

8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.052Volume to Capacity (v/c):

BLevel Of Service:

14.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

7459665233100211506Total Analysis Volume [veh/h]

2115221311305402Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.81000.81000.81000.81001.00001.00001.00001.00000.81000.81000.8100Peak Hour Factor

7372554243100211205Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

72005310021000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

03705541900001205Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 17: 17: 2035 With Project AM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.70d_I, Intersection Delay [s/veh]

AABBApproach LOS

0.110.0013.5912.46d_A, Approach Delay [s/veh]

0.0058.9158.910.000.000.005.535.535.533.263.263.2695th-Percentile Queue Length [ft]

0.002.362.360.000.000.000.220.220.220.130.130.1395th-Percentile Queue Length [veh]

AAAABBBBBBMovement LOS

0.000.008.490.000.000.0011.5714.2814.5611.8113.9114.08d_M, Delay for Movement [s/veh]

0.000.000.010.000.010.000.020.000.050.030.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesyesTwo-Stage Gap Acceptance

0000Storage Area [veh]

nonoFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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2

8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.024Volume to Capacity (v/c):

ALevel Of Service:

9.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#1: Nason Street / Street "A"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftThruLeftRightThruTurning Movement

Lane Configuration

WestboundSouthboundNorthboundApproach

Street "A"Nason StreetNason StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

0221703821Total Analysis Volume [veh/h]

0540105Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

0201603519Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

02000350Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

00160019Base Volume Input [veh/h]

Street "A"Nason StreetNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

2.02d_I, Intersection Delay [s/veh]

AAAApproach LOS

8.980.000.00d_A, Approach Delay [s/veh]

1.821.820.000.000.000.0095th-Percentile Queue Length [ft]

0.070.070.000.000.000.0095th-Percentile Queue Length [veh]

AAAAAAMovement LOS

8.598.980.007.330.000.00d_M, Delay for Movement [s/veh]

0.000.020.000.000.000.00V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

noFlared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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4

8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

2.091Volume to Capacity (v/c):

FLevel Of Service:

259.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

SignalizedControl Type:

#2: Nason Street / Ironwood Avenue

Intersection Level Of Service Report

noyesnoyesCrosswalk

0.000.000.000.00Grade [%]

55.0045.0025.0045.00Speed [mph]

100.00100.00200.00100.00100.00120.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

001001000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

Intersection Setup

0000Bicycle Volume [bicycles/h]

0000Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

000000000000On-Street Parking Maneuver Rate [/h]

nonononononononoPresence of On-Street Parking

530514431133911623513639446Total Analysis Volume [veh/h]

17636788532613410111Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.98000.9800Peak Hour Factor

529914130533211623513338437Total Hourly Volume [veh/h]

00020002003100Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

010200176317034290Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

528912132531555651309437Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueNason StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

nonononononoPedestrian Recall

yesnoyesnononoMaximum Recall

nonononononoMinimum Recall

0.04.03.00.04.03.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.02.00.02.02.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

0.02.02.00.02.02.00.02.00.00.02.00.0Vehicle Extension [s]

028100281003200320Split [s]

0.01.01.00.01.01.00.01.00.00.01.00.0All red [s]

0.05.04.00.05.04.00.05.00.00.05.00.0Amber [s]

030300303003000300Maximum Green [s]

055055050050Minimum Green [s]

--Lead--Lead------Lead / Lag

Auxiliary Signal Groups

061025040080Signal Group

PermissPermissProtectePermissPermissProtecteSplitSplitSplitSplitSplitSplitControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LagFOOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

70Cycle Length [s]

-Signal Coordination Group

yesLocated in CBD

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

162.79282.371120.539.2015.2159.321643.0195th-Percentile Queue Length [ft]

6.5111.2944.820.370.612.3765.7295th-Percentile Queue Length [veh]

90.44160.90732.445.118.4532.95958.1850th-Percentile Queue Length [ft]

3.626.4429.300.200.341.3238.3350th-Percentile Queue Length [veh]

noyesyesnononoyesCritical Lane Group

BFFDBBFLane Group LOS

19.88177.69189.9238.8016.0415.44620.79d, Delay for Lane Group [s/veh]

0.501.241.340.440.120.262.28X, volume / capacity

Lane Group Results

1.001.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.86145.17165.874.570.060.09592.60d2, Incremental Delay [s]

1.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.310.500.040.040.040.50k, delay calibration

17.0232.5224.0634.2315.9815.3528.19d1, Uniform Delay [s]

62111648625294529212c, Capacity [veh/h]

16721597154615976351425307s, saturation flow rate [veh/h]

0.190.090.420.010.050.101.58(v / s)_i Volume / Saturation Flow Rate

0.370.070.310.010.370.370.37g / C, Green / Cycle

265221262626g_i, Effective Green Time [s]

4.003.004.003.004.004.004.00l2, Clearance Lost Time [s]

0.000.000.000.002.000.002.00l1_p, Permitted Start-Up Lost Time [s]

6.005.006.005.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCRCLane Group

Lane Group Calculations

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Movement, Approach, & Intersection Results

189.92 189.9238.80 177.69 19.8819.8816.04620.79 620.79d_M, Delay for Movement [s/veh] 16.0415.44 16.04

F FD BF BBFMovement LOS F BB B

187.41 69.94d_A, Approach Delay [s/veh] 16.04488.22

F EApproach LOS F B

259.52d_I, Intersection Delay [s/veh]

FIntersection LOS

2.091Intersection V/C

----------------Ring 4

----------------Ring 3

-------------865Ring 2

-------------421Ring 1

Sequence

CHS

Urban Crossroads, Inc.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Horizon Year (2035) With Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 28 52 192 226 61 128 225 538 683 56 436 13
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1863 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 30 57 138 246 66 129 245 585 639 61 474 10
Adj No. of Lanes 1 1 1 1 1 1 1 2 1 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 2 0 0 0 0 0 0 0 0
Cap, veh/h 52 187 397 243 392 404 267 1767 1012 79 1394 29
Arrive On Green 0.03 0.10 0.10 0.14 0.21 0.21 0.15 0.49 0.49 0.04 0.39 0.39
Sat Flow, veh/h 1810 1900 1615 1774 1900 1615 1810 3610 1615 1810 3615 76
Grp Volume(v), veh/h 30 57 138 246 66 129 245 585 639 61 236 248
Grp Sat Flow(s),veh/h/ln 1810 1900 1615 1774 1900 1615 1810 1805 1615 1810 1805 1886
Q Serve(g_s), s 1.6 2.6 6.7 13.0 2.7 6.2 12.7 9.4 23.2 3.2 8.8 8.8
Cycle Q Clear(g_c), s 1.6 2.6 6.7 13.0 2.7 6.2 12.7 9.4 23.2 3.2 8.8 8.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.04
Lane Grp Cap(c), veh/h 52 187 397 243 392 404 267 1767 1012 79 696 728
V/C Ratio(X) 0.58 0.30 0.35 1.01 0.17 0.32 0.92 0.33 0.63 0.77 0.34 0.34
Avail Cap(c_a), veh/h 95 380 561 243 540 529 267 1767 1012 95 696 728
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.44 0.44 0.44 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.6 39.8 29.5 41.0 31.0 29.0 39.9 14.8 11.0 45.0 20.6 20.6
Incr Delay (d2), s/veh 3.7 0.3 0.2 61.2 0.1 0.2 18.7 0.2 1.3 21.8 1.3 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 1.4 3.0 10.5 1.4 2.8 7.7 4.7 10.6 2.1 4.7 4.9
LnGrp Delay(d),s/veh 49.3 40.1 29.7 102.3 31.1 29.2 58.6 15.0 12.3 66.8 21.9 21.9
LnGrp LOS D D C F C C E B B E C C
Approach Vol, veh/h 225 441 1469 545
Approach Delay, s/veh 35.0 70.3 21.1 26.9
Approach LOS C E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.1 52.5 18.0 15.4 19.0 42.6 7.7 25.6
Change Period (Y+Rc), s 5.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Max Green Setting (Gmax), s 5.0 36.0 13.0 19.0 14.0 27.0 5.0 27.0
Max Q Clear Time (g_c+I1), s 5.2 25.2 15.0 8.7 14.7 10.8 3.6 8.2
Green Ext Time (p_c), s 0.0 4.3 0.0 0.7 0.0 5.1 0.0 0.8

Intersection Summary
HCM 2010 Ctrl Delay 31.5
HCM 2010 LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 2010 Signalized Intersection Summary Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Horizon Year (2035) With Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 189 4 785 0 0 0 0 1257 153 188 666 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1875 1881 0 1898 1900 1900 1881 0
Adj Flow Rate, veh/h 199 0 558 0 1323 150 198 701 0
Adj No. of Lanes 1 0 2 0 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 1 33 1 0 0 0 0 1 0
Cap, veh/h 359 0 642 0 1429 161 248 2321 0
Arrive On Green 0.20 0.00 0.20 0.00 0.44 0.44 0.14 0.65 0.00
Sat Flow, veh/h 1792 0 3198 0 3362 369 1810 3668 0
Grp Volume(v), veh/h 199 0 558 0 727 746 198 701 0
Grp Sat Flow(s),veh/h/ln 1792 0 1599 0 1803 1833 1810 1787 0
Q Serve(g_s), s 8.0 0.0 13.5 0.0 30.4 30.9 8.5 6.8 0.0
Cycle Q Clear(g_c), s 8.0 0.0 13.5 0.0 30.4 30.9 8.5 6.8 0.0
Prop In Lane 1.00 1.00 0.00 0.20 1.00 0.00
Lane Grp Cap(c), veh/h 359 0 642 0 789 802 248 2321 0
V/C Ratio(X) 0.55 0.00 0.87 0.00 0.92 0.93 0.80 0.30 0.00
Avail Cap(c_a), veh/h 403 0 720 0 789 802 248 2321 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 0.84 0.84 0.00
Uniform Delay (d), s/veh 28.8 0.0 31.0 0.0 21.2 21.3 33.5 6.1 0.0
Incr Delay (d2), s/veh 0.5 0.0 9.5 0.0 17.8 18.7 13.3 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.0 0.0 6.8 0.0 18.9 19.7 5.2 3.4 0.0
LnGrp Delay(d),s/veh 29.2 0.0 40.4 0.0 39.0 40.1 46.8 6.4 0.0
LnGrp LOS C D D D D A
Approach Vol, veh/h 757 1473 899
Approach Delay, s/veh 37.5 39.6 15.3
Approach LOS D D B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 16.9 41.0 22.1 57.9
Change Period (Y+Rc), s 6.0 * 6 6.0 6.0
Max Green Setting (Gmax), s 10.0 * 35 18.0 50.0
Max Q Clear Time (g_c+I1), s 10.5 32.9 15.5 8.8
Green Ext Time (p_c), s 0.0 1.3 0.5 3.2

Intersection Summary
HCM 2010 Ctrl Delay 32.1
HCM 2010 LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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16

8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

13.6Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#5: Street "B"/Lantz Lane / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Intersection Setup

0000Pedestrian Volume [ped/h]

64409184774023038014Total Analysis Volume [veh/h]

21102511910601203Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.93000.93000.93000.93001.00001.00001.00001.00000.93000.93000.9300Peak Hour Factor

64098174444023037013Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

670011402303000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.001.001.001.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

040281743300007013Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueStreet "B"Lantz LaneName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.37d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.170.000.0012.81d_A, Approach Delay [s/veh]

0.0052.9052.900.000.000.000.000.000.003.573.573.5795th-Percentile Queue Length [ft]

0.002.122.120.000.000.000.000.000.000.140.140.1495th-Percentile Queue Length [veh]

AAAABBBMovement LOS

0.000.008.400.000.000.000.000.000.0011.4813.6513.57d_M, Delay for Movement [s/veh]

0.000.000.010.000.000.000.000.000.000.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

ALevel Of Service:

9.1Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#6: Oliver Street / Street "C"

Intersection Level Of Service Report

yesnonoCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

EastboundSouthboundNorthboundApproach

Street "C"Oliver StreetOliver StreetName

Intersection Setup

000Pedestrian Volume [ped/h]

23000037Total Analysis Volume [veh/h]

600009Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.92000.92000.92000.92000.92000.9200Peak Hour Factor

21000034Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

21000034Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.101.001.001.101.001.00Growth Rate

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

000000Base Volume Input [veh/h]

Street "C"Oliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

AIntersection LOS

7.27d_I, Intersection Delay [s/veh]

AAAApproach LOS

9.090.007.27d_A, Approach Delay [s/veh]

0.000.000.000.001.751.7595th-Percentile Queue Length [ft]

0.000.000.000.000.070.0795th-Percentile Queue Length [veh]

AAAAMovement LOS

0.009.090.000.000.007.27d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.02V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

200Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

000Storage Area [veh]

Flared Lane

StopFreeFreePriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.000Volume to Capacity (v/c):

BLevel Of Service:

13.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM2010Analysis Method:

Two-way stopControl Type:

#7: Oliver Street / Ironwood Avenue

Intersection Level Of Service Report

nonononoCrosswalk

0.000.000.000.00Grade [%]

55.0055.0025.0025.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Intersection Setup

0000Pedestrian Volume [ped/h]

2344518114761170145013Total Analysis Volume [veh/h]

6111431193204103Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

1.00000.91000.91000.91000.91001.00001.00001.00001.00000.91000.91000.9100Peak Hour Factor

2340516104331170145012Total Hourly Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

236003117014000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.001.001.001.001.001.001.101.101.101.001.001.00Growth Rate

2.002.002.002.002.002.002.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

0399161043000005012Base Volume Input [veh/h]

Ironwood AvenueIronwood AvenueOliver StreetOliver StreetName

Volumes

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario 18: 18: 2035 With Project PM

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

BIntersection LOS

0.40d_I, Intersection Delay [s/veh]

AAABApproach LOS

0.330.000.0013.10d_A, Approach Delay [s/veh]

0.0055.0655.060.000.000.000.000.000.003.033.033.0395th-Percentile Queue Length [ft]

0.002.202.200.000.000.000.000.000.000.120.120.1295th-Percentile Queue Length [veh]

AAAABBBMovement LOS

0.000.008.400.000.000.000.000.000.0011.4313.8313.75d_M, Delay for Movement [s/veh]

0.000.000.020.000.000.000.000.000.000.010.000.03V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

0022Number of Storage Spaces in Median

yesTwo-Stage Gap Acceptance

0000Storage Area [veh]

noFlared Lane

FreeFreeStopStopPriority Scheme

Intersection Settings

CHS

Urban Crossroads, Inc.
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

APPENDIX 7.3: 
 

HORIZON YEAR (2035) WITHOUT PROJECT CONDITIONS TRAFFIC SIGNAL WARRANT 
ANALYSIS 
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California MUTCD 2014 Edition

(FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

Traffic Conditions = Horizon Year (2035) Without Project Conditions - Weekday AM Peak Hour

Major Street Name = Ironwood Avenue Total of Both Approaches (VPH) = 803

Number of Approach Lanes Major Street = 1

Minor Street Name = Lantz Lane High Volume Approach (VPH) = 23

Number of Approach Lanes Minor Street = 1

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

SIGNAL WARRANT NOT SATISFIED

*Note: 100 vph applies as the lower threshold for a minor-street approach with two or more lanes 

and 75 vph applies as the lower threshold for a minor-street approach with one lane
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2+ Lanes (Major) & 1 Lane (Minor) OR 1 Lane (Major) & 2+ Lanes (Minor)

2+ Lanes (Major) & 2+ Lanes (Minor)

Major Street Approaches

Minor Street Approaches
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California MUTCD 2014 Edition

(FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

Traffic Conditions = Horizon Year (2035) Without Project Conditions - Weekday AM Peak Hour

Major Street Name = Ironwood Avenue Total of Both Approaches (VPH) = 799

Number of Approach Lanes Major Street = 1

Minor Street Name = Oliver Street High Volume Approach (VPH) = 17

Number of Approach Lanes Minor Street = 1

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

SIGNAL WARRANT NOT SATISFIED

*Note: 100 vph applies as the lower threshold for a minor-street approach with two or more lanes 

and 75 vph applies as the lower threshold for a minor-street approach with one lane
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Minor Street Approaches
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APPENDIX 7.4: 
 

HORIZON YEAR (2035) WITH PROJECT CONDITIONS TRAFFIC SIGNAL WARRANT 
ANALYSIS 
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California MUTCD 2014 (FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet 

(Average Traffic Estimate Form)

___ ___ ___ ___ TRAFFIC CONDITIONS

DIST CO RTE PM CALC DATE

Jurisdiction: City of Moreno Valley CHK DATE

Major Street: Nason Street Critical Approach Speed (Major) 25 mph
Minor Street: Street "A" Critical Approach Speed (Minor) 25 mph

Major Street Approach Lanes = 1 lane Minor Street Approach Lanes 1 lane

Major Street Future ADT = 559 vpd Minor Street Future ADT = 259 vpd

Speed limit or critical speed on major street traffic > 64 km/h (40 mph); ….…...

or

In built up area of isolated community of < 10,000 population …………….….….

Number of lanes for moving traffic on each approach

Urban Rural Urban Rural

1 559  1 259 8,000 5,600 2,400 1,680

2 +  1 9,600 6,720 2,400 1,680

2 +  2 + 9,600 6,720 3,200 2,240

1  2 + 8,000 5,600 3,200 2,240

Satisfied Not Satisfied

XX

Number of lanes for moving traffic on each approach

Urban Rural Urban Rural

1 559  1 259 12,000 8,400 1,200 850

2 +  1 14,400 10,080 1,200 850

2 +  2 + 14,400 10,080 1,600 1,120

1  2 + 12,000 8,400 1,600 1,120

No one condition satisfied, but following conditions

fulfilled 80% of more …..    A     B   

7% 5%

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable 

to count actual traffic volumes.

XX

on Higher-Volume

2035 WP

CHS

CHS

08/25/15

08/25/15

(Based on Estimated Average Daily Traffic - See Note)

Major Street  Minor Street

CONDITION B - Interruption of Continuous Traffic

Vehicles Per Day

on Major Street

URBAN (U)

URBAN RURAL

Major Street  Minor Street

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

(Total of Both Approaches)

Combination of CONDITIONS A + B

2 CONDITIONS

80%

2 CONDITIONS

80%

Satisfied Not Satisfied

XX

(One Direction Only)

Satisfied Not Satisfied

XX

CONDITION A - Minimum Vehicular Volume Vehicles Per Day

Vehicles Per Day on 

Minor Street Approach

(One Direction Only)

Minimum Requirements

EADT

Vehicles Per Day

on Higher-Volume

Major Street

(Total of Both Approaches)

Minor Street Approach
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California MUTCD 2014 Edition

(FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

Traffic Conditions = Horizon Year (2035) With Project Conditions - Weekday AM Peak Hour

Major Street Name = Ironwood Avenue Total of Both Approaches (VPH) = 830

Number of Approach Lanes Major Street = 1

Minor Street Name = Lantz Lane High Volume Approach (VPH) = 40

Number of Approach Lanes Minor Street = 1

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

SIGNAL WARRANT NOT SATISFIED

*Note: 100 vph applies as the lower threshold for a minor-street approach with two or more lanes 

and 75 vph applies as the lower threshold for a minor-street approach with one lane
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2+ Lanes (Major) & 2+ Lanes (Minor)

Major Street Approaches

Minor Street Approaches
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California MUTCD 2014 (FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-103 (CA). Traffic Signal Warrants Worksheet 

(Average Traffic Estimate Form)

___ ___ ___ ___ TRAFFIC CONDITIONS

DIST CO RTE PM CALC DATE

Jurisdiction: City of Moreno Valley CHK DATE

Major Street: Oliver Street Critical Approach Speed (Major) 25 mph
Minor Street: Street "C" Critical Approach Speed (Minor) 25 mph

Major Street Approach Lanes = 1 lane Minor Street Approach Lanes 1 lane

Major Street Future ADT = 259 vpd Minor Street Future ADT = 259 vpd

Speed limit or critical speed on major street traffic > 64 km/h (40 mph); ….…...

or

In built up area of isolated community of < 10,000 population …………….….….

Number of lanes for moving traffic on each approach

Urban Rural Urban Rural

1 259  1 259 8,000 5,600 2,400 1,680

2 +  1 9,600 6,720 2,400 1,680

2 +  2 + 9,600 6,720 3,200 2,240

1  2 + 8,000 5,600 3,200 2,240

Satisfied Not Satisfied

XX

Number of lanes for moving traffic on each approach

Urban Rural Urban Rural

1 259  1 259 12,000 8,400 1,200 850

2 +  1 14,400 10,080 1,200 850

2 +  2 + 14,400 10,080 1,600 1,120

1  2 + 12,000 8,400 1,600 1,120

No one condition satisfied, but following conditions

fulfilled 80% of more …..    A     B   

3% 2%

Note: To be used only for NEW INTERSECTIONS or other locations where it is not reasonable 

to count actual traffic volumes.

XX

on Higher-Volume

2035 WP

CHS

CHS

08/25/15

08/25/15

(Based on Estimated Average Daily Traffic - See Note)

Major Street  Minor Street

CONDITION B - Interruption of Continuous Traffic

Vehicles Per Day

on Major Street

URBAN (U)

URBAN RURAL

Major Street  Minor Street

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

(Total of Both Approaches)

Combination of CONDITIONS A + B

2 CONDITIONS

80%

2 CONDITIONS

80%

Satisfied Not Satisfied

XX

(One Direction Only)

Satisfied Not Satisfied

XX

CONDITION A - Minimum Vehicular Volume Vehicles Per Day

Vehicles Per Day on 

Minor Street Approach

(One Direction Only)

Minimum Requirements

EADT

Vehicles Per Day

on Higher-Volume

Major Street

(Total of Both Approaches)

Minor Street Approach
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California MUTCD 2014 Edition

(FHWA's MUTCD 2009, as amended for use in California)

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

Traffic Conditions = Horizon Year (2035) With Project Conditions - Weekday AM Peak Hour

Major Street Name = Ironwood Avenue Total of Both Approaches (VPH) = 816

Number of Approach Lanes Major Street = 1

Minor Street Name = Oliver Street High Volume Approach (VPH) = 31

Number of Approach Lanes Minor Street = 1

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 64 km/h OR ABOVE 40 mph ON MAJOR STREET)

SIGNAL WARRANT NOT SATISFIED

*Note: 100 vph applies as the lower threshold for a minor-street approach with two or more lanes 

and 75 vph applies as the lower threshold for a minor-street approach with one lane
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

APPENDIX 7.5: 
 

HORIZON YEAR (2035) WITHOUT PROJECT OFF-RAMP QUEUING ANALYSIS 
WORKSHEETS  

  

1.an

Packet Pg. 3249

A
tt

ac
h

m
en

t:
 T

ra
ff

ic
 Im

p
ac

t 
A

n
al

ys
is

 A
p

p
en

d
ic

es
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

This Page Intentionally Left Blank   

1.an

Packet Pg. 3250

A
tt

ac
h

m
en

t:
 T

ra
ff

ic
 Im

p
ac

t 
A

n
al

ys
is

 A
p

p
en

d
ic

es
  (

24
67

 :
 C

O
N

T
IN

U
A

N
C

E
 O

F
 IR

O
N

W
O

O
D

 V
IL

L
A

G
E

)



Queues Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Horizon Year (2035) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 9 80 298 161 37 54 132 478 765 82 598
v/c Ratio 0.09 0.44 0.58 0.69 0.08 0.08 0.68 0.28 0.62 0.55 0.37
Control Delay 45.1 46.2 18.0 55.1 25.3 1.5 58.5 17.9 5.9 57.6 20.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 46.2 18.0 55.1 25.3 1.5 58.5 17.9 5.9 57.6 20.9
Queue Length 50th (ft) 5 47 72 94 16 0 77 94 61 47 128
Queue Length 95th (ft) 19 76 113 140 36 5 #128 134 128 #112 185
Internal Link Dist (ft) 689 1331 796 788
Turn Bay Length (ft) 120 120 1000 200 360 150 100
Base Capacity (vph) 95 326 527 285 552 681 213 1721 1268 148 1606
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.25 0.57 0.56 0.07 0.08 0.62 0.28 0.60 0.55 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Horizon Year (2035) Without Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 40 370 366 1557 229 822
v/c Ratio 0.14 0.90 0.89 0.88 0.87 0.33
Control Delay 31.4 42.0 40.2 28.1 69.8 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.4 42.0 40.2 28.1 69.8 6.0
Queue Length 50th (ft) 19 95 92 422 129 93
Queue Length 95th (ft) 42 #180 #171 451 #223 108
Internal Link Dist (ft) 1293 1072 796
Turn Bay Length (ft) 805 225 250
Base Capacity (vph) 347 459 460 1771 269 2516
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.81 0.80 0.88 0.85 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

7.5-2
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Queues Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Horizon Year (2035) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 30 57 209 246 66 127 245 528 742 42 466
v/c Ratio 0.32 0.31 0.34 1.02 0.17 0.20 0.76 0.30 0.56 0.37 0.34
Control Delay 52.4 42.2 8.2 104.8 31.2 3.1 53.9 16.4 2.9 52.3 23.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.4 42.2 8.2 104.8 31.2 3.1 53.9 16.4 2.9 52.3 23.8
Queue Length 50th (ft) 18 33 24 ~154 35 0 137 96 10 25 107
Queue Length 95th (ft) 47 62 66 #308 62 25 #292 163 65 #61 167
Internal Link Dist (ft) 689 1331 796 788
Turn Bay Length (ft) 120 120 1000 200 360 150 100
Base Capacity (vph) 95 380 612 242 540 626 324 1789 1330 113 1363
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.15 0.34 1.02 0.12 0.20 0.76 0.30 0.56 0.37 0.34

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Horizon Year (2035) Without Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 168 417 413 1460 191 687
v/c Ratio 0.53 0.86 0.86 0.85 0.85 0.29
Control Delay 34.9 30.7 29.6 25.2 67.8 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.9 30.7 29.6 25.2 67.8 6.3
Queue Length 50th (ft) 74 75 73 337 95 71
Queue Length 95th (ft) 129 #226 #220 #505 #208 102
Internal Link Dist (ft) 1293 1072 796
Turn Bay Length (ft) 805 225 250
Base Capacity (vph) 402 541 541 1725 225 2398
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.42 0.77 0.76 0.85 0.85 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

APPENDIX 7.6: 
 

HORIZON YEAR (2035) WITH PROJECT OFF-RAMP QUEUING ANALYSIS 
WORKSHEETS  
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 
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Queues Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Horizon Year (2035) With Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 9 80 298 161 37 57 132 498 765 113 634
v/c Ratio 0.09 0.44 0.58 0.69 0.08 0.08 0.68 0.31 0.64 0.56 0.39
Control Delay 45.1 46.2 18.0 55.1 25.3 1.7 58.5 19.5 6.9 53.3 21.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 46.2 18.0 55.1 25.3 1.7 58.5 19.5 6.9 53.3 21.1
Queue Length 50th (ft) 5 47 72 94 16 0 77 105 81 64 138
Queue Length 95th (ft) 19 76 113 140 36 6 #128 140 143 #160 197
Internal Link Dist (ft) 689 1331 796 788
Turn Bay Length (ft) 120 120 1000 200 360 150 100
Base Capacity (vph) 95 326 527 285 552 729 213 1605 1225 203 1606
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.09 0.25 0.57 0.56 0.07 0.08 0.62 0.31 0.62 0.56 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Queues Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Horizon Year (2035) With Project Conditions - AM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 51 370 366 1566 241 846
v/c Ratio 0.18 0.91 0.90 0.90 0.88 0.34
Control Delay 31.9 44.6 42.6 30.3 70.0 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.9 44.6 42.6 30.3 70.0 6.2
Queue Length 50th (ft) 24 102 100 426 137 97
Queue Length 95th (ft) 50 #202 #187 455 #239 112
Internal Link Dist (ft) 1293 1072 796
Turn Bay Length (ft) 805 225 250
Base Capacity (vph) 347 451 452 1737 275 2504
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.82 0.81 0.90 0.88 0.34

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

7.6-2
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Queues Ironwood Residential TIA (JN 09386)

3: Nason Street & Elder Avenue/SR-60 Westbound Ramps 8/24/2015

Horizon Year (2035) With Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 30 57 209 246 66 139 245 585 742 61 488
v/c Ratio 0.32 0.31 0.34 1.02 0.17 0.22 0.76 0.33 0.57 0.47 0.36
Control Delay 52.4 42.2 8.2 104.8 31.2 3.8 53.9 17.3 3.3 56.0 24.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.4 42.2 8.2 104.8 31.2 3.8 53.9 17.3 3.3 56.0 24.0
Queue Length 50th (ft) 18 33 24 ~154 35 0 137 113 17 36 114
Queue Length 95th (ft) 47 62 66 #308 62 31 #292 182 82 #99 175
Internal Link Dist (ft) 689 1331 796 788
Turn Bay Length (ft) 120 120 1000 200 360 150 100
Base Capacity (vph) 95 380 612 242 540 638 324 1758 1313 129 1365
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.15 0.34 1.02 0.12 0.22 0.76 0.33 0.57 0.47 0.36

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

7.6-3
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Queues Ironwood Residential TIA (JN 09386)

4: Nason Street & SR-60 Eastbound Ramps 8/24/2015

Horizon Year (2035) With Project Conditions - PM Peak Hour Synchro 8 Report
Urban Crossroads, Inc. Page 3

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 199 417 413 1484 198 701
v/c Ratio 0.61 0.86 0.86 0.87 0.88 0.29
Control Delay 37.4 31.2 30.0 26.7 72.8 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.4 31.2 30.0 26.7 72.8 6.4
Queue Length 50th (ft) 88 80 76 352 99 74
Queue Length 95th (ft) 152 #232 #226 #518 #217 104
Internal Link Dist (ft) 1293 1072 796
Turn Bay Length (ft) 805 225 250
Base Capacity (vph) 402 535 536 1710 225 2381
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.78 0.77 0.87 0.88 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 

09386-06 TIA Report.docx 
 

APPENDIX 7.7: 
 

HORIZON YEAR (2035) WITHOUT PROJECT CONDITIONS INTERSECTION OPERATIONS 
ANALYSIS WITH IMPROVEMENTS 
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  Ironwood Residential (TTM No. 37001) Traffic Impact Analysis 
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1

8/27/2015

Scenario: Base Scenario

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Option 2: AM Improvement

256.37145.47143.38327.198.9423.6011.7377.934.82485.4695th-Percentile Queue Length [ft]

10.255.825.7413.090.360.940.473.120.1919.4295th-Percentile Queue Length [veh]

154.4680.8279.65208.724.9613.116.5243.292.68335.3150th-Percentile Queue Length [ft]

6.183.233.198.350.200.520.261.730.1113.4150th-Percentile Queue Length [veh]

noyesyesnonoyesnononoyesCritical Lane Group

CEACEEFCCELane Group LOS

20.4071.115.9027.4665.4760.3682.3028.6226.8158.15d, Delay for Lane Group [s/veh]

0.470.850.470.580.490.590.490.210.010.93X, volume / capacity

8201161101714122912432508467c, Capacity [veh/h]

1671159714251676159715781597142516761597s, saturation flow rate [veh/h]

3333Arrival type

1900190019001900190019001900190019001900so, Base Saturation Flow per Lane [veh/h/ln]

0.230.060.360.250.000.010.000.060.000.27(v / s)_i Volume / Saturation Flow Rate

0.490.070.770.420.010.020.010.300.300.29g / C, Green / Cycle

Lane Group Calculations

nononononononononoPedestrian Recall

yesnonoyesnononononoMaximum Recall

nononononononononoMinimum Recall

0.02.02.02.02.02.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

031134128100285801141Split [s]

0.01.01.01.01.01.00.01.01.00.01.01.0All red [s]

0.05.04.03.05.04.00.05.03.00.05.03.0Amber [s]

000000000000Maximum Green [s]

055555055055Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

061325047083Signal Group

PermissPermissProtecteOverlapPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

0.00Lost time [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

110Cycle Length [s]

Intersection Settings

63779951741366116916435Total Analysis Volume [veh/h]

5302794533315595915349Base Volume Input [veh/h]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

HCM 2010Analysis Method

SignalizedControl Type

Nason Street / Ironwood AvenueIntersection

2Number

CHS

Urban Crossroads, Inc.

7.7-1
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2

8/27/2015

Scenario: Base Scenario

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.595Intersection V/C

CIntersection LOS

30.01d_I, Intersection Delay [s/veh]

CBEDApproach LOS

30.8215.8066.0852.74d_A, Approach Delay [s/veh]

nonononononononoyesnononoCritical Movement

CCEACEEEFCCEMovement LOS

20.4020.4071.115.9027.4665.4760.3660.3682.3028.6226.8158.15d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results

CHS

Urban Crossroads, Inc.

7.7-2
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1

8/27/2015

Scenario: Base Scenario

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Option 2: PM Improvement

197.60177.6175.47255.667.6713.1110.3187.667.28512.7895th-Percentile Queue Length [ft]

7.907.103.0210.230.310.520.413.510.2920.5195th-Percentile Queue Length [veh]

111.1598.6741.93153.924.267.285.7348.704.05357.6950th-Percentile Queue Length [ft]

4.453.951.686.160.170.290.231.950.1614.3150th-Percentile Queue Length [veh]

noyesnoyesnoyesnononoyesCritical Lane Group

BEACEEFCCELane Group LOS

18.2268.634.6525.7667.1162.8386.0629.1327.1262.36d, Delay for Lane Group [s/veh]

0.360.850.290.460.490.520.490.240.020.95X, volume / capacity

8301451086691101710427503471c, Capacity [veh/h]

1672159714251676159715831597142516761597s, saturation flow rate [veh/h]

3333Arrival type

1900190019001900190019001900190019001900so, Base Saturation Flow per Lane [veh/h/ln]

0.180.080.220.190.000.010.000.070.010.28(v / s)_i Volume / Saturation Flow Rate

0.500.090.760.410.010.010.010.300.300.30g / C, Green / Cycle

Lane Group Calculations

nononononononononoPedestrian Recall

yesnonoyesnononononoMaximum Recall

nononononononononoMinimum Recall

0.02.02.02.02.02.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

033153928100285601139Split [s]

0.01.01.01.01.01.00.01.01.00.01.01.0All red [s]

0.05.04.03.05.04.00.05.03.00.05.03.0Amber [s]

000000000000Maximum Green [s]

055555055055Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

061325047083Signal Group

PermissPermissProtecteOverlapPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

0.00Lost time [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

110Cycle Length [s]

Intersection Settings

529512331132153651019446Total Analysis Volume [veh/h]

528912132531555651309437Base Volume Input [veh/h]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

HCM 2010Analysis Method

SignalizedControl Type

Nason Street / Ironwood AvenueIntersection

2Number

CHS

Urban Crossroads, Inc.

7.7-3
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2

8/27/2015

Scenario: Base Scenario

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.554Intersection V/C

CIntersection LOS

34.33d_I, Intersection Delay [s/veh]

CBEEApproach LOS

32.8815.7871.1355.75d_A, Approach Delay [s/veh]

nonononononononoyesnononoCritical Movement

BBEACEEEFCCEMovement LOS

18.2218.2268.634.6525.7667.1162.8362.8386.0629.1327.1262.36d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results

CHS

Urban Crossroads, Inc.
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HORIZON YEAR (2035) WITH PROJECT CONDITIONS INTERSECTION OPERATIONS 
ANALYSIS WITH IMPROVEMENTS 
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1

8/27/2015

Scenario: Base Scenario

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Option 2: AM Improvement

284.62194.70200.94367.7112.7176.0811.7385.6113.22500.3495th-Percentile Queue Length [ft]

11.387.798.0414.710.513.040.473.420.5320.0195th-Percentile Queue Length [veh]

175.87109.07113.56240.547.0642.276.5247.567.35347.4850th-Percentile Queue Length [ft]

7.034.364.549.620.281.690.261.900.2913.9050th-Percentile Queue Length [veh]

noyesyesnonoyesnononoyesCritical Lane Group

CEACEEFCCELane Group LOS

23.1568.388.5134.0162.6259.8382.2327.0625.2861.95d, Delay for Lane Group [s/veh]

0.520.850.500.660.520.800.490.220.030.94X, volume / capacity

7771601027630177012464546463c, Capacity [veh/h]

1671159714251676159716151597142516761597s, saturation flow rate [veh/h]

3333Arrival type

1900190019001900190019001900190019001900so, Base Saturation Flow per Lane [ve

0.240.090.360.250.010.030.000.070.010.27(v / s)_i Volume / Saturation Flow Rate

0.460.100.720.380.010.040.010.330.330.29g / C, Green / Cycle

Lane Group Calculations

nononononononononoPedestrian Recall

yesnonoyesnononononoMaximum Recall

nononononononononoMinimum Recall

0.02.02.02.02.02.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

034163828100285501138Split [s]

0.01.01.01.01.01.00.01.01.00.01.01.0All red [s]

0.05.04.03.05.04.00.05.03.00.05.03.0Amber [s]

000000000000Maximum Green [s]

055555055055Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

061325047083Signal Group

PermissiPermissiProtecteOverlapPermissiProtectePermissiPermissiProtectePermissiPermissiProtecteControl Type

0.00Lost time [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

110Cycle Length [s]

Intersection Settings

639513651741991244610317435Total Analysis Volume [veh/h]

5302794533315595915349Base Volume Input [veh/h]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

HCM 2010Analysis Method

SignalizedControl Type

Nason Street / Ironwood AvenueIntersection

2Number

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario: Base Scenario

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.643Intersection V/C

CIntersection LOS

34.21d_I, Intersection Delay [s/veh]

CCEDApproach LOS

34.6020.3362.0054.35d_A, Approach Delay [s/veh]

nonononononononoyesnononoCritical Movement

CCEACEEEFCCEMovement LOS

23.1523.1568.388.5134.0162.6259.8359.8382.2327.0625.2861.95d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results

CHS

Urban Crossroads, Inc.
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1

8/27/2015

Scenario: Base Scenario

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

Option 2: PM Improvement

219.64213.5194.85293.1915.9441.5110.64124.3232.95524.2695th-Percentile Queue Length [ft]

8.798.543.7911.730.641.660.434.971.3220.9795th-Percentile Queue Length [veh]

127.17122.6952.70182.438.8623.065.9169.0718.31367.1450th-Percentile Queue Length [ft]

5.094.912.117.300.350.920.242.760.7314.6950th-Percentile Queue Length [veh]

noyesnoyesnoyesnononoyesCritical Lane Group

CEACEEFCCELane Group LOS

20.3672.655.7229.7264.2162.5088.7729.8427.5362.23d, Delay for Lane Group [s/veh]

0.380.860.300.520.540.680.490.300.070.94X, volume / capacity

8051671053654214210451530474c, Capacity [veh/h]

1672159714251676159716171597142516761597s, saturation flow rate [veh/h]

3333Arrival type

1900190019001900190019001900190019001900so, Base Saturation Flow per Lane [veh/h/ln]

0.190.090.220.200.010.020.000.100.020.28(v / s)_i Volume / Saturation Flow Rate

0.480.100.740.390.010.030.010.320.320.30g / C, Green / Cycle

Lane Group Calculations

nononononononononoPedestrian Recall

yesnonoyesnononononoMaximum Recall

nononononononononoMinimum Recall

0.02.02.02.02.02.00.02.02.00.02.02.0l1, Start-Up Lost Time [s]

00001500150000Pedestrian Clearance [s]

000070070000Walk [s]

035174228100285901142Split [s]

0.01.01.01.01.01.00.01.01.00.01.01.0All red [s]

0.05.04.03.05.04.00.05.03.00.05.03.0Amber [s]

000000000000Maximum Green [s]

055555055055Minimum Green [s]

--Lead--Lead--Lead--LeadLead / Lag

061325047083Signal Group

PermissPermissProtecteOverlapPermissProtectePermissPermissProtectePermissPermissProtecteControl Type

0.00Lost time [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

115Cycle Length [s]

Intersection Settings

530514431133911623513639446Total Analysis Volume [veh/h]

528912132531555651309437Base Volume Input [veh/h]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundNorthboundApproach

Ironwood AvenueIronwood AvenueNason StreetName

HCM 2010Analysis Method

SignalizedControl Type

Nason Street / Ironwood AvenueIntersection

2Number

CHS

Urban Crossroads, Inc.
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8/27/2015

Scenario: Base Scenario

Ironwood Residential TIA (JN 09386)

Version 3.00-04

Generated with

0.590Intersection V/C

DIntersection LOS

36.43d_I, Intersection Delay [s/veh]

DBEDApproach LOS

36.9419.0066.3652.96d_A, Approach Delay [s/veh]

nonononononononoyesnononoCritical Movement

CCEACEEEFCCEMovement LOS

20.3620.3672.655.7229.7264.2162.5062.5088.7729.8427.5362.23d_M, Delay for Movement [s/veh]

Movement, Approach, & Intersection Results

CHS

Urban Crossroads, Inc.
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Project Specific Water Quality Management Plan 
A Template for Projects located within the Santa Ana Watershed Region of Riverside County  
 

Project Title: Ironwood 

Development No: Tentative Tract Map 37001 

Design Review/Case No: Preliminary 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Original Date Prepared: September 29, 2015 

Revision Date(s):  

Prepared for Compliance with  

Regional Board Order No. R8‐2010‐0033 

 

Contact Information: 
 
Prepared for: Joseph Rivani 
Global Investment  
3470 Wilshire Blvd, Suite 1020 
Los Angeles, CA 90010 
(213) 365‐0005 

 
Prepared by: Joseph L. Castaneda, P.E. 
JLC Engineering and Consulting, Inc. 
36263 Calle de Lobo 
Murrieta, CA 92562 
(951) 304‐9552 
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 Final 
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A Brief Introduction 

This Project‐Specific WQMP Template for the Santa Ana Region has been prepared to help guide you in 
documenting  compliance  for  your  project.  Because  this  document  has  been  designed  to  specifically 
document compliance, you will need to utilize the WQMP Guidance Document as your “how‐to” manual 
to help guide you through this process. Both the Template and Guidance Document go hand‐in‐hand, and 
will help  facilitate a well prepared Project‐Specific WQMP. Below  is a  flowchart  for  the  layout of  this 
Template that will provide the steps required to document compliance.  

 

 

 

   

Section A

Project and Site 
Information

Section B

Optimize Site 
Utilization

Section C

Delineate Drainage 
Management Areas 

(DMAs)

Section G

Source Control 
BMPs

Section I

Operation, 
Maintenance, and 

Funding

Section F

Hydromodification

Section E

Alternative 
Compliance 

Section D

Implement LID 
BMPs

Section H

Construction Plan 
Checklist
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OWNER’S CERTIFICATION 
 
This Project‐Specific Water Quality Management Plan  (WQMP) has been prepared  for Global  Investment by  JLC 
Engineering and Consulting, Inc. for the Ironwood Project, Tentative Tract Map 37001. 

 
This WQMP is intended to comply with the requirements of the City of Moreno Valley for Ordinance No. 827 which 
includes the requirement for the preparation and implementation of a Project‐Specific WQMP.  

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for 
the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to reflect 
up‐to‐date conditions on the site.  In addition, the property owner accepts responsibility for interim operation and 
maintenance of  Stormwater BMPs until  such  time as  this  responsibility  is  formally  transferred  to a  subsequent 
owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees, tenants, maintenance 
and  service  contractors,  or  any  other  party  (or  parties)  having  responsibility  for  implementing  portions  of  this 
WQMP.  At least one copy of this WQMP will be maintained at the project site or project office in perpetuity. The 
undersigned is authorized to certify and to approve implementation of this WQMP.  The undersigned is aware that 

implementation of this WQMP is enforceable under the City of Moreno Valley Water Quality Ordinance 827. 

"I, the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and accepted 
and that the WQMP will be transferred to future successors in interest." 
 
 
       
Owner’s Signature            Date 
   
       
Owner’s Printed Name             Owner’s Title/Position  
 

 
 
PREPARER’S CERTIFICATION 
 
“The  selection,  sizing  and  design  of  stormwater  treatment  and  other  stormwater  quality  and  quantity  control 
measures in this plan meet the requirements of Regional Water Quality Control Board Order No. R8‐2010‐0033 and 
any subsequent amendments thereto.” 
 

    September 29, 2015 
       
Preparer’s Signature            Date 
   
Joseph L. Castaneda    P.E. / Project Manager   
Preparer’s  Printed  Name 
     
      Preparer’s Title/Position 
   
Preparer’s Licensure:                 
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Section A: Project and Site Information  

PROJECT INFORMATION 

Type of Project:  Residential 

Planning Area:  N/A 

Community Name:  City Of Moreno Valley

Development Name:  Ironwood – TTM 37001

PROJECT LOCATION 

Latitude & Longitude (DMS): 33°56’52”N 117°11’13”W

Project Watershed and Sub‐Watershed: Santa Ana River Watershed, San Jacinto River Sub‐Watershed

APN(s): Portions of 473‐160‐004 

Map Book and Page No.: Book 473, page 160

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s)  Residential

Proposed or Potential SIC Code(s)  N/A 

Area of Impervious Project Footprint (SF)  1,470,368

Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement  1,470,368

Does the project consist of offsite road improvements?  Y  N

Does the project propose to construct unpaved roads?  Y  N

Is the project part of a larger common plan of development (phased project)?  Y  N

EXISTING SITE CHARACTERISTICS 

Total area of existing Impervious Surfaces within the project limits (SF) 0 

Is the project located within any MSHCP Criteria Cell?  Y  N

If so, identify the Cell number:  N/A 

Are there any natural hydrologic features on the project site?  Y  N

Is a Geotechnical Report attached?   Y  N

If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) Hydrologic  Soil  “A”,  “C” 

and “D” 

What is the Water Quality Design Storm Depth for the project? 0.70 

A.1 Maps and Site Plans 

When completing your Project‐Specific WQMP,  include a map of  the  local vicinity and existing site.  In 
addition, include all grading, drainage, landscape/plant palette and other pertinent construction plans in 
Appendix 2. At a minimum, your WQMP Site Plan should include the following: 

 

 Drainage Management Areas 

 Proposed Structural BMPs 

 Drainage Path 

 Drainage Infrastructure, Inlets, Overflows 

 Source Control BMPs 

 Buildings, Roof Lines, Downspouts 

 Impervious Surfaces 

 Standard Labeling 

Use your discretion on whether or not you may need  to  create multiple  sheets or  can appropriately 
accommodate these features on one or two sheets. Keep  in mind that the Co‐Permittee plan reviewer 
must be able to easily analyze your project utilizing this template and its associated site plans and maps.  
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A.2 Identify Receiving Waters 
Using Table A.1 below, list in order of upstream to downstream, the receiving waters that the project site 
is tributary to. Continue to fill each row with the Receiving Water’s 303(d)  listed  impairments  (if any), 
designated beneficial uses, and proximity, if any, to a RARE beneficial use. Include a map of the receiving 
waters in Appendix 1.  

 
Table A.1 Identification of Receiving Waters 

Receiving 
Waters 

EPA Approved 303(d) List Impairments 
Designated  
Beneficial Uses 

Proximity  to 
RARE  
Beneficial Use 

Natural Stream  N/A  N/A 

Not  a  RARE‐
designated  water 

body 

Nason Basin  N/A  N/A  N/A 

Moreno MDP Line 

I Storm Drain 
N/A  N/A  N/A 

Moreno ADP  Line 

F Storm Drain 
N/A  N/A  N/A 

Kitching  Street 

Channel – Line N 
N/A  N/A 

Not  a  RARE‐
designated  water 

body 

Perris  Valley 

Channel 
N/A  N/A 

Not  a  RARE‐
designated  water 

body 

San Jacinto River  N/A 
MUN, AGR, GWR, REC1, 

REC2, WARM, WILD 

Not  a  RARE‐
designated  water 

body 

Canyon Lake  Nutrients, Pathogens (Bacteria & Viruses) 
MUN, AGR, GWR, REC1, 

REC2, WAR, WILD 

Not  a  RARE‐
designated  water 

body 

San Jacinto River  N/A 
MUN, AGR, GWR, REC1, 

REC2, WARM, WILD 

Not  a  RARE‐
designated  water 

body 

Lake Elsinore 
Metals  (Mercury), Nutrients, Organic  Enrichment/Low Dissolved 
Oxygen,  Polychlorinated  biphenyls,  sediment  Toxicity, 

Sedimentation, Unknown Toxicity 

REC1,  REC2,  WARM, 

WILD 

Not  a  RARE‐
designated  water 

body 
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A.3 Additional Permits/Approvals required for the Project: 
Table A.2 Other Applicable Permits 

Agency  Permit Required 

State Department of Fish and Game, 1602 Streambed Alteration Agreement   Y   N 

State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert.   Y   N 

US Army Corps of Engineers, CWA Section 404 Permit   Y   N 

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion   Y   N 

Statewide Construction General Permit Coverage   Y   N 

Statewide Industrial General Permit Coverage   Y   N 

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP)   Y   N 

Other (please list in the space below as required) 

           
 Y   N 

If  yes  is  answered  to  any  of  the  questions  above,  the  Co‐Permittee  may  require  proof  of 
approval/coverage  from  those  agencies  as  applicable  including  documentation  of  any  associated 
requirements that may affect this Project‐Specific WQMP. 
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Section B: Optimize Site Utilization (LID Principles) 

Review of the information collected in Section ‘A’ will aid in identifying the principal constraints on site 
design and selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID 
Principles into the site and landscape design.  For example, constraints might include impermeable soils, 
high groundwater, groundwater pollution or contaminated soils, steep slopes, geotechnical  instability, 
high‐intensity  land  use,  heavy  pedestrian  or  vehicular  traffic,  utility  locations  or  safety  concerns.  
Opportunities might include existing natural areas, low areas, oddly configured or otherwise unbuildable 
parcels,  easements  and  landscape  amenities  including  open  space  and  buffers  (which  can  double  as 
locations  for  bioretention  BMPs),  and  differences  in  elevation  (which  can  provide  hydraulic  head).  
Prepare a brief narrative for each of the site optimization strategies described below.  This narrative will 
help you as you proceed with your LID design and explain your design decisions to others.  

The 2010 Santa Ana MS4 Permit further requires that LID Retention BMPs (Infiltration Only or Harvest and 
Use) be used unless it can be shown that those BMPs are infeasible.  Therefore, it is important that your 
narrative identify and justify if there are any constraints that would prevent the use of those categories 
of LID BMPs.  Similarly, you should also note opportunities that exist which will be utilized during project 
design.  Upon completion of identifying Constraints and Opportunities, include these on your WQMP Site 
plan in Appendix 1. 

Site Optimization 

The following questions are based upon Section 3.2 of the WQMP Guidance Document. Review of the 
WQMP Guidance Document will help you determine how best to optimize your site and subsequently 
identify opportunities and/or constraints, and document compliance. 

Did you identify and preserve existing drainage patterns? If so, how? If not, why? 

The project  site  currently drains  from  the north and  to  the  south  into  three  existing  culverts  crossing 
Ironwood Avenue.  The project will preserve these existing drainage patterns.  

Did you identify and protect existing vegetation? If so, how? If not, why? 

The project will preserve existing vegetation through the central portion of the project site, as well as a 
portion of the northerly project site.     

Did you identify and preserve natural infiltration capacity? If so, how? If not, why? 

The infiltration rates for the project site are low, with the highest rate being 0.82 in/hr.  Open space areas 
are  proposed  within  the  project  limits  which  will  preserve  natural  infiltration  capabilities,  however, 
infiltration will not be utilized as a method of water quality treatment due to the low infiltration rates.  

Did you identify and minimize impervious area? If so, how? If not, why? 

The project site minimizes impervious areas, where feasible.   

Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 

The project site will direct roof runoff through adjacent landscaping.  
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Section C: Delineate  Drainage  Management  Areas 
(DMAs) 

Utilizing the procedure in Section 3.3 of the WQMP Guidance Document which discusses the methods of 
delineating  and  mapping  your  project  site  into  individual  DMAs,  complete  Table  C.1  below  to 
appropriately categorize the types of classification (e.g., Type A, Type B, etc.) per DMA for your project 
site. Upon  completion of  this  table,  this  information will  then be used  to populate  and  tabulate  the 
corresponding tables for their respective DMA classifications. 

Table C.1 DMA Classifications 

DMA Name or ID  Surface Type(s)1  Area (Sq. Ft.)  DMA Type 

DMA A  Roof,  Landscaping, 
Street, Natural Soil D 

2,128,777  Type “D” 

DMA B  Roof,  Landscaping, 
Street, Natural Soil D 

4,864,781  Type “D” 

       

       

       

       

       
1Reference Table 2‐1 in the WQMP Guidance Document to populate this column 

Table C.2 Type ‘A’, Self‐Treating Areas 

DMA Name or ID  Area (Sq. Ft.)  Stabilization Type  Irrigation Type (if any) 

     

     

     

     

 

Table C.3 Type ‘B’, Self‐Retaining Areas 

Self‐Retaining Area 
Type  ‘C’  DMAs  that  are  draining  to  the  Self‐Retaining 
Area 

DMA 

Name/ ID 
Post‐project  
surface type 

Area 
(square 
feet) 

Storm 

Depth 
(inches)  

DMA  Name  / 
ID 

[C] from Table C.4 = 
Required  Retention  Depth 
(inches) 

[A]  [B]  [C]  [D] 

             

             

∙
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Table C.4 Type ‘C’, Areas that Drain to Self‐Retaining Areas 

DMA  Receiving Self‐Retaining DMA 

D
M
A
 N
am

e/
 ID

 

A
re
a 
 

(s
q
u
ar
e 
fe
et
) 

P
o
st
‐p
ro
je
ct
  

su
rf
ac
e 
ty
p
e 

R
u
n
o
ff
 

fa
ct
o
r 

Product 

DMA name /ID 

Area  (square
feet)  Ratio  

[A]  [B]  [C] = [A] x [B]   [D]  [C]/[D] 

               

               

 

Table C.5 Type ‘D’, Areas Draining to BMPs 

DMA Name or ID  BMP Name or ID 

DMA A  Bioretention Basin A

DMA B  Bioretention Basin B

   

   

   

   
Note: More than one drainage management area can drain to a single LID BMP, however, one 
drainage management area may not drain to more than one BMP. 
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Section D: Implement LID BMPs 

D.1 Infiltration Applicability  

Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (see discussion in Chapter 
2.4.4 of the WQMP Guidance Document for further details)?    Y  N 

If yes has been checked, Infiltration BMPs shall not be used for the site. If no, continue working through 
this section to implement your LID BMPs. It is recommended that you contact your Co‐Permittee to verify 
whether or not your project discharges to an approved downstream ‘Highest and Best Use’ feature. 

 

Geotechnical Report 

A Geotechnical Report or Phase I Environmental Site Assessment may be required by the Copermittee to 
confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, the 
Co‐Permittee, at their discretion, may not require a geotechnical report for small projects as described in 
Chapter 2 of the WQMP Guidance Document.  If a geotechnical report has been prepared,  include  it  in 
Appendix 3.  In addition,  if a Phase  I Environmental  Site Assessment has been prepared,  include  it  in 
Appendix 4. 

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP 
Guidance Document?   Y   N 

Infiltration Feasibility 

Table D.1 below  is meant  to provide  a  simple means of  assessing which DMAs on  your  site  support 
Infiltration  BMPs  and  is  discussed  in  the  WQMP  Guidance  Document  in  Chapter  2.4.5.  Check  the 
appropriate box for each question and then list affected DMAs as applicable. If additional space is needed, 
add a row below the corresponding answer.  

Table D.1 Infiltration Feasibility 

Does the project site…  YES  NO 

…have any DMAs with a seasonal high groundwater mark shallower than 10 feet?    X 

          If Yes, list affected DMAs:     

…have any DMAs located within 100 feet of a water supply well?    X 

          If Yes, list affected DMAs:     

…have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater 
could have a negative impact? 

  X 

          If Yes, list affected DMAs:     

…have measured in‐situ infiltration rates of less than 1.6 inches / hour?  X   

          If Yes, list affected DMAs: DMA A and DMA B     

…have  significant  cut  and/or  fill  conditions  that would preclude  in‐situ  testing of  infiltration  rates  at  the  final 
infiltration surface? 

  X 

          If Yes, list affected DMAs:     

…geotechnical report identify other site‐specific factors that would preclude effective and safe infiltration?    X 

          Describe here:      

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs should not be used 
for those DMAs and you should proceed to the assessment for Harvest and Use below. 
 

DMA’s A and B have low infiltration rates, specifically 0.45 in/hr, 0.50 in/hr, and 0.82 in/hr, which are 

significantly lower than the minimum 1.6 in/hr required to utilize infiltration as a water quality 
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treatment mechanism.  Therefore the project site did not utilize infiltration.  The Preliminary 

Geotechnical Evaluation has been included in Appendix 3.       
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D.2 Harvest and Use Assessment 

Please check what applies: 

 Reclaimed water will be used for the non‐potable water demands for the project. 

 Downstream water rights may be impacted by Harvest and Use as approved by the Regional Board 
(verify with the Copermittee).  

 The Design Capture Volume will be addressed using Infiltration Only BMPs. In such a case, Harvest 
and Use BMPs are still encouraged, but it would not be required if the Design Capture Volume will 
be infiltrated or evapotranspired.  

If any of the above boxes have been checked, Harvest and Use BMPs need not be assessed for the site. If 
neither of the above criteria applies, follow the steps below to assess the feasibility of irrigation use, toilet 
use and other non‐potable uses (e.g., industrial use). 

 

Irrigation Use Feasibility 

Complete the following steps to determine the feasibility of harvesting stormwater runoff for Irrigation 
Use BMPs on your site: 

Step 1:  Identify the total area of irrigated landscape on the site, and the type of landscaping used. 

  Total Area of Irrigated Landscape: 33.76 

  Type of Landscaping (Conservation Design or Active Turf): Conservation 

Step 2:  Identify the planned total of all  impervious areas on the proposed project from which runoff 
might be  feasibly captured and  stored  for  irrigation use. Depending on  the configuration of 
buildings and other impervious areas on the site, you may consider the site as a whole, or parts 
of the site, to evaluate reasonable scenarios for capturing and storing runoff and directing the 
stored runoff to the potential use(s) identified in Step 1 above.  

  Total Area of Impervious Surfaces: 33.76 

Step 3:  Cross  reference  the  Design  Storm  depth  for  the  project  site  (see  Exhibit  A  of  the WQMP 
Guidance Document) with the left column of Table 2‐3 in Chapter 2 to determine the minimum 
area of Effective Irrigated Area per Tributary Impervious Area (EIATIA). 

  Enter your EIATIA factor: 1.32 

Step 4:  Multiply the unit value obtained from Step 3 by the total of  impervious areas from Step 2 to 
develop the minimum irrigated area that would be required.  

  Minimum required irrigated area: 44.56 

Step 5:  Determine  if  harvesting  stormwater  runoff  for  irrigation  use  is  feasible  for  the  project  by 
comparing the total area of irrigated landscape (Step 1) to the minimum required irrigated area 
(Step 4). 

 

Minimum required irrigated area (Step 4)  Available Irrigated Landscape (Step 1) 

44.56  33.76 
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Toilet Use Feasibility 

Complete  the  following  steps  to  determine  the  feasibility  of  harvesting  stormwater  runoff  for  toilet 
flushing uses on your site: 

Step 1:  Identify the projected total number of daily toilet users during the wet season, and account for 
any periodic shut downs or other lapses in occupancy: 

  Projected Number of Daily Toilet Users: 453 

  Project Type: Residential 

Step 2:  Identify the planned total of all  impervious areas on the proposed project from which runoff 
might  be  feasibly  captured  and  stored  for  toilet  use.    Depending  on  the  configuration  of 
buildings and other impervious areas on the site, you may consider the site as a whole, or parts 
of the site, to evaluate reasonable scenarios for capturing and storing runoff and directing the 
stored runoff to the potential use(s) identified in Step 1 above.  

  Total Area of Impervious Surfaces: 33.76 

Step 3:  Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 2‐
1 in Chapter 2 to determine the minimum number or toilet users per tributary impervious acre 
(TUTIA). 

  Enter your TUTIA factor: 116 

Step 4:  Multiply the unit value obtained from Step 3 by the total of  impervious areas from Step 2 to 
develop the minimum number of toilet users that would be required.  

  Minimum number of toilet users: 3,916 

Step 5:  Determine if harvesting stormwater runoff for toilet flushing use is feasible for the project by 
comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of toilet 
users (Step 4). 

 

Minimum required Toilet Users (Step 4)  Projected number of toilet users (Step 1) 

3,916  453 

 

Other Non‐Potable Use Feasibility 

Are there other non‐potable uses for stormwater runoff on the site (e.g. industrial use)? See Chapter 2 of 
the Guidance for further information.  If yes, describe below. If no, write N/A. 

N/A 

Step 1:  Identify the projected average daily non‐potable demand,  in gallons per day, during the wet 
season and accounting for any periodic shut downs or other lapses in occupancy or operation. 

  Average Daily Demand: N/A 

Step 2:  Identify the planned total of all  impervious areas on the proposed project from which runoff 
might be  feasibly captured and stored  for the  identified non‐potable use. Depending on the 
configuration of buildings and other impervious areas on the site, you may consider the site as 
a whole, or parts of the site, to evaluate reasonable scenarios for capturing and storing runoff 
and directing the stored runoff to the potential use(s) identified in Step 1 above.  

  Total Area of Impervious Surfaces: N/A 
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Step 3:  Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 2‐
3  in  Chapter  2    to  determine  the  minimum  demand  for  non‐potable  uses  per  tributary 
impervious acre. 

  Enter the factor from Table 2‐3: N/A 

Step 4:  Multiply the unit value obtained from Step 4 by the total of  impervious areas from Step 3 to 
develop the minimum number of gallons per day of non‐potable use that would be required.  

  Minimum required use: N/A 

Step 5:  Determine if harvesting stormwater runoff for other non‐potable use is feasible for the project 
by comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of 
toilet users (Step 4). 

 

Minimum required non‐potable use (Step 4)  Projected average daily use (Step 1) 

N/A  N/A 

 

If Irrigation, Toilet and Other Use feasibility anticipated demands are less than the applicable minimum 
values, Harvest and Use BMPs are not required and you should proceed to utilize LID Bioretention and 
Biotreatment, unless a site‐specific analysis has been completed that demonstrates technical infeasibility 
as noted in D.3 below. 

Based upon the Harvest and Use analysis, the project site does not have sufficient irrigated landscaped 
area or toilet users to utilize Harvest and Use BMPs.  

Other LID Bioretention and Biotreatment BMPs as described  in Chapter 2.4.7 of  the WQMP Guidance 
Document are feasible on nearly all development sites with sufficient advance planning. 

Select one of the following: 

 LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as noted 
below in Section D.4 (note the requirements of Section 3.4.2 in the WQMP Guidance Document). 

 A  site‐specific  analysis  demonstrating  the  technical  infeasibility  of  all  LID  BMPs  has  been 
performed and  is  included  in Appendix 5.  If you plan to submit an analysis demonstrating  the 
technical  infeasibility of  LID BMPs,  request  a pre‐submittal meeting with  the Copermittee  to 
discuss this option.  Proceed to Section E to document your alternative compliance measures. 

   

x 

1.ao

Packet Pg. 3288

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
W

at
er

 Q
u

al
it

y 
M

an
ag

m
en

t 
P

la
n

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



‐ 17 ‐ 
 

D.3 Feasibility Assessment Summaries 

From the Infiltration, Harvest and Use, Bioretention and Biotreatment Sections above, complete Table D.2 
below  to  summarize  which  LID  BMPs  are  technically  feasible,  and  which  are  not,  based  upon  the 
established hierarchy. 

 
Table D.2 LID Prioritization Summary Matrix 

DMA 
Name/ID 

LID BMP Hierarchy  No LID 
(Alternative 
Compliance) 1. Infiltration  2. Harvest and use  3. Bioretention  4. Biotreatment 

DMA A           

DMA B           

           

           

           

           

 

For those DMAs where LID BMPs are not feasible, provide a brief narrative below summarizing why they 
are not feasible, include your technical infeasibility criteria in Appendix 5, and proceed to Section E below 
to document Alternative Compliance measures  for those DMAs. Recall that each proposed DMA must 
pass through the LID BMP hierarchy before alternative compliance measures may be considered. 

The project site will utilize bioretention basins to treat for water quality purposes.  The required water 

quality volume was determined by using the Santa Ana Watershed BMP Design Volume Spreadsheets.  

The  effective  impervious  fraction was  calculated using 50%  impervious  area  for  the onsite  area,  and 

natural soil type “D” for the offsite area.  The following table summarizes the effective impervious fraction 

calculations: 

 

Area “A” 

Land Cover  Area (ac) 
Effective Impervious 

Fraction 

Residential – Impervious  11.2  1.0 

Residential – Pervious  11.2  0.1 

Natural Cover – Soil D  26.47  0.4 

TOTAL  48.87  0.47 

 

Area “B” 

Land Cover  Area (ac) 
Effective Impervious 

Fraction 

Residential – Impervious  22.56  1.0 

Residential – Pervious  22.55  0.1 

Natural Cover – Soil D  66.57  0.4 

TOTAL  111.68  0.46 

 

The  bioretention basins have been designed so that the water quality volume will not pond higher than 

6” above the soil media using the Bioretention Basin Design Spreadsheets.  The remaining volume will be 

utilized for meeting the hydrologic conditions of concern and mitigating for increased runoff.  
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The water quality volume calculations and effective impervious fraction calculations have been included 

in Appendix 6. 
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D.4 LID BMP Sizing  

Each LID BMP must be designed  to ensure  that  the Design Capture Volume will be addressed by  the 
selected BMPs. First, calculate the Design Capture Volume for each LID BMP using the VBMP worksheet in 
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required VBMP using 
a method approved by the Copermittee. Utilize the worksheets found in the LID BMP Design Handbook 
or consult with your Copermittee to assist you in correctly sizing your LID BMPs. Complete Table D.3 below 
to  document  the Design  Capture  Volume  and  the  Proposed  Volume  for  each  LID  BMP.  Provide  the 
completed design procedure sheets for each LID BMP in Appendix 6. You may add additional rows to the 
table below as needed. NOTE: Proposed volume is up to 0.5 feet of depth. Bioretention basins include 
storage within soil media and gravel layers. 

 
Table D.3 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA Area 
(square 
feet) 

Post‐
Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Areas  x 
Runoff 
Factor 

Bioretention Basin A/DMA A 

 
  [A]    [B]  [C] [A] x [C] 

 DMA A‐1  2128777.2  Mixed 
surface 
types 

0.47 0.32  682396.8

Design 
Storm 
Depth 
(in) 

Design 
Capture 

Volume,  VBMP 
(cubic feet) 

Proposed 
Volume 
on  Plans 
(cubic 
feet) 

                 

                 

                 

  2128777.2    682396.8  0.70  39806.5  57912.8 

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document 

[E] is obtained from Exhibit A in the WQMP Guidance Document 

[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6 

 
 
Table D.4 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA Area 
(square 
feet) 

Post‐
Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA Areas 
x  Runoff 
Factor 

Bioretention Basin B/DMA B 

 
  [A]    [B]  [C] [A] x [C] 

 DMA B‐1  4864780.8  Mixed 
surface 
types 

0.46 0.31  1530004.2

Design 
Storm 
Depth 
(in) 

Design 
Capture 

Volume, VBMP 
(cubic feet) 

Proposed 
Volume 
on  Plans 
(cubic 
feet) 

                

                

                

  4864780.8    1530004.2  0.70  89250.2  93429.9 

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document 

[E] is obtained from Exhibit A in the WQMP Guidance Document 

[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6 
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Section E: Alternative Compliance (LID Waiver Program) 

LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated 
to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to LID 
waiver approval by the Copermittee). Check one of the following Boxes: 

 LID  Principles  and  LID BMPs  have  been  incorporated  into  the  site  design  to  fully  address  all 
Drainage Management Areas. No alternative compliance measures are required for this project 
and thus this Section is not required to be completed. 

- Or    ‐ 

 The following Drainage Management Areas are unable to be addressed using LID BMPs. A site‐
specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the Co‐
Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub‐regional 
LID  BMPs  exist  or  are  available  for  use  by  the  project.  The  following  alternative  compliance 
measures  on  the  following  pages  are  being  implemented  to  ensure  that  any  pollutant  loads 
expected to be discharged by not incorporating LID BMPs, are fully mitigated. 
 

N/A 

   

x 
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E.1 Identify Pollutants of Concern 

Utilizing Table A.1 from Section A above which noted your project’s receiving waters and their associated 
EPA  approved 303(d)  listed  impairments,  cross  reference  this  information with  that of  your  selected 
Priority Development Project Category in Table E.1 below. If the identified General Pollutant Categories 
are the same as those listed for your receiving waters, then these will be your Pollutants of Concern and 
the  appropriate  box  or  boxes will  be  checked  on  the  last  row.    The  purpose  of  this  is  to  document 
compliance  and  to  help  you  appropriately  plan  for mitigating  your  Pollutants  of  Concern  in  lieu  of 
implementing LID BMPs. 

 
Table E.1 Potential Pollutants by Land Use Type 

Priority Development 
Project Categories and/or 
Project Features (check those 
that apply) 

General Pollutant Categories 

Bacterial 
Indicators 

Metals Nutrients Pesticides 
Toxic 
Organic 
Compounds 

Sediments 
Trash & 
Debris 

Oil & 
Grease 

 
Detached Residential 
Development  

P N P P N P P P 

 
Attached Residential 
Development  

P N P P N P P P(2) 

 
Commercial/Industrial 
Development 

P(3) P P(1) P(1) P(5) P(1) P P 

 
Automotive Repair 
Shops 

N P N N P(4, 5) N P P 

 
Restaurants  
(>5,000 ft2) 

P N N N N N P P 

 
Hillside Development  
(>5,000 ft2) 

P N P P N P P P 

 
Parking Lots  
(>5,000 ft2) 

P(6) P P(1) P(1) P(4) P(1) P P 

 Retail Gasoline Outlets N P N N P N P P 

Project Priority Pollutant(s) 
of Concern 

        

P = Potential  
N = Not Potential  
(1) A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected 
(2) A potential Pollutant if the project includes uncovered parking areas; otherwise not expected 
(3) A potential Pollutant is land use involving animal waste 

(4) Specifically petroleum hydrocarbons 
(5) Specifically solvents 
(6) Bacterial indicators are routinely detected in pavement runoff  
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E.2 Stormwater Credits 

Projects  that  cannot  implement  LID  BMPs  but  nevertheless  implement  smart  growth  principles  are 
potentially eligible  for Stormwater Credits. Utilize Table 3‐8 within  the WQMP Guidance Document  to 
identify your Project Category and its associated Water Quality Credit. If not applicable, write N/A.  
 

Table E.2 Water Quality Credits 

Qualifying Project Categories  Credit Percentage2 

   

   

   
Total Credit Percentage1   
1Cannot Exceed 50% 
2Obtain corresponding data from Table 3‐8 in the WQMP Guidance  Document

 

E.3 Sizing Criteria 

After  you  appropriately  considered  Stormwater  Credits  for  your  project,  utilize  Table  E.3  below  to 
appropriately size them to the DCV, or Design Flow Rate, as applicable. Please reference Chapter 3.5.2 of 
the WQMP Guidance Document for further information. 

 
Table E.3 Treatment Control BMP Sizing 

DMA 
Type/ID 

DMA 
Area 
(square 
feet) 

Post‐
Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Area  x 
Runoff 
Factor 

Enter BMP Name / Identifier Here 

 
 [A]  [B] [C] [A] x [C]  

                 

Design 
Storm 
Depth 
(in) 

Minimum 
Design 
Capture 
Volume  or 
Design  Flow 
Rate  (cubic 
feet or cfs) 

 
 
Total Storm 
Water 
Credit  % 
Reduction 
 

Proposed 
Volume 
or  Flow 
on  Plans 
(cubic 
feet  or 
cfs) 

                 

                 

                 

                 

                 

 
AT  = 
Σ[A]  

  Σ= [D]  [E]  F
D x E 	
G

  [F] X (1‐[H])  [I] 

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document 

[E] is obtained from Exhibit A in the WQMP Guidance Document 

[G] is for Flow‐Based Treatment Control BMPs [G] = 43,560, for Volume‐Based Control Treatment BMPs, [G] = 12 

[H] is from the Total Credit Percentage as Calculated from Table E.2 above 

[I] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6 
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E.4 Treatment Control BMP Selection 

Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential pollutants 
in runoff, but do not sustain significant biological processes. Treatment Control BMPs must have a removal 
efficiency of a medium or high effectiveness as quantified below: 

 High: equal to or greater than 80% removal efficiency  

 Medium: between 40% and 80% removal efficiency 

Such removal efficiency documentation (e.g., studies, reports, etc.) as further discussed in Chapter 3.5.2 
of the WQMP Guidance Document, must be  included  in Appendix 6. In addition, ensure that proposed 
Treatment Control BMPs are properly identified on the WQMP Site Plan in Appendix 1. 

 
Table E.4 Treatment Control BMP Selection  

Selected  Treatment  Control  BMP 
Name or ID1 

Priority  Pollutant(s)  of 
Concern to Mitigate2 

Removal  Efficiency 
Percentage3 

     

     

     

     
1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may be 
listed more than once if they possess more than one qualifying pollutant removal efficiency. 
2 Cross Reference Table E.1 above to populate this column. 
3 As documented in a Co‐Permittee Approved Study and provided in Appendix 6. 
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Section F: Hydromodification 

F.1 Hydrologic Conditions of Concern (HCOC) Analysis 

Once you have determined that the LID design is adequate to address water quality requirements, you 
will need to assess if the proposed LID Design may still create a HCOC. Review Chapters 2 and 3 (including  
Figure  3‐7)  of  the  WQMP  Guidance  Document  to  determine  if  your  project  must  mitigate  for 
Hydromodification impacts. If your project meets one of the following criteria which will be indicated by 
the check boxes below, you do not need  to address Hydromodification at  this  time.   However,  if  the 
project does not qualify for Exemptions 1, 2 or 3, then additional measures must be added to the design 
to comply with HCOC criteria. This is discussed in further detail below in Section F.2. 

 

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee 
has the discretion to require a Project‐Specific WQMP to address HCOCs on projects  less than one 
acre on a case by case basis. The disturbed area calculation should include all disturbances associated 
with larger common plans of development. 

 

Does the project qualify for this HCOC Exemption?    Y   N 

If Yes, HCOC criteria do not apply. 

 

HCOC EXEMPTION 2: The volume and  time of concentration1 of  storm water  runoff  for  the post‐
development condition is not significantly different from the pre‐development condition for a 2‐year 
return  frequency  storm  (a  difference  of  5%  or  less  is  considered  insignificant)  using  one  of  the 
following methods to calculate: 

 Riverside County Hydrology Manual 

 Technical  Release  55  (TR‐55):  Urban  Hydrology  for  Small  Watersheds  (NRCS  1986),  or 
derivatives thereof, such as the Santa Barbara Urban Hydrograph Method 

 Other methods acceptable to the Co‐Permittee 
 

Does the project qualify for this HCOC Exemption?    Y   N 

If Yes,  report  results  in Table F.1 below and provide your  substantiated hydrologic analysis  in 
Appendix 7. 

Table F.1 Hydrologic Conditions of Concern Summary 

  2 year – 24 hour 

Pre‐condition  Post‐condition  % Difference 

Time of 
Concentration 

N/A  N/A  N/A 

Volume (Cubic Feet)  N/A  N/A  N/A 

1 Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage basin 
are contributing to flow at the outlet. 
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for example, 
Prado Dam, Lake Elsinore, Canyon Lake, Santa Ana River, or other  lake, reservoir or naturally 
erosion resistant feature) that will receive runoff from the project are engineered and regularly 
maintained to ensure design flow capacity; no sensitive stream habitat areas will be adversely 
affected; or are not identified on the Co‐Permittees Hydromodification Sensitivity Maps. 

 
Does the project qualify for this HCOC Exemption?    Y   N 

If Yes, HCOC criteria do not apply and note below which adequate sump applies to  this HCOC 
qualifier: 

N/A 

 

F.2 HCOC Mitigation 

If none of the above HCOC Exemption Criteria are applicable, HCOC criteria is considered mitigated if they 
meet one of the following conditions: 

a. Additional LID BMPS are  implemented onsite or offsite to mitigate potential erosion or habitat 
impacts as a result of HCOCs. This can be conducted by an evaluation of site‐specific conditions 
utilizing  accepted  professional  methodologies  published  by  entities  such  as  the  California 
Stormwater Quality Association (CASQA), the Southern California Coastal Water Research Project 
(SCCRWP),  or  other  Co‐Permittee  approved  methodologies  for  site‐specific  HCOC  analysis. 
   

b. The project is developed consistent with an approved Watershed Action Plan that addresses 
HCOC in Receiving Waters. 
 

c. Mimicking the pre‐development hydrograph with the post‐development hydrograph, for a 2‐year 
return frequency storm. Generally, the hydrologic conditions of concern are not significant, if the 
post‐development hydrograph is no more than 10% greater than pre‐development hydrograph. 
In cases where excess volume cannot be infiltrated or captured and reused, discharge from the 
site must be limited to a flow rate no greater than 110% of the pre‐development 2‐year peak flow.  

Be sure to include all pertinent documentation used in your analysis of the items a, b or c in Appendix 7. 

The  project  will  address  HCOC’s  by mitigating  the  2‐year,  24‐hour  storm  duration  flow  rates.    The 
proposed  bioretention  basins  have  been  designed  to  store  the  required  volume  to  address HCOC’s.  
During the preliminary stages, the required volume to address the Hydrologic Conditions of Concern was 
determined by taking the delta 2‐year, 24‐hour unit hydrograph volumes from the post‐project minus the 
pre‐project  conditions.   Additionally,  the water  quality  volume was  also  added  to  determine  a  total 
required basin volume.  The following tables summarize the results: 

    Pre‐Project  Post‐Project  Post‐Pre 

 

Area 

(ac) 

2‐yr 24‐hr Q 

(ft3/s) 

2‐yr 24‐hr Vol. 

(ac‐ft) 

2‐yr 24‐hr Q 

(ft3/s) 

2‐yr 24‐hr Vol (ac‐

ft) 

Delta 2‐yr Vol 

(ac‐ft) 

DMA A  48.87  1.30  0.8144  4.11  2.5801  1.7657 

DMA B  111.68  2.95  1.8609  7.07  4.4662  2.6053 

  

The following table summarizes the basin volumes and required volumes: 
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Area  Area (AC) 
VBMP 
(sq. ft) 

VBMP 
(ac‐ft) 

Bottom 
Surface 
Area 
(sq.ft) 

Volume 
@ 0.5' * 

Req'd 
Mitigation 
Volume 

Total Req'd 
Volume (WQ 
+ Mit) (ac‐ft) 

Volume 
Provided 
(ac‐ft)** 

DMA A  48.87  39,801  0.9137  32,174  57,913  1.7657  2.6794  3.7150 

DMA B  111.68  89,250  2.0489  51,906  93,430  2.6053  4.6542  8.3660 

* Volume at 0.5 feet is surface area times 0.5 feet, plus the storage volume within the soil media and 
gravel layer.  The volume within the soil media is equal to the bottom surface area multiplied by 3 feet 
of depth, and multiplied by 0.3 to account for the 30% void ratio.  The volume within the gravel layer 
below the media is equal to the bottom surface area multiplied by 1 foot of depth, and multiplied by 
0.4 to account for the 40% void ratio.  This is also calculated on the bioretention basin spreadsheets. 

**The volume provided does not include 1’ of freeboard.  

 

The unit hydrograph calculations have been included in Appendix 7.   
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Section G: Source Control BMPs 

Source control BMPs include permanent, structural features that may be required in your project plans — 
such as roofs over and berms around trash and recycling areas — and Operational BMPs, such as regular 
sweeping  and  “housekeeping”,  that must  be  implemented  by  the  site’s  occupant  or  user.  The MEP 
standard typically requires both types of BMPs.  In general, Operational BMPs cannot be substituted for a 
feasible and effective permanent BMP. Using the Pollutant Sources/Source Control Checklist in Appendix 
8, review the following procedure to specify Source Control BMPs for your site: 

1. Identify Pollutant Sources: Review Column 1 in the Pollutant Sources/Source Control Checklist. Check 
off the potential sources of Pollutants that apply to your site. 

2. Note Locations on Project‐Specific WQMP Exhibit: Note  the corresponding  requirements  listed  in 
Column 2 of  the Pollutant  Sources/Source Control Checklist.  Show  the  location of each Pollutant 
source and each permanent Source Control BMP  in your Project‐Specific WQMP Exhibit  located  in 
Appendix 1. 

3. Prepare a Table and Narrative: Check off the corresponding requirements listed in Column 3 in the 
Pollutant Sources/Source Control Checklist. In the left column of Table G.1 below, list each potential 
source of runoff Pollutants on your site (from those that you checked in the Pollutant Sources/Source 
Control Checklist). In the middle column, list the corresponding permanent, Structural Source Control 
BMPs  (from Columns 2 and 3 of  the Pollutant  Sources/Source Control Checklist) used  to prevent 
Pollutants  from entering  runoff. Add additional narrative  in  this column  that explains any special 
features, materials or methods of  construction  that will be used  to  implement  these permanent, 
Structural Source Control BMPs.  

4. Identify Operational Source Control BMPs: To complete your table, refer once again to the Pollutant 
Sources/Source Control Checklist. List  in the right column of your table the Operational BMPs that 
should  be  implemented  as  long  as  the  anticipated  activities  continue  at  the  site.  Copermittee 
stormwater ordinances require that applicable Source Control BMPs be implemented; the same BMPs 
may also be required as a condition of a use permit or other revocable Discretionary Approval for use 
of the site. 

Table G.1 Permanent and Operational Source Control Measures 

Potential Sources of 
Runoff pollutants 

Permanent Structural Source Control 
BMPs 

Operational Source Control BMPs 

On‐site  storm  drain 
inlets 

 Mark  all  inlets with  the words  “Only 
Rain Down the Storm Drain” or similar. 
Catch Basin Markers may be available 
from  the  Riverside  County  Flood 
Control  and  Water  Conservation 
District, call 951.955.1200 to verify. 

 Maintain  and  periodically  repaint  or  replace 
inlet markings 

 Provide  Stormwater  pollution  prevention 
information  to  new  site  owners,  lessees,  or 
operators. 

 See applicable optional BMPs in Fact Sheet SC‐
44,  “Drainage  System  Maintenance,”  in  the 
CASQA  Stormwater  Quality  Handbooks  at 
www. cabmphandbooks.com 

 Include  the  following  in  lease  agreements: 
“Tenant  shall  not  allow  anyone  to  discharge 
anything to storm drains or to store or deposit 
materials so as to create a potential discharge 
to storm drains.” 
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Potential Sources of 
Runoff pollutants 

Permanent Structural Source Control 
BMPs 

Operational Source Control BMPs 

Landscape/Outdoor 
Pesticide Use 

State  that  final  landscape  plans  will 
accomplish all of the following. 

 Preserve existing native trees, shrubs, 
and  ground  cover  to  the  maximum 
extent possible. 

 Design  landscaping  to  minimize 
irrigation  and  runoff,  to  promote 
surface infiltration where appropriate, 
and  to minimize  the use of  fertilizers 
and pesticides  that  can  contribute  to 
stormwater pollution. 

 Where  landscaped  areas  are  used  to 
retain  or  detain  stormwater,  specify 
plants  that  are  tolerant  to  saturated 
soil conditions. 

 Consider  using  pest‐resistant  plants, 
especially adjacent to hardscape. 

To  insure  successful  establishment, 
select  plants  appropriate  to  site  soils, 
slopes, climate, sun, wind, rain, land use, 
air  movement,  ecological  consistency, 
and plant interactions. 

 Maintain  landscaping  using  minimum  or  no 
pesticides. 

 See applicable operational BMPs in “What you 
should know  for…. Landscape and Gardening” 
at http://rcflood.org/stormwater/. 

 Provide  IPM  information  to  new  owners, 
lessees and operators. 

 

Pools,  spas,  ponds, 
decorative  fountains, 
and  other  water 
features 

 If  the Co‐Permittee  requires pools  to 
be  plumbed  to  the  sanitary  sewer, 
place a note on the plans and state in 
the narrative that this connection will 
be  made  according  to  local 
requirements. 

 See applicable operational BMPs in “Guidelines 
for Maintaining  Your  Swimming  Pool,  Jacuzzi 
and  Garden  Fountain”  at 
http://rcflood.org/stormwater/ 

Roofing,  gutters  and 
trim 

Avoid roofing, gutters, and trim made of 
copper or other unprotected metals that 
may leach into runoff. 

 

Sidewalks   
 Sweep  sidewalks  regularly  to  prevent 
accumulation of  litter and debris. Collect debris 
from  pressure  washing  to  prevent  entry  into 
storm drain system.   

Vehicular Restrictions   
 Restrict vehicular onsite power washes 
 Restrict  vehicular  onsite  maintenance  and 
repairs 
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Section H: Construction Plan Checklist 
Populate Table H.1 below to assist the plan checker in an expeditious review of your project. The first two 
columns will  contain  information  that was prepared  in  previous  steps, while  the  last  column will be 
populated with the corresponding plan sheets. This table is to be completed with the submittal of your 
final Project‐Specific WQMP. 

Table H.1 Construction Plan Cross‐reference 

BMP No. or ID  BMP Identifier and Description  Corresponding Plan Sheet(s) 

A  Bioretention Basin A  Figure 3 – Site Plan 

B  Bioretention Basin B  Figure 3 – Site Plan 

     

     

     

 

Note that the updated table — or Construction Plan WQMP Checklist — is only a reference tool to facilitate 
an easy  comparison of  the  construction plans  to your Project‐Specific WQMP. Co‐Permittee  staff  can 
advise you regarding the process required to propose changes to the approved Project‐Specific WQMP. 
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Section I: Operation, Maintenance and Funding 

The Copermittee will periodically verify that Stormwater BMPs on your site are maintained and continue 
to operate as designed. To make this possible, your Copermittee will require that you include in Appendix 
9 of this Project‐Specific WQMP: 

1. A means to finance and  implement facility maintenance  in perpetuity,  including replacement 
cost.  

2. Acceptance of  responsibility  for maintenance  from  the  time  the BMPs are constructed until 
responsibility for operation and maintenance is legally transferred. A warranty covering a period 
following construction may also be required. 

3. An outline of general maintenance requirements for the Stormwater BMPs you have selected. 

4. Figures  delineating  and  designating  pervious  and  impervious  areas,  location,  and  type  of 
Stormwater BMP, and  tables of pervious and  impervious areas served by each  facility. Geo‐
locating the BMPs using a coordinate system of latitude and longitude is recommended to help 
facilitate a future statewide database system. 

5. A separate list and location of self‐retaining areas or areas addressed by LID Principles that do 
not require specialized O&M or inspections but will require typical landscape maintenance as 
noted in Chapter 5, pages 85‐86, in the WQMP Guidance. Include a brief description of typical 
landscape maintenance for these areas. 

Your  local  Co‐Permittee will  also  require  that  you  prepare  and  submit  a  detailed  Stormwater  BMP 
Operation and Maintenance Plan that sets forth a maintenance schedule for each of the Stormwater BMPs 
built on your site. An agreement assigning responsibility for maintenance and providing for inspections 
and certification may also be required. 

Details  of  these  requirements  and  instructions  for  preparing  a  Stormwater  BMP  Operation  and 
Maintenance Plan are in Chapter 5 of the WQMP Guidance Document. 

 

Maintenance Mechanism:  Home Owner’s Association 

Will  the  proposed  BMPs  be maintained  by  a  Home Owners’  Association  (HOA)  or  Property Owners 
Association (POA)? 

 Y   N 
 

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally, 
include  all pertinent  forms of  educational materials  for  those personnel  that will be maintaining  the 
proposed BMPs within this Project‐Specific WQMP in Appendix 10. 
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Appendix 1:  Maps and Site Plans 
Location Map, WQMP Site Plan and Receiving Waters Map 
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Figure 1 – Vicinity Map 
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Figure 2 – Receiving Waters Map 
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Figure 3 – WQMP Site Plan
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Appendix 2:  Construction Plans 

Grading and Drainage Plans 
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Appendix 3:  Soils Information 

Geotechnical Study and Other Infiltration Testing Data 
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Appendix 4:  Historical Site Conditions 

Phase I Environmental Site Assessment or Other Information on Past Site Use 
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Appendix 5:  LID Infeasibility 

LID Technical Infeasibility Analysis 
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Appendix 6:  BMP Design Details 

BMP Sizing, Design Details and other Supporting Documentation 

   

1.ao

Packet Pg. 3395

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
W

at
er

 Q
u

al
it

y 
M

an
ag

m
en

t 
P

la
n

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



‐ 40 ‐ 
 

Isohyetal Map for the 85th Percentile 24‐hour Storm Event 
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Santa Ana Watershed – BMP Design Volume Spreadsheets 
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Date

D85= 0.70 inches

DMA 

Type/ID

DMA Area 

(square feet)

Post‐Project Surface 

Type

Effective 

Imperivous 

Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 

Runoff Factor

Design 

Storm 

Depth (in) 

Design Capture 

Volume, VBMP 

(cubic feet)

Proposed 

Volume on 

Plans (cubic 

feet)

DMA A‐1 2128777.2 Mixed Surface Types 0.47 0.32 682396.8

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2128777.2 682396.8 0.70 39806.5 57912.8

Notes: 

Total

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name JLC Engineering and Consulting, Inc. 9/29/2015
Designed by Jilleen Ferris Case No
Company Project Number/Name Ironwood

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID Basin A
Must match Name/ID used on BMP Design Calculation Sheet
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Date

D85= 0.70 inches

DMA 

Type/ID

DMA Area 

(square feet)

Post‐Project Surface 

Type

Effective 

Imperivous 

Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 

Runoff Factor

Design 

Storm 

Depth (in) 

Design Capture 

Volume, VBMP 

(cubic feet)

Proposed 

Volume on 

Plans (cubic 

feet)

DMA B‐1 4864780.8 Mixed Surface Types 0.46 0.31 1530004.2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

4864780.8 1530004.2 0.70 89250.2 93429.9

Notes: 

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID Basin B
Must match Name/ID used on BMP Design Calculation Sheet

Designed by Jilleen Ferris Case No
Company Project Number/Name Ironwood

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name JLC Engineering and Consulting, Inc. 9/29/2015

Total

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Insert additional rows if needed to accommodate all DMAs draining to the BMP
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Bioretention Facility – Design Procedure Spreadsheets (Irregular 

Shaped Facility) 
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Date:

County/City Case No.:

Enter the area tributary to this feature AT = 48.87 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP = 39806.5 ft3

         Irregular shaped with side slopes required (parallel to parking spaces or adjacent to walkways)

         Irregular shaped with no side slopes required (perpendicular to parking space or planter boxes)

Proposed Bottom Surface Area of Irregular Shaped Facility AP = 32173.8 ft2

Depth of Soil Filter Media Layer dS = 3 ft

Total Volume within Soil Media, VS VS = (AP* dS* 0.3)+(AP * 0.4) VS = 41825.9 ft3

Total Surcharge Storage Volume above Soil Media, VP VP = 16086.9 ft3

Total Effective Storage Volume, VE VE = VS + VP VE = 57912.8 ft3

Total Effective Depth, dE VE dE = 1.80 ft
AP 

Minimum Surface Area, AM VBMP AM = 22115 ft2

dE  

Side Slopes in Bioretention Facility z = 4 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 0.001 %

6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Bioretention Facility Surface Area

Bioretention Facility Properties

dE = 

AM = 

Basin side slopes include 50% at 2:1.

Bioretention Facility - Design Procedure 
(Irregular Shaped Facility)

BMP ID

Basin A

Type of Bioretention Facility Design

Design Volume

9/29/2015

Ironwood

Required Entries

Calculated Cells
Legend:

Designed By:

Company Name:

Jilleen Ferris

JLC Engineering & Consulting
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Date:

County/City Case No.:

Enter the area tributary to this feature AT = 111.68 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP = 89250.2 ft3

         Irregular shaped with side slopes required (parallel to parking spaces or adjacent to walkways)

         Irregular shaped with no side slopes required (perpendicular to parking space or planter boxes)

Proposed Bottom Surface Area of Irregular Shaped Facility AP = 51905.5 ft2

Depth of Soil Filter Media Layer dS = 3 ft

Total Volume within Soil Media, VS VS = (AP* dS* 0.3)+(AP * 0.4) VS = 67477.2 ft3

Total Surcharge Storage Volume above Soil Media, VP VP = 25952.8 ft3

Total Effective Storage Volume, VE VE = VS + VP VE = 93429.9 ft3

Total Effective Depth, dE VE dE = 1.80 ft
AP 

Minimum Surface Area, AM VBMP AM = 49584 ft2

dE  

Side Slopes in Bioretention Facility z = 4 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 0.001 %

6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Bioretention Facility Surface Area

Bioretention Facility Properties

dE = 

AM = 

Basin side slopes include 50% at 2:1.

Bioretention Facility - Design Procedure 
(Irregular Shaped Facility)

BMP ID

Basin B

Type of Bioretention Facility Design

Design Volume

9/29/2015

Ironwood

Required Entries

Calculated Cells
Legend:

Designed By:

Company Name:

Jilleen Ferris

JLC Engineering & Consulting
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Basin Storage Volume Spreadsheet
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Contour Area Contour Area

Contour Interval 

Volume

Total Basin 

Volume

Total Basin 

Volume

Elevation (sf) (ac) (ac‐ft) (ac‐ft) (ft3)

1835 32173.75 0.739 0 0.00

0.785

1836 36216.46 0.831 0.785 34175.17

0.879

1837 40380.33 0.927 1.663 72454.69

0.976

1838 44665.41 1.025 2.639 114959.56

1.076

1839 49071.77 1.127 3.715 161810.88

1.178

1840 53605.63 1.231 4.893 213132.89

BASIN "A"
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Contour Area Contour Area

Contour Interval 

Volume

Total Basin 

Volume

Total Basin 

Volume

Elevation (sf) (ac) (ac‐ft) (ac‐ft) (ft3)

1827 51905.51 1.192 0 0.00

1.285

1828 60162.84 1.381 1.285 55983.41

1.476

1829 68546.02 1.574 2.762 120292.29

1.670

1830 77055.03 1.769 4.432 193051.34

1.867

1831 85689.88 1.967 6.299 274385.58

2.067

1832 94450.57 2.168 8.366 364420.28

2.270

1833 103337.09 2.372 10.635 463280.83

BASIN "B"

1.ao

Packet Pg. 3406

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
W

at
er

 Q
u

al
it

y 
M

an
ag

m
en

t 
P

la
n

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



‐ 44 ‐ 
 

Appendix 7:  Hydromodification 

Supporting Detail Relating to Hydrologic Conditions of Concern 
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Pre‐Project Condition Unit Hydrograph Calculations 
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Basin A – 2‐Year, 24‐Hour Storm Duration 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  09/29/15 File: BASINAEX242.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD PRE-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 2-YEAR, 24-HOUR STORM DURATION 
 FILENAME: BASINAEX 
  
 -------------------------------------------------------------------- 
 Drainage Area =      48.87(Ac.)  =      0.076 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      48.87(Ac.)  =      0.076 Sq. Mi. 
 USER Entry of lag time in hours 
 Lag time =    0.192 Hr. 
 Lag time =    11.51 Min. 
 25% of lag time =     2.88 Min. 
 40% of lag time =     4.60 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        48.87         2.00         97.74 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        48.87         5.00        244.35 
 
 STORM EVENT (YEAR) =    2.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    2.000(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    2.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     48.870           85.70         0.000 
  Total Area Entered =     48.87(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 85.7  71.1      0.349     0.000        0.349       1.000      0.349 
                                                          Sum (F) =   0.349 
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 Area averaged mean soil loss (F) (In/Hr) =  0.349 
 Minimum soil loss rate ((In/Hr)) =  0.174 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.900 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         43.434          4.936              2.431 
     2   0.167         86.869         20.645             10.168 
     3   0.250        130.303         28.213             13.895 
     4   0.333        173.738         15.754              7.759 
     5   0.417        217.172          7.683              3.784 
     6   0.500        260.607          5.127              2.525 
     7   0.583        304.041          3.828              1.885 
     8   0.667        347.476          2.859              1.408 
     9   0.750        390.910          2.298              1.132 
    10   0.833        434.344          1.749              0.862 
    11   0.917        477.779          1.384              0.681 
    12   1.000        521.213          1.267              0.624 
    13   1.083        564.648          0.991              0.488 
    14   1.167        608.082          0.817              0.402 
    15   1.250        651.517          0.666              0.328 
    16   1.333        694.951          0.515              0.254 
    17   1.417        738.386          0.434              0.214 
    18   1.500        781.820          0.434              0.214 
    19   1.583        825.255          0.399              0.197 
                               Sum = 100.000   Sum=      49.252 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.016       (  0.618)       0.014        0.002 
   2   0.17     0.07      0.016       (  0.616)       0.014        0.002 
   3   0.25     0.07      0.016       (  0.614)       0.014        0.002 
   4   0.33     0.10      0.024       (  0.611)       0.022        0.002 
   5   0.42     0.10      0.024       (  0.609)       0.022        0.002 
   6   0.50     0.10      0.024       (  0.606)       0.022        0.002 
   7   0.58     0.10      0.024       (  0.604)       0.022        0.002 
   8   0.67     0.10      0.024       (  0.602)       0.022        0.002 
   9   0.75     0.10      0.024       (  0.599)       0.022        0.002 
  10   0.83     0.13      0.032       (  0.597)       0.029        0.003 
  11   0.92     0.13      0.032       (  0.595)       0.029        0.003 
  12   1.00     0.13      0.032       (  0.592)       0.029        0.003 
  13   1.08     0.10      0.024       (  0.590)       0.022        0.002 
  14   1.17     0.10      0.024       (  0.588)       0.022        0.002 
  15   1.25     0.10      0.024       (  0.585)       0.022        0.002 
  16   1.33     0.10      0.024       (  0.583)       0.022        0.002 
  17   1.42     0.10      0.024       (  0.581)       0.022        0.002 
  18   1.50     0.10      0.024       (  0.578)       0.022        0.002 
  19   1.58     0.10      0.024       (  0.576)       0.022        0.002 
  20   1.67     0.10      0.024       (  0.574)       0.022        0.002 
  21   1.75     0.10      0.024       (  0.571)       0.022        0.002 
  22   1.83     0.13      0.032       (  0.569)       0.029        0.003 
  23   1.92     0.13      0.032       (  0.567)       0.029        0.003 
  24   2.00     0.13      0.032       (  0.564)       0.029        0.003 
  25   2.08     0.13      0.032       (  0.562)       0.029        0.003 
  26   2.17     0.13      0.032       (  0.560)       0.029        0.003 
  27   2.25     0.13      0.032       (  0.558)       0.029        0.003 
  28   2.33     0.13      0.032       (  0.555)       0.029        0.003 
  29   2.42     0.13      0.032       (  0.553)       0.029        0.003 
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  30   2.50     0.13      0.032       (  0.551)       0.029        0.003 
  31   2.58     0.17      0.040       (  0.549)       0.036        0.004 
  32   2.67     0.17      0.040       (  0.546)       0.036        0.004 
  33   2.75     0.17      0.040       (  0.544)       0.036        0.004 
  34   2.83     0.17      0.040       (  0.542)       0.036        0.004 
  35   2.92     0.17      0.040       (  0.540)       0.036        0.004 
  36   3.00     0.17      0.040       (  0.537)       0.036        0.004 
  37   3.08     0.17      0.040       (  0.535)       0.036        0.004 
  38   3.17     0.17      0.040       (  0.533)       0.036        0.004 
  39   3.25     0.17      0.040       (  0.531)       0.036        0.004 
  40   3.33     0.17      0.040       (  0.529)       0.036        0.004 
  41   3.42     0.17      0.040       (  0.526)       0.036        0.004 
  42   3.50     0.17      0.040       (  0.524)       0.036        0.004 
  43   3.58     0.17      0.040       (  0.522)       0.036        0.004 
  44   3.67     0.17      0.040       (  0.520)       0.036        0.004 
  45   3.75     0.17      0.040       (  0.518)       0.036        0.004 
  46   3.83     0.20      0.048       (  0.515)       0.043        0.005 
  47   3.92     0.20      0.048       (  0.513)       0.043        0.005 
  48   4.00     0.20      0.048       (  0.511)       0.043        0.005 
  49   4.08     0.20      0.048       (  0.509)       0.043        0.005 
  50   4.17     0.20      0.048       (  0.507)       0.043        0.005 
  51   4.25     0.20      0.048       (  0.505)       0.043        0.005 
  52   4.33     0.23      0.056       (  0.502)       0.050        0.006 
  53   4.42     0.23      0.056       (  0.500)       0.050        0.006 
  54   4.50     0.23      0.056       (  0.498)       0.050        0.006 
  55   4.58     0.23      0.056       (  0.496)       0.050        0.006 
  56   4.67     0.23      0.056       (  0.494)       0.050        0.006 
  57   4.75     0.23      0.056       (  0.492)       0.050        0.006 
  58   4.83     0.27      0.064       (  0.490)       0.058        0.006 
  59   4.92     0.27      0.064       (  0.487)       0.058        0.006 
  60   5.00     0.27      0.064       (  0.485)       0.058        0.006 
  61   5.08     0.20      0.048       (  0.483)       0.043        0.005 
  62   5.17     0.20      0.048       (  0.481)       0.043        0.005 
  63   5.25     0.20      0.048       (  0.479)       0.043        0.005 
  64   5.33     0.23      0.056       (  0.477)       0.050        0.006 
  65   5.42     0.23      0.056       (  0.475)       0.050        0.006 
  66   5.50     0.23      0.056       (  0.473)       0.050        0.006 
  67   5.58     0.27      0.064       (  0.471)       0.058        0.006 
  68   5.67     0.27      0.064       (  0.469)       0.058        0.006 
  69   5.75     0.27      0.064       (  0.467)       0.058        0.006 
  70   5.83     0.27      0.064       (  0.464)       0.058        0.006 
  71   5.92     0.27      0.064       (  0.462)       0.058        0.006 
  72   6.00     0.27      0.064       (  0.460)       0.058        0.006 
  73   6.08     0.30      0.072       (  0.458)       0.065        0.007 
  74   6.17     0.30      0.072       (  0.456)       0.065        0.007 
  75   6.25     0.30      0.072       (  0.454)       0.065        0.007 
  76   6.33     0.30      0.072       (  0.452)       0.065        0.007 
  77   6.42     0.30      0.072       (  0.450)       0.065        0.007 
  78   6.50     0.30      0.072       (  0.448)       0.065        0.007 
  79   6.58     0.33      0.080       (  0.446)       0.072        0.008 
  80   6.67     0.33      0.080       (  0.444)       0.072        0.008 
  81   6.75     0.33      0.080       (  0.442)       0.072        0.008 
  82   6.83     0.33      0.080       (  0.440)       0.072        0.008 
  83   6.92     0.33      0.080       (  0.438)       0.072        0.008 
  84   7.00     0.33      0.080       (  0.436)       0.072        0.008 
  85   7.08     0.33      0.080       (  0.434)       0.072        0.008 
  86   7.17     0.33      0.080       (  0.432)       0.072        0.008 
  87   7.25     0.33      0.080       (  0.430)       0.072        0.008 
  88   7.33     0.37      0.088       (  0.428)       0.079        0.009 
  89   7.42     0.37      0.088       (  0.426)       0.079        0.009 
  90   7.50     0.37      0.088       (  0.424)       0.079        0.009 
  91   7.58     0.40      0.096       (  0.422)       0.086        0.010 
  92   7.67     0.40      0.096       (  0.420)       0.086        0.010 
  93   7.75     0.40      0.096       (  0.419)       0.086        0.010 
  94   7.83     0.43      0.104       (  0.417)       0.094        0.010 
  95   7.92     0.43      0.104       (  0.415)       0.094        0.010 
  96   8.00     0.43      0.104       (  0.413)       0.094        0.010 
  97   8.08     0.50      0.120       (  0.411)       0.108        0.012 
  98   8.17     0.50      0.120       (  0.409)       0.108        0.012 
  99   8.25     0.50      0.120       (  0.407)       0.108        0.012 
 100   8.33     0.50      0.120       (  0.405)       0.108        0.012 
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 101   8.42     0.50      0.120       (  0.403)       0.108        0.012 
 102   8.50     0.50      0.120       (  0.401)       0.108        0.012 
 103   8.58     0.53      0.128       (  0.399)       0.115        0.013 
 104   8.67     0.53      0.128       (  0.398)       0.115        0.013 
 105   8.75     0.53      0.128       (  0.396)       0.115        0.013 
 106   8.83     0.57      0.136       (  0.394)       0.122        0.014 
 107   8.92     0.57      0.136       (  0.392)       0.122        0.014 
 108   9.00     0.57      0.136       (  0.390)       0.122        0.014 
 109   9.08     0.63      0.152       (  0.388)       0.137        0.015 
 110   9.17     0.63      0.152       (  0.386)       0.137        0.015 
 111   9.25     0.63      0.152       (  0.385)       0.137        0.015 
 112   9.33     0.67      0.160       (  0.383)       0.144        0.016 
 113   9.42     0.67      0.160       (  0.381)       0.144        0.016 
 114   9.50     0.67      0.160       (  0.379)       0.144        0.016 
 115   9.58     0.70      0.168       (  0.377)       0.151        0.017 
 116   9.67     0.70      0.168       (  0.375)       0.151        0.017 
 117   9.75     0.70      0.168       (  0.374)       0.151        0.017 
 118   9.83     0.73      0.176       (  0.372)       0.158        0.018 
 119   9.92     0.73      0.176       (  0.370)       0.158        0.018 
 120  10.00     0.73      0.176       (  0.368)       0.158        0.018 
 121  10.08     0.50      0.120       (  0.367)       0.108        0.012 
 122  10.17     0.50      0.120       (  0.365)       0.108        0.012 
 123  10.25     0.50      0.120       (  0.363)       0.108        0.012 
 124  10.33     0.50      0.120       (  0.361)       0.108        0.012 
 125  10.42     0.50      0.120       (  0.359)       0.108        0.012 
 126  10.50     0.50      0.120       (  0.358)       0.108        0.012 
 127  10.58     0.67      0.160       (  0.356)       0.144        0.016 
 128  10.67     0.67      0.160       (  0.354)       0.144        0.016 
 129  10.75     0.67      0.160       (  0.352)       0.144        0.016 
 130  10.83     0.67      0.160       (  0.351)       0.144        0.016 
 131  10.92     0.67      0.160       (  0.349)       0.144        0.016 
 132  11.00     0.67      0.160       (  0.347)       0.144        0.016 
 133  11.08     0.63      0.152       (  0.346)       0.137        0.015 
 134  11.17     0.63      0.152       (  0.344)       0.137        0.015 
 135  11.25     0.63      0.152       (  0.342)       0.137        0.015 
 136  11.33     0.63      0.152       (  0.341)       0.137        0.015 
 137  11.42     0.63      0.152       (  0.339)       0.137        0.015 
 138  11.50     0.63      0.152       (  0.337)       0.137        0.015 
 139  11.58     0.57      0.136       (  0.335)       0.122        0.014 
 140  11.67     0.57      0.136       (  0.334)       0.122        0.014 
 141  11.75     0.57      0.136       (  0.332)       0.122        0.014 
 142  11.83     0.60      0.144       (  0.331)       0.130        0.014 
 143  11.92     0.60      0.144       (  0.329)       0.130        0.014 
 144  12.00     0.60      0.144       (  0.327)       0.130        0.014 
 145  12.08     0.83      0.200       (  0.326)       0.180        0.020 
 146  12.17     0.83      0.200       (  0.324)       0.180        0.020 
 147  12.25     0.83      0.200       (  0.322)       0.180        0.020 
 148  12.33     0.87      0.208       (  0.321)       0.187        0.021 
 149  12.42     0.87      0.208       (  0.319)       0.187        0.021 
 150  12.50     0.87      0.208       (  0.317)       0.187        0.021 
 151  12.58     0.93      0.224       (  0.316)       0.202        0.022 
 152  12.67     0.93      0.224       (  0.314)       0.202        0.022 
 153  12.75     0.93      0.224       (  0.313)       0.202        0.022 
 154  12.83     0.97      0.232       (  0.311)       0.209        0.023 
 155  12.92     0.97      0.232       (  0.310)       0.209        0.023 
 156  13.00     0.97      0.232       (  0.308)       0.209        0.023 
 157  13.08     1.13      0.272       (  0.306)       0.245        0.027 
 158  13.17     1.13      0.272       (  0.305)       0.245        0.027 
 159  13.25     1.13      0.272       (  0.303)       0.245        0.027 
 160  13.33     1.13      0.272       (  0.302)       0.245        0.027 
 161  13.42     1.13      0.272       (  0.300)       0.245        0.027 
 162  13.50     1.13      0.272       (  0.299)       0.245        0.027 
 163  13.58     0.77      0.184       (  0.297)       0.166        0.018 
 164  13.67     0.77      0.184       (  0.296)       0.166        0.018 
 165  13.75     0.77      0.184       (  0.294)       0.166        0.018 
 166  13.83     0.77      0.184       (  0.293)       0.166        0.018 
 167  13.92     0.77      0.184       (  0.291)       0.166        0.018 
 168  14.00     0.77      0.184       (  0.290)       0.166        0.018 
 169  14.08     0.90      0.216       (  0.288)       0.194        0.022 
 170  14.17     0.90      0.216       (  0.287)       0.194        0.022 
 171  14.25     0.90      0.216       (  0.285)       0.194        0.022 
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 172  14.33     0.87      0.208       (  0.284)       0.187        0.021 
 173  14.42     0.87      0.208       (  0.282)       0.187        0.021 
 174  14.50     0.87      0.208       (  0.281)       0.187        0.021 
 175  14.58     0.87      0.208       (  0.280)       0.187        0.021 
 176  14.67     0.87      0.208       (  0.278)       0.187        0.021 
 177  14.75     0.87      0.208       (  0.277)       0.187        0.021 
 178  14.83     0.83      0.200       (  0.275)       0.180        0.020 
 179  14.92     0.83      0.200       (  0.274)       0.180        0.020 
 180  15.00     0.83      0.200       (  0.272)       0.180        0.020 
 181  15.08     0.80      0.192       (  0.271)       0.173        0.019 
 182  15.17     0.80      0.192       (  0.270)       0.173        0.019 
 183  15.25     0.80      0.192       (  0.268)       0.173        0.019 
 184  15.33     0.77      0.184       (  0.267)       0.166        0.018 
 185  15.42     0.77      0.184       (  0.266)       0.166        0.018 
 186  15.50     0.77      0.184       (  0.264)       0.166        0.018 
 187  15.58     0.63      0.152       (  0.263)       0.137        0.015 
 188  15.67     0.63      0.152       (  0.261)       0.137        0.015 
 189  15.75     0.63      0.152       (  0.260)       0.137        0.015 
 190  15.83     0.63      0.152       (  0.259)       0.137        0.015 
 191  15.92     0.63      0.152       (  0.257)       0.137        0.015 
 192  16.00     0.63      0.152       (  0.256)       0.137        0.015 
 193  16.08     0.13      0.032       (  0.255)       0.029        0.003 
 194  16.17     0.13      0.032       (  0.254)       0.029        0.003 
 195  16.25     0.13      0.032       (  0.252)       0.029        0.003 
 196  16.33     0.13      0.032       (  0.251)       0.029        0.003 
 197  16.42     0.13      0.032       (  0.250)       0.029        0.003 
 198  16.50     0.13      0.032       (  0.248)       0.029        0.003 
 199  16.58     0.10      0.024       (  0.247)       0.022        0.002 
 200  16.67     0.10      0.024       (  0.246)       0.022        0.002 
 201  16.75     0.10      0.024       (  0.245)       0.022        0.002 
 202  16.83     0.10      0.024       (  0.243)       0.022        0.002 
 203  16.92     0.10      0.024       (  0.242)       0.022        0.002 
 204  17.00     0.10      0.024       (  0.241)       0.022        0.002 
 205  17.08     0.17      0.040       (  0.240)       0.036        0.004 
 206  17.17     0.17      0.040       (  0.238)       0.036        0.004 
 207  17.25     0.17      0.040       (  0.237)       0.036        0.004 
 208  17.33     0.17      0.040       (  0.236)       0.036        0.004 
 209  17.42     0.17      0.040       (  0.235)       0.036        0.004 
 210  17.50     0.17      0.040       (  0.234)       0.036        0.004 
 211  17.58     0.17      0.040       (  0.233)       0.036        0.004 
 212  17.67     0.17      0.040       (  0.231)       0.036        0.004 
 213  17.75     0.17      0.040       (  0.230)       0.036        0.004 
 214  17.83     0.13      0.032       (  0.229)       0.029        0.003 
 215  17.92     0.13      0.032       (  0.228)       0.029        0.003 
 216  18.00     0.13      0.032       (  0.227)       0.029        0.003 
 217  18.08     0.13      0.032       (  0.226)       0.029        0.003 
 218  18.17     0.13      0.032       (  0.225)       0.029        0.003 
 219  18.25     0.13      0.032       (  0.224)       0.029        0.003 
 220  18.33     0.13      0.032       (  0.222)       0.029        0.003 
 221  18.42     0.13      0.032       (  0.221)       0.029        0.003 
 222  18.50     0.13      0.032       (  0.220)       0.029        0.003 
 223  18.58     0.10      0.024       (  0.219)       0.022        0.002 
 224  18.67     0.10      0.024       (  0.218)       0.022        0.002 
 225  18.75     0.10      0.024       (  0.217)       0.022        0.002 
 226  18.83     0.07      0.016       (  0.216)       0.014        0.002 
 227  18.92     0.07      0.016       (  0.215)       0.014        0.002 
 228  19.00     0.07      0.016       (  0.214)       0.014        0.002 
 229  19.08     0.10      0.024       (  0.213)       0.022        0.002 
 230  19.17     0.10      0.024       (  0.212)       0.022        0.002 
 231  19.25     0.10      0.024       (  0.211)       0.022        0.002 
 232  19.33     0.13      0.032       (  0.210)       0.029        0.003 
 233  19.42     0.13      0.032       (  0.209)       0.029        0.003 
 234  19.50     0.13      0.032       (  0.208)       0.029        0.003 
 235  19.58     0.10      0.024       (  0.207)       0.022        0.002 
 236  19.67     0.10      0.024       (  0.206)       0.022        0.002 
 237  19.75     0.10      0.024       (  0.205)       0.022        0.002 
 238  19.83     0.07      0.016       (  0.204)       0.014        0.002 
 239  19.92     0.07      0.016       (  0.203)       0.014        0.002 
 240  20.00     0.07      0.016       (  0.203)       0.014        0.002 
 241  20.08     0.10      0.024       (  0.202)       0.022        0.002 
 242  20.17     0.10      0.024       (  0.201)       0.022        0.002 

1.ao

Packet Pg. 3414

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
W

at
er

 Q
u

al
it

y 
M

an
ag

m
en

t 
P

la
n

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



 

6 
 

 243  20.25     0.10      0.024       (  0.200)       0.022        0.002 
 244  20.33     0.10      0.024       (  0.199)       0.022        0.002 
 245  20.42     0.10      0.024       (  0.198)       0.022        0.002 
 246  20.50     0.10      0.024       (  0.197)       0.022        0.002 
 247  20.58     0.10      0.024       (  0.196)       0.022        0.002 
 248  20.67     0.10      0.024       (  0.196)       0.022        0.002 
 249  20.75     0.10      0.024       (  0.195)       0.022        0.002 
 250  20.83     0.07      0.016       (  0.194)       0.014        0.002 
 251  20.92     0.07      0.016       (  0.193)       0.014        0.002 
 252  21.00     0.07      0.016       (  0.193)       0.014        0.002 
 253  21.08     0.10      0.024       (  0.192)       0.022        0.002 
 254  21.17     0.10      0.024       (  0.191)       0.022        0.002 
 255  21.25     0.10      0.024       (  0.190)       0.022        0.002 
 256  21.33     0.07      0.016       (  0.190)       0.014        0.002 
 257  21.42     0.07      0.016       (  0.189)       0.014        0.002 
 258  21.50     0.07      0.016       (  0.188)       0.014        0.002 
 259  21.58     0.10      0.024       (  0.187)       0.022        0.002 
 260  21.67     0.10      0.024       (  0.187)       0.022        0.002 
 261  21.75     0.10      0.024       (  0.186)       0.022        0.002 
 262  21.83     0.07      0.016       (  0.185)       0.014        0.002 
 263  21.92     0.07      0.016       (  0.185)       0.014        0.002 
 264  22.00     0.07      0.016       (  0.184)       0.014        0.002 
 265  22.08     0.10      0.024       (  0.184)       0.022        0.002 
 266  22.17     0.10      0.024       (  0.183)       0.022        0.002 
 267  22.25     0.10      0.024       (  0.182)       0.022        0.002 
 268  22.33     0.07      0.016       (  0.182)       0.014        0.002 
 269  22.42     0.07      0.016       (  0.181)       0.014        0.002 
 270  22.50     0.07      0.016       (  0.181)       0.014        0.002 
 271  22.58     0.07      0.016       (  0.180)       0.014        0.002 
 272  22.67     0.07      0.016       (  0.180)       0.014        0.002 
 273  22.75     0.07      0.016       (  0.179)       0.014        0.002 
 274  22.83     0.07      0.016       (  0.179)       0.014        0.002 
 275  22.92     0.07      0.016       (  0.178)       0.014        0.002 
 276  23.00     0.07      0.016       (  0.178)       0.014        0.002 
 277  23.08     0.07      0.016       (  0.177)       0.014        0.002 
 278  23.17     0.07      0.016       (  0.177)       0.014        0.002 
 279  23.25     0.07      0.016       (  0.177)       0.014        0.002 
 280  23.33     0.07      0.016       (  0.176)       0.014        0.002 
 281  23.42     0.07      0.016       (  0.176)       0.014        0.002 
 282  23.50     0.07      0.016       (  0.176)       0.014        0.002 
 283  23.58     0.07      0.016       (  0.175)       0.014        0.002 
 284  23.67     0.07      0.016       (  0.175)       0.014        0.002 
 285  23.75     0.07      0.016       (  0.175)       0.014        0.002 
 286  23.83     0.07      0.016       (  0.175)       0.014        0.002 
 287  23.92     0.07      0.016       (  0.175)       0.014        0.002 
 288  24.00     0.07      0.016       (  0.174)       0.014        0.002 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =     2.4 
 Flood volume = Effective rainfall      0.20(In) 
  times area      48.9(Ac.)/[(In)/(Ft.)] =       0.8(Ac.Ft) 
 Total soil loss =      1.80(In) 
 Total soil loss =     7.330(Ac.Ft) 
 Total rainfall =      2.00(In) 
 Flood volume =       35476.2 Cubic Feet 
 Total soil loss =      319286.1 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      1.297(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0000      0.00  Q         |         |         |         |  
    0+10       0.0002      0.02  Q         |         |         |         |  
    0+15       0.0005      0.04  Q         |         |         |         |  
    0+20       0.0008      0.06  Q         |         |         |         |  
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    0+25       0.0013      0.07  Q         |         |         |         |  
    0+30       0.0019      0.09  Q         |         |         |         |  
    0+35       0.0026      0.10  Q         |         |         |         |  
    0+40       0.0033      0.10  Q         |         |         |         |  
    0+45       0.0040      0.10  Q         |         |         |         |  
    0+50       0.0048      0.11  Q         |         |         |         |  
    0+55       0.0056      0.12  Q         |         |         |         |  
    1+ 0       0.0065      0.13  Q         |         |         |         |  
    1+ 5       0.0074      0.14  Q         |         |         |         |  
    1+10       0.0084      0.13  Q         |         |         |         |  
    1+15       0.0092      0.13  Q         |         |         |         |  
    1+20       0.0101      0.12  Q         |         |         |         |  
    1+25       0.0109      0.12  Q         |         |         |         |  
    1+30       0.0118      0.12  Q         |         |         |         |  
    1+35       0.0126      0.12  Q         |         |         |         |  
    1+40       0.0134      0.12  Q         |         |         |         |  
    1+45       0.0142      0.12  Q         |         |         |         |  
    1+50       0.0151      0.12  Q         |         |         |         |  
    1+55       0.0160      0.13  Q         |         |         |         |  
    2+ 0       0.0169      0.14  Q         |         |         |         |  
    2+ 5       0.0179      0.15  Q         |         |         |         |  
    2+10       0.0190      0.15  Q         |         |         |         |  
    2+15       0.0200      0.15  Q         |         |         |         |  
    2+20       0.0211      0.15  QV        |         |         |         |  
    2+25       0.0221      0.15  QV        |         |         |         |  
    2+30       0.0232      0.15  QV        |         |         |         |  
    2+35       0.0243      0.16  QV        |         |         |         |  
    2+40       0.0254      0.17  QV        |         |         |         |  
    2+45       0.0266      0.18  QV        |         |         |         |  
    2+50       0.0279      0.18  QV        |         |         |         |  
    2+55       0.0292      0.19  QV        |         |         |         |  
    3+ 0       0.0305      0.19  QV        |         |         |         |  
    3+ 5       0.0318      0.19  QV        |         |         |         |  
    3+10       0.0331      0.19  QV        |         |         |         |  
    3+15       0.0345      0.19  QV        |         |         |         |  
    3+20       0.0358      0.19  QV        |         |         |         |  
    3+25       0.0371      0.19  QV        |         |         |         |  
    3+30       0.0385      0.20  QV        |         |         |         |  
    3+35       0.0398      0.20  QV        |         |         |         |  
    3+40       0.0412      0.20  Q V       |         |         |         |  
    3+45       0.0425      0.20  Q V       |         |         |         |  
    3+50       0.0439      0.20  Q V       |         |         |         |  
    3+55       0.0453      0.21  Q V       |         |         |         |  
    4+ 0       0.0468      0.22  Q V       |         |         |         |  
    4+ 5       0.0484      0.22  Q V       |         |         |         |  
    4+10       0.0499      0.23  Q V       |         |         |         |  
    4+15       0.0515      0.23  Q V       |         |         |         |  
    4+20       0.0531      0.23  Q V       |         |         |         |  
    4+25       0.0548      0.24  Q V       |         |         |         |  
    4+30       0.0566      0.25  |QV       |         |         |         |  
    4+35       0.0583      0.26  |QV       |         |         |         |  
    4+40       0.0602      0.26  |QV       |         |         |         |  
    4+45       0.0620      0.27  |Q V      |         |         |         |  
    4+50       0.0639      0.27  |Q V      |         |         |         |  
    4+55       0.0658      0.28  |Q V      |         |         |         |  
    5+ 0       0.0678      0.29  |Q V      |         |         |         |  
    5+ 5       0.0699      0.30  |Q V      |         |         |         |  
    5+10       0.0718      0.28  |Q V      |         |         |         |  
    5+15       0.0736      0.26  |Q V      |         |         |         |  
    5+20       0.0754      0.26  |Q V      |         |         |         |  
    5+25       0.0772      0.26  |Q V      |         |         |         |  
    5+30       0.0790      0.27  |Q V      |         |         |         |  
    5+35       0.0809      0.27  |Q V      |         |         |         |  
    5+40       0.0829      0.28  |Q  V     |         |         |         |  
    5+45       0.0849      0.30  |Q  V     |         |         |         |  
    5+50       0.0870      0.30  |Q  V     |         |         |         |  
    5+55       0.0891      0.31  |Q  V     |         |         |         |  
    6+ 0       0.0912      0.31  |Q  V     |         |         |         |  
    6+ 5       0.0933      0.31  |Q  V     |         |         |         |  
    6+10       0.0956      0.32  |Q  V     |         |         |         |  
    6+15       0.0978      0.33  |Q  V     |         |         |         |  
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    6+20       0.1002      0.34  |Q  V     |         |         |         |  
    6+25       0.1026      0.34  |Q   V    |         |         |         |  
    6+30       0.1049      0.35  |Q   V    |         |         |         |  
    6+35       0.1073      0.35  |Q   V    |         |         |         |  
    6+40       0.1098      0.36  |Q   V    |         |         |         |  
    6+45       0.1124      0.37  |Q   V    |         |         |         |  
    6+50       0.1150      0.38  |Q   V    |         |         |         |  
    6+55       0.1176      0.38  |Q   V    |         |         |         |  
    7+ 0       0.1203      0.39  |Q   V    |         |         |         |  
    7+ 5       0.1229      0.39  |Q    V   |         |         |         |  
    7+10       0.1256      0.39  |Q    V   |         |         |         |  
    7+15       0.1283      0.39  |Q    V   |         |         |         |  
    7+20       0.1310      0.39  |Q    V   |         |         |         |  
    7+25       0.1338      0.40  |Q    V   |         |         |         |  
    7+30       0.1366      0.41  |Q    V   |         |         |         |  
    7+35       0.1395      0.42  |Q    V   |         |         |         |  
    7+40       0.1425      0.43  |Q    V   |         |         |         |  
    7+45       0.1456      0.45  |Q     V  |         |         |         |  
    7+50       0.1487      0.46  |Q     V  |         |         |         |  
    7+55       0.1520      0.47  |Q     V  |         |         |         |  
    8+ 0       0.1553      0.48  |Q     V  |         |         |         |  
    8+ 5       0.1587      0.50  |Q     V  |         |         |         |  
    8+10       0.1623      0.52  | Q    V  |         |         |         |  
    8+15       0.1660      0.54  | Q     V |         |         |         |  
    8+20       0.1699      0.56  | Q     V |         |         |         |  
    8+25       0.1738      0.57  | Q     V |         |         |         |  
    8+30       0.1777      0.57  | Q     V |         |         |         |  
    8+35       0.1817      0.58  | Q     V |         |         |         |  
    8+40       0.1857      0.59  | Q      V|         |         |         |  
    8+45       0.1899      0.60  | Q      V|         |         |         |  
    8+50       0.1941      0.61  | Q      V|         |         |         |  
    8+55       0.1984      0.63  | Q      V|         |         |         |  
    9+ 0       0.2028      0.64  | Q      V|         |         |         |  
    9+ 5       0.2073      0.65  | Q       V         |         |         |  
    9+10       0.2120      0.67  | Q       V         |         |         |  
    9+15       0.2168      0.70  | Q       V         |         |         |  
    9+20       0.2218      0.72  | Q       V         |         |         |  
    9+25       0.2268      0.73  | Q       |V        |         |         |  
    9+30       0.2320      0.75  |  Q      |V        |         |         |  
    9+35       0.2372      0.76  |  Q      |V        |         |         |  
    9+40       0.2426      0.78  |  Q      |V        |         |         |  
    9+45       0.2481      0.79  |  Q      | V       |         |         |  
    9+50       0.2536      0.81  |  Q      | V       |         |         |  
    9+55       0.2592      0.82  |  Q      | V       |         |         |  
   10+ 0       0.2650      0.83  |  Q      |  V      |         |         |  
   10+ 5       0.2707      0.83  |  Q      |  V      |         |         |  
   10+10       0.2761      0.78  |  Q      |  V      |         |         |  
   10+15       0.2809      0.71  | Q       |  V      |         |         |  
   10+20       0.2855      0.66  | Q       |   V     |         |         |  
   10+25       0.2900      0.65  | Q       |   V     |         |         |  
   10+30       0.2943      0.63  | Q       |   V     |         |         |  
   10+35       0.2987      0.63  | Q       |   V     |         |         |  
   10+40       0.3033      0.67  | Q       |   V     |         |         |  
   10+45       0.3083      0.72  | Q       |    V    |         |         |  
   10+50       0.3134      0.75  | Q       |    V    |         |         |  
   10+55       0.3186      0.76  |  Q      |    V    |         |         |  
   11+ 0       0.3239      0.76  |  Q      |    V    |         |         |  
   11+ 5       0.3292      0.77  |  Q      |     V   |         |         |  
   11+10       0.3344      0.76  |  Q      |     V   |         |         |  
   11+15       0.3396      0.75  |  Q      |     V   |         |         |  
   11+20       0.3448      0.75  |  Q      |     V   |         |         |  
   11+25       0.3499      0.75  | Q       |      V  |         |         |  
   11+30       0.3551      0.75  | Q       |      V  |         |         |  
   11+35       0.3602      0.74  | Q       |      V  |         |         |  
   11+40       0.3652      0.73  | Q       |      V  |         |         |  
   11+45       0.3701      0.71  | Q       |       V |         |         |  
   11+50       0.3749      0.70  | Q       |       V |         |         |  
   11+55       0.3797      0.70  | Q       |       V |         |         |  
   12+ 0       0.3846      0.71  | Q       |       V |         |         |  
   12+ 5       0.3896      0.72  | Q       |        V|         |         |  
   12+10       0.3949      0.78  |  Q      |        V|         |         |  
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   12+15       0.4008      0.86  |  Q      |        V|         |         |  
   12+20       0.4071      0.90  |  Q      |        V|         |         |  
   12+25       0.4135      0.93  |  Q      |         V         |         |  
   12+30       0.4201      0.96  |  Q      |         V         |         |  
   12+35       0.4268      0.98  |  Q      |         V         |         |  
   12+40       0.4338      1.01  |   Q     |         |V        |         |  
   12+45       0.4409      1.04  |   Q     |         |V        |         |  
   12+50       0.4482      1.06  |   Q     |         | V       |         |  
   12+55       0.4556      1.08  |   Q     |         | V       |         |  
   13+ 0       0.4631      1.10  |   Q     |         | V       |         |  
   13+ 5       0.4708      1.12  |   Q     |         |  V      |         |  
   13+10       0.4789      1.17  |   Q     |         |  V      |         |  
   13+15       0.4873      1.23  |   Q     |         |  V      |         |  
   13+20       0.4960      1.26  |    Q    |         |   V     |         |  
   13+25       0.5049      1.28  |    Q    |         |   V     |         |  
   13+30       0.5138      1.30  |    Q    |         |    V    |         |  
   13+35       0.5227      1.29  |    Q    |         |    V    |         |  
   13+40       0.5309      1.20  |   Q     |         |     V   |         |  
   13+45       0.5384      1.09  |   Q     |         |     V   |         |  
   13+50       0.5455      1.02  |   Q     |         |     V   |         |  
   13+55       0.5523      0.99  |  Q      |         |      V  |         |  
   14+ 0       0.5590      0.97  |  Q      |         |      V  |         |  
   14+ 5       0.5657      0.97  |  Q      |         |      V  |         |  
   14+10       0.5725      0.99  |  Q      |         |       V |         |  
   14+15       0.5796      1.03  |   Q     |         |       V |         |  
   14+20       0.5867      1.04  |   Q     |         |       V |         |  
   14+25       0.5939      1.04  |   Q     |         |        V|         |  
   14+30       0.6010      1.03  |   Q     |         |        V|         |  
   14+35       0.6081      1.03  |   Q     |         |        V|         |  
   14+40       0.6152      1.03  |   Q     |         |         V         |  
   14+45       0.6222      1.03  |   Q     |         |         V         |  
   14+50       0.6293      1.02  |   Q     |         |         V         |  
   14+55       0.6363      1.01  |   Q     |         |         |V        |  
   15+ 0       0.6432      1.00  |   Q     |         |         |V        |  
   15+ 5       0.6500      0.99  |  Q      |         |         |V        |  
   15+10       0.6568      0.98  |  Q      |         |         | V       |  
   15+15       0.6635      0.97  |  Q      |         |         | V       |  
   15+20       0.6701      0.96  |  Q      |         |         | V       |  
   15+25       0.6766      0.95  |  Q      |         |         |  V      |  
   15+30       0.6830      0.94  |  Q      |         |         |  V      |  
   15+35       0.6894      0.92  |  Q      |         |         |  V      |  
   15+40       0.6955      0.88  |  Q      |         |         |   V     |  
   15+45       0.7012      0.83  |  Q      |         |         |   V     |  
   15+50       0.7068      0.81  |  Q      |         |         |   V     |  
   15+55       0.7122      0.79  |  Q      |         |         |   V     |  
   16+ 0       0.7176      0.78  |  Q      |         |         |    V    |  
   16+ 5       0.7227      0.75  | Q       |         |         |    V    |  
   16+10       0.7270      0.62  | Q       |         |         |    V    |  
   16+15       0.7301      0.45  |Q        |         |         |    V    |  
   16+20       0.7325      0.35  |Q        |         |         |    V    |  
   16+25       0.7346      0.30  |Q        |         |         |     V   |  
   16+30       0.7364      0.27  |Q        |         |         |     V   |  
   16+35       0.7381      0.24  Q         |         |         |     V   |  
   16+40       0.7396      0.22  Q         |         |         |     V   |  
   16+45       0.7409      0.19  Q         |         |         |     V   |  
   16+50       0.7421      0.17  Q         |         |         |     V   |  
   16+55       0.7432      0.16  Q         |         |         |     V   |  
   17+ 0       0.7442      0.15  Q         |         |         |     V   |  
   17+ 5       0.7453      0.15  Q         |         |         |     V   |  
   17+10       0.7463      0.16  Q         |         |         |     V   |  
   17+15       0.7475      0.17  Q         |         |         |     V   |  
   17+20       0.7488      0.18  Q         |         |         |     V   |  
   17+25       0.7501      0.19  Q         |         |         |     V   |  
   17+30       0.7514      0.19  Q         |         |         |     V   |  
   17+35       0.7527      0.19  Q         |         |         |     V   |  
   17+40       0.7540      0.19  Q         |         |         |      V  |  
   17+45       0.7553      0.19  Q         |         |         |      V  |  
   17+50       0.7566      0.19  Q         |         |         |      V  |  
   17+55       0.7579      0.18  Q         |         |         |      V  |  
   18+ 0       0.7590      0.17  Q         |         |         |      V  |  
   18+ 5       0.7602      0.17  Q         |         |         |      V  |  
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   18+10       0.7613      0.16  Q         |         |         |      V  |  
   18+15       0.7625      0.16  Q         |         |         |      V  |  
   18+20       0.7636      0.16  Q         |         |         |      V  |  
   18+25       0.7647      0.16  Q         |         |         |      V  |  
   18+30       0.7658      0.16  Q         |         |         |      V  |  
   18+35       0.7669      0.16  Q         |         |         |      V  |  
   18+40       0.7679      0.15  Q         |         |         |      V  |  
   18+45       0.7689      0.14  Q         |         |         |      V  |  
   18+50       0.7698      0.13  Q         |         |         |      V  |  
   18+55       0.7706      0.12  Q         |         |         |      V  |  
   19+ 0       0.7713      0.10  Q         |         |         |      V  |  
   19+ 5       0.7720      0.10  Q         |         |         |      V  |  
   19+10       0.7727      0.10  Q         |         |         |      V  |  
   19+15       0.7734      0.11  Q         |         |         |      V  |  
   19+20       0.7742      0.12  Q         |         |         |       V |  
   19+25       0.7751      0.13  Q         |         |         |       V |  
   19+30       0.7761      0.14  Q         |         |         |       V |  
   19+35       0.7770      0.14  Q         |         |         |       V |  
   19+40       0.7780      0.14  Q         |         |         |       V |  
   19+45       0.7789      0.13  Q         |         |         |       V |  
   19+50       0.7797      0.12  Q         |         |         |       V |  
   19+55       0.7805      0.11  Q         |         |         |       V |  
   20+ 0       0.7812      0.10  Q         |         |         |       V |  
   20+ 5       0.7818      0.09  Q         |         |         |       V |  
   20+10       0.7825      0.10  Q         |         |         |       V |  
   20+15       0.7832      0.11  Q         |         |         |       V |  
   20+20       0.7840      0.11  Q         |         |         |       V |  
   20+25       0.7848      0.11  Q         |         |         |       V |  
   20+30       0.7856      0.12  Q         |         |         |       V |  
   20+35       0.7864      0.12  Q         |         |         |       V |  
   20+40       0.7872      0.12  Q         |         |         |       V |  
   20+45       0.7880      0.12  Q         |         |         |       V |  
   20+50       0.7888      0.12  Q         |         |         |       V |  
   20+55       0.7896      0.11  Q         |         |         |       V |  
   21+ 0       0.7902      0.10  Q         |         |         |       V |  
   21+ 5       0.7908      0.09  Q         |         |         |       V |  
   21+10       0.7915      0.10  Q         |         |         |       V |  
   21+15       0.7923      0.11  Q         |         |         |       V |  
   21+20       0.7930      0.11  Q         |         |         |       V |  
   21+25       0.7937      0.10  Q         |         |         |       V |  
   21+30       0.7944      0.09  Q         |         |         |        V|  
   21+35       0.7950      0.09  Q         |         |         |        V|  
   21+40       0.7956      0.10  Q         |         |         |        V|  
   21+45       0.7964      0.11  Q         |         |         |        V|  
   21+50       0.7971      0.11  Q         |         |         |        V|  
   21+55       0.7978      0.10  Q         |         |         |        V|  
   22+ 0       0.7985      0.09  Q         |         |         |        V|  
   22+ 5       0.7991      0.09  Q         |         |         |        V|  
   22+10       0.7997      0.10  Q         |         |         |        V|  
   22+15       0.8004      0.10  Q         |         |         |        V|  
   22+20       0.8012      0.11  Q         |         |         |        V|  
   22+25       0.8019      0.10  Q         |         |         |        V|  
   22+30       0.8025      0.09  Q         |         |         |        V|  
   22+35       0.8031      0.09  Q         |         |         |        V|  
   22+40       0.8037      0.09  Q         |         |         |        V|  
   22+45       0.8043      0.08  Q         |         |         |        V|  
   22+50       0.8049      0.08  Q         |         |         |        V|  
   22+55       0.8054      0.08  Q         |         |         |        V|  
   23+ 0       0.8060      0.08  Q         |         |         |        V|  
   23+ 5       0.8065      0.08  Q         |         |         |        V|  
   23+10       0.8071      0.08  Q         |         |         |        V|  
   23+15       0.8076      0.08  Q         |         |         |        V|  
   23+20       0.8082      0.08  Q         |         |         |        V|  
   23+25       0.8087      0.08  Q         |         |         |        V|  
   23+30       0.8093      0.08  Q         |         |         |        V|  
   23+35       0.8098      0.08  Q         |         |         |        V|  
   23+40       0.8104      0.08  Q         |         |         |        V|  
   23+45       0.8109      0.08  Q         |         |         |        V|  
   23+50       0.8115      0.08  Q         |         |         |        V|  
   23+55       0.8120      0.08  Q         |         |         |        V|  
   24+ 0       0.8125      0.08  Q         |         |         |        V|  
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   24+ 5       0.8131      0.07  Q         |         |         |        V|  
   24+10       0.8135      0.06  Q         |         |         |        V|  
   24+15       0.8137      0.04  Q         |         |         |        V|  
   24+20       0.8139      0.02  Q         |         |         |        V|  
   24+25       0.8140      0.02  Q         |         |         |        V|  
   24+30       0.8141      0.01  Q         |         |         |        V|  
   24+35       0.8142      0.01  Q         |         |         |        V|  
   24+40       0.8142      0.01  Q         |         |         |        V|  
   24+45       0.8143      0.01  Q         |         |         |        V|  
   24+50       0.8143      0.01  Q         |         |         |        V|  
   24+55       0.8143      0.00  Q         |         |         |        V|  
   25+ 0       0.8144      0.00  Q         |         |         |        V|  
   25+ 5       0.8144      0.00  Q         |         |         |        V|  
   25+10       0.8144      0.00  Q         |         |         |        V|  
   25+15       0.8144      0.00  Q         |         |         |        V|  
   25+20       0.8144      0.00  Q         |         |         |        V|  
   25+25       0.8144      0.00  Q         |         |         |        V|  
   25+30       0.8144      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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Basin B – 2‐Year, 24‐Hour Storm Duration 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  09/29/15 File: BASINBEX242.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD PRE-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 2-YEAR, 24-HOUR STORM DURATION 
 FILENAME: BASINBEX 
  
 -------------------------------------------------------------------- 
 Drainage Area =     111.68(Ac.)  =      0.175 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =     111.68(Ac.)  =      0.175 Sq. Mi. 
 USER Entry of lag time in hours 
 Lag time =    0.209 Hr. 
 Lag time =    12.52 Min. 
 25% of lag time =     3.13 Min. 
 40% of lag time =     5.01 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
       111.68         2.00        223.36 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
       111.68         5.00        558.40 
 
 STORM EVENT (YEAR) =    2.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    2.000(In) 
 Areal adjustment factor =   99.98 % 
 Adjusted average point rain =    2.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
    111.680           79.90         0.000 
  Total Area Entered =    111.68(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 79.9  62.9      0.439     0.000        0.439       1.000      0.439 
                                                          Sum (F) =   0.439 
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 Area averaged mean soil loss (F) (In/Hr) =  0.439 
 Minimum soil loss rate ((In/Hr)) =  0.219 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.900 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         39.937          4.346              4.892 
     2   0.167         79.875         17.838             20.077 
     3   0.250        119.812         26.719             30.073 
     4   0.333        159.750         17.477             19.670 
     5   0.417        199.687          8.542              9.614 
     6   0.500        239.624          5.384              6.059 
     7   0.583        279.562          4.019              4.523 
     8   0.667        319.499          3.085              3.472 
     9   0.750        359.436          2.441              2.748 
    10   0.833        399.374          1.944              2.188 
    11   0.917        439.311          1.525              1.717 
    12   1.000        479.249          1.257              1.414 
    13   1.083        519.186          1.164              1.310 
    14   1.167        559.123          0.918              1.033 
    15   1.250        599.061          0.766              0.863 
    16   1.333        638.998          0.643              0.723 
    17   1.417        678.935          0.517              0.582 
    18   1.500        718.873          0.405              0.456 
    19   1.583        758.810          0.399              0.450 
    20   1.667        798.748          0.399              0.450 
    21   1.750        838.685          0.212              0.239 
                               Sum = 100.000   Sum=     112.552 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.016       (  0.778)       0.014        0.002 
   2   0.17     0.07      0.016       (  0.775)       0.014        0.002 
   3   0.25     0.07      0.016       (  0.772)       0.014        0.002 
   4   0.33     0.10      0.024       (  0.769)       0.022        0.002 
   5   0.42     0.10      0.024       (  0.766)       0.022        0.002 
   6   0.50     0.10      0.024       (  0.763)       0.022        0.002 
   7   0.58     0.10      0.024       (  0.760)       0.022        0.002 
   8   0.67     0.10      0.024       (  0.757)       0.022        0.002 
   9   0.75     0.10      0.024       (  0.754)       0.022        0.002 
  10   0.83     0.13      0.032       (  0.751)       0.029        0.003 
  11   0.92     0.13      0.032       (  0.748)       0.029        0.003 
  12   1.00     0.13      0.032       (  0.745)       0.029        0.003 
  13   1.08     0.10      0.024       (  0.742)       0.022        0.002 
  14   1.17     0.10      0.024       (  0.739)       0.022        0.002 
  15   1.25     0.10      0.024       (  0.736)       0.022        0.002 
  16   1.33     0.10      0.024       (  0.734)       0.022        0.002 
  17   1.42     0.10      0.024       (  0.731)       0.022        0.002 
  18   1.50     0.10      0.024       (  0.728)       0.022        0.002 
  19   1.58     0.10      0.024       (  0.725)       0.022        0.002 
  20   1.67     0.10      0.024       (  0.722)       0.022        0.002 
  21   1.75     0.10      0.024       (  0.719)       0.022        0.002 
  22   1.83     0.13      0.032       (  0.716)       0.029        0.003 
  23   1.92     0.13      0.032       (  0.713)       0.029        0.003 
  24   2.00     0.13      0.032       (  0.710)       0.029        0.003 
  25   2.08     0.13      0.032       (  0.707)       0.029        0.003 
  26   2.17     0.13      0.032       (  0.705)       0.029        0.003 
  27   2.25     0.13      0.032       (  0.702)       0.029        0.003 
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  28   2.33     0.13      0.032       (  0.699)       0.029        0.003 
  29   2.42     0.13      0.032       (  0.696)       0.029        0.003 
  30   2.50     0.13      0.032       (  0.693)       0.029        0.003 
  31   2.58     0.17      0.040       (  0.690)       0.036        0.004 
  32   2.67     0.17      0.040       (  0.687)       0.036        0.004 
  33   2.75     0.17      0.040       (  0.685)       0.036        0.004 
  34   2.83     0.17      0.040       (  0.682)       0.036        0.004 
  35   2.92     0.17      0.040       (  0.679)       0.036        0.004 
  36   3.00     0.17      0.040       (  0.676)       0.036        0.004 
  37   3.08     0.17      0.040       (  0.673)       0.036        0.004 
  38   3.17     0.17      0.040       (  0.671)       0.036        0.004 
  39   3.25     0.17      0.040       (  0.668)       0.036        0.004 
  40   3.33     0.17      0.040       (  0.665)       0.036        0.004 
  41   3.42     0.17      0.040       (  0.662)       0.036        0.004 
  42   3.50     0.17      0.040       (  0.660)       0.036        0.004 
  43   3.58     0.17      0.040       (  0.657)       0.036        0.004 
  44   3.67     0.17      0.040       (  0.654)       0.036        0.004 
  45   3.75     0.17      0.040       (  0.651)       0.036        0.004 
  46   3.83     0.20      0.048       (  0.649)       0.043        0.005 
  47   3.92     0.20      0.048       (  0.646)       0.043        0.005 
  48   4.00     0.20      0.048       (  0.643)       0.043        0.005 
  49   4.08     0.20      0.048       (  0.640)       0.043        0.005 
  50   4.17     0.20      0.048       (  0.638)       0.043        0.005 
  51   4.25     0.20      0.048       (  0.635)       0.043        0.005 
  52   4.33     0.23      0.056       (  0.632)       0.050        0.006 
  53   4.42     0.23      0.056       (  0.629)       0.050        0.006 
  54   4.50     0.23      0.056       (  0.627)       0.050        0.006 
  55   4.58     0.23      0.056       (  0.624)       0.050        0.006 
  56   4.67     0.23      0.056       (  0.621)       0.050        0.006 
  57   4.75     0.23      0.056       (  0.619)       0.050        0.006 
  58   4.83     0.27      0.064       (  0.616)       0.058        0.006 
  59   4.92     0.27      0.064       (  0.613)       0.058        0.006 
  60   5.00     0.27      0.064       (  0.611)       0.058        0.006 
  61   5.08     0.20      0.048       (  0.608)       0.043        0.005 
  62   5.17     0.20      0.048       (  0.605)       0.043        0.005 
  63   5.25     0.20      0.048       (  0.603)       0.043        0.005 
  64   5.33     0.23      0.056       (  0.600)       0.050        0.006 
  65   5.42     0.23      0.056       (  0.598)       0.050        0.006 
  66   5.50     0.23      0.056       (  0.595)       0.050        0.006 
  67   5.58     0.27      0.064       (  0.592)       0.058        0.006 
  68   5.67     0.27      0.064       (  0.590)       0.058        0.006 
  69   5.75     0.27      0.064       (  0.587)       0.058        0.006 
  70   5.83     0.27      0.064       (  0.585)       0.058        0.006 
  71   5.92     0.27      0.064       (  0.582)       0.058        0.006 
  72   6.00     0.27      0.064       (  0.579)       0.058        0.006 
  73   6.08     0.30      0.072       (  0.577)       0.065        0.007 
  74   6.17     0.30      0.072       (  0.574)       0.065        0.007 
  75   6.25     0.30      0.072       (  0.572)       0.065        0.007 
  76   6.33     0.30      0.072       (  0.569)       0.065        0.007 
  77   6.42     0.30      0.072       (  0.567)       0.065        0.007 
  78   6.50     0.30      0.072       (  0.564)       0.065        0.007 
  79   6.58     0.33      0.080       (  0.561)       0.072        0.008 
  80   6.67     0.33      0.080       (  0.559)       0.072        0.008 
  81   6.75     0.33      0.080       (  0.556)       0.072        0.008 
  82   6.83     0.33      0.080       (  0.554)       0.072        0.008 
  83   6.92     0.33      0.080       (  0.551)       0.072        0.008 
  84   7.00     0.33      0.080       (  0.549)       0.072        0.008 
  85   7.08     0.33      0.080       (  0.546)       0.072        0.008 
  86   7.17     0.33      0.080       (  0.544)       0.072        0.008 
  87   7.25     0.33      0.080       (  0.541)       0.072        0.008 
  88   7.33     0.37      0.088       (  0.539)       0.079        0.009 
  89   7.42     0.37      0.088       (  0.536)       0.079        0.009 
  90   7.50     0.37      0.088       (  0.534)       0.079        0.009 
  91   7.58     0.40      0.096       (  0.532)       0.086        0.010 
  92   7.67     0.40      0.096       (  0.529)       0.086        0.010 
  93   7.75     0.40      0.096       (  0.527)       0.086        0.010 
  94   7.83     0.43      0.104       (  0.524)       0.094        0.010 
  95   7.92     0.43      0.104       (  0.522)       0.094        0.010 
  96   8.00     0.43      0.104       (  0.519)       0.094        0.010 
  97   8.08     0.50      0.120       (  0.517)       0.108        0.012 
  98   8.17     0.50      0.120       (  0.515)       0.108        0.012 
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  99   8.25     0.50      0.120       (  0.512)       0.108        0.012 
 100   8.33     0.50      0.120       (  0.510)       0.108        0.012 
 101   8.42     0.50      0.120       (  0.507)       0.108        0.012 
 102   8.50     0.50      0.120       (  0.505)       0.108        0.012 
 103   8.58     0.53      0.128       (  0.503)       0.115        0.013 
 104   8.67     0.53      0.128       (  0.500)       0.115        0.013 
 105   8.75     0.53      0.128       (  0.498)       0.115        0.013 
 106   8.83     0.57      0.136       (  0.496)       0.122        0.014 
 107   8.92     0.57      0.136       (  0.493)       0.122        0.014 
 108   9.00     0.57      0.136       (  0.491)       0.122        0.014 
 109   9.08     0.63      0.152       (  0.489)       0.137        0.015 
 110   9.17     0.63      0.152       (  0.486)       0.137        0.015 
 111   9.25     0.63      0.152       (  0.484)       0.137        0.015 
 112   9.33     0.67      0.160       (  0.482)       0.144        0.016 
 113   9.42     0.67      0.160       (  0.479)       0.144        0.016 
 114   9.50     0.67      0.160       (  0.477)       0.144        0.016 
 115   9.58     0.70      0.168       (  0.475)       0.151        0.017 
 116   9.67     0.70      0.168       (  0.473)       0.151        0.017 
 117   9.75     0.70      0.168       (  0.470)       0.151        0.017 
 118   9.83     0.73      0.176       (  0.468)       0.158        0.018 
 119   9.92     0.73      0.176       (  0.466)       0.158        0.018 
 120  10.00     0.73      0.176       (  0.463)       0.158        0.018 
 121  10.08     0.50      0.120       (  0.461)       0.108        0.012 
 122  10.17     0.50      0.120       (  0.459)       0.108        0.012 
 123  10.25     0.50      0.120       (  0.457)       0.108        0.012 
 124  10.33     0.50      0.120       (  0.455)       0.108        0.012 
 125  10.42     0.50      0.120       (  0.452)       0.108        0.012 
 126  10.50     0.50      0.120       (  0.450)       0.108        0.012 
 127  10.58     0.67      0.160       (  0.448)       0.144        0.016 
 128  10.67     0.67      0.160       (  0.446)       0.144        0.016 
 129  10.75     0.67      0.160       (  0.444)       0.144        0.016 
 130  10.83     0.67      0.160       (  0.441)       0.144        0.016 
 131  10.92     0.67      0.160       (  0.439)       0.144        0.016 
 132  11.00     0.67      0.160       (  0.437)       0.144        0.016 
 133  11.08     0.63      0.152       (  0.435)       0.137        0.015 
 134  11.17     0.63      0.152       (  0.433)       0.137        0.015 
 135  11.25     0.63      0.152       (  0.431)       0.137        0.015 
 136  11.33     0.63      0.152       (  0.429)       0.137        0.015 
 137  11.42     0.63      0.152       (  0.426)       0.137        0.015 
 138  11.50     0.63      0.152       (  0.424)       0.137        0.015 
 139  11.58     0.57      0.136       (  0.422)       0.122        0.014 
 140  11.67     0.57      0.136       (  0.420)       0.122        0.014 
 141  11.75     0.57      0.136       (  0.418)       0.122        0.014 
 142  11.83     0.60      0.144       (  0.416)       0.130        0.014 
 143  11.92     0.60      0.144       (  0.414)       0.130        0.014 
 144  12.00     0.60      0.144       (  0.412)       0.130        0.014 
 145  12.08     0.83      0.200       (  0.410)       0.180        0.020 
 146  12.17     0.83      0.200       (  0.408)       0.180        0.020 
 147  12.25     0.83      0.200       (  0.406)       0.180        0.020 
 148  12.33     0.87      0.208       (  0.404)       0.187        0.021 
 149  12.42     0.87      0.208       (  0.402)       0.187        0.021 
 150  12.50     0.87      0.208       (  0.400)       0.187        0.021 
 151  12.58     0.93      0.224       (  0.398)       0.202        0.022 
 152  12.67     0.93      0.224       (  0.396)       0.202        0.022 
 153  12.75     0.93      0.224       (  0.394)       0.202        0.022 
 154  12.83     0.97      0.232       (  0.392)       0.209        0.023 
 155  12.92     0.97      0.232       (  0.390)       0.209        0.023 
 156  13.00     0.97      0.232       (  0.388)       0.209        0.023 
 157  13.08     1.13      0.272       (  0.386)       0.245        0.027 
 158  13.17     1.13      0.272       (  0.384)       0.245        0.027 
 159  13.25     1.13      0.272       (  0.382)       0.245        0.027 
 160  13.33     1.13      0.272       (  0.380)       0.245        0.027 
 161  13.42     1.13      0.272       (  0.378)       0.245        0.027 
 162  13.50     1.13      0.272       (  0.376)       0.245        0.027 
 163  13.58     0.77      0.184       (  0.374)       0.166        0.018 
 164  13.67     0.77      0.184       (  0.372)       0.166        0.018 
 165  13.75     0.77      0.184       (  0.370)       0.166        0.018 
 166  13.83     0.77      0.184       (  0.368)       0.166        0.018 
 167  13.92     0.77      0.184       (  0.366)       0.166        0.018 
 168  14.00     0.77      0.184       (  0.365)       0.166        0.018 
 169  14.08     0.90      0.216       (  0.363)       0.194        0.022 
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 170  14.17     0.90      0.216       (  0.361)       0.194        0.022 
 171  14.25     0.90      0.216       (  0.359)       0.194        0.022 
 172  14.33     0.87      0.208       (  0.357)       0.187        0.021 
 173  14.42     0.87      0.208       (  0.355)       0.187        0.021 
 174  14.50     0.87      0.208       (  0.354)       0.187        0.021 
 175  14.58     0.87      0.208       (  0.352)       0.187        0.021 
 176  14.67     0.87      0.208       (  0.350)       0.187        0.021 
 177  14.75     0.87      0.208       (  0.348)       0.187        0.021 
 178  14.83     0.83      0.200       (  0.346)       0.180        0.020 
 179  14.92     0.83      0.200       (  0.345)       0.180        0.020 
 180  15.00     0.83      0.200       (  0.343)       0.180        0.020 
 181  15.08     0.80      0.192       (  0.341)       0.173        0.019 
 182  15.17     0.80      0.192       (  0.339)       0.173        0.019 
 183  15.25     0.80      0.192       (  0.338)       0.173        0.019 
 184  15.33     0.77      0.184       (  0.336)       0.166        0.018 
 185  15.42     0.77      0.184       (  0.334)       0.166        0.018 
 186  15.50     0.77      0.184       (  0.332)       0.166        0.018 
 187  15.58     0.63      0.152       (  0.331)       0.137        0.015 
 188  15.67     0.63      0.152       (  0.329)       0.137        0.015 
 189  15.75     0.63      0.152       (  0.327)       0.137        0.015 
 190  15.83     0.63      0.152       (  0.326)       0.137        0.015 
 191  15.92     0.63      0.152       (  0.324)       0.137        0.015 
 192  16.00     0.63      0.152       (  0.322)       0.137        0.015 
 193  16.08     0.13      0.032       (  0.321)       0.029        0.003 
 194  16.17     0.13      0.032       (  0.319)       0.029        0.003 
 195  16.25     0.13      0.032       (  0.317)       0.029        0.003 
 196  16.33     0.13      0.032       (  0.316)       0.029        0.003 
 197  16.42     0.13      0.032       (  0.314)       0.029        0.003 
 198  16.50     0.13      0.032       (  0.313)       0.029        0.003 
 199  16.58     0.10      0.024       (  0.311)       0.022        0.002 
 200  16.67     0.10      0.024       (  0.309)       0.022        0.002 
 201  16.75     0.10      0.024       (  0.308)       0.022        0.002 
 202  16.83     0.10      0.024       (  0.306)       0.022        0.002 
 203  16.92     0.10      0.024       (  0.305)       0.022        0.002 
 204  17.00     0.10      0.024       (  0.303)       0.022        0.002 
 205  17.08     0.17      0.040       (  0.302)       0.036        0.004 
 206  17.17     0.17      0.040       (  0.300)       0.036        0.004 
 207  17.25     0.17      0.040       (  0.299)       0.036        0.004 
 208  17.33     0.17      0.040       (  0.297)       0.036        0.004 
 209  17.42     0.17      0.040       (  0.296)       0.036        0.004 
 210  17.50     0.17      0.040       (  0.294)       0.036        0.004 
 211  17.58     0.17      0.040       (  0.293)       0.036        0.004 
 212  17.67     0.17      0.040       (  0.291)       0.036        0.004 
 213  17.75     0.17      0.040       (  0.290)       0.036        0.004 
 214  17.83     0.13      0.032       (  0.288)       0.029        0.003 
 215  17.92     0.13      0.032       (  0.287)       0.029        0.003 
 216  18.00     0.13      0.032       (  0.285)       0.029        0.003 
 217  18.08     0.13      0.032       (  0.284)       0.029        0.003 
 218  18.17     0.13      0.032       (  0.283)       0.029        0.003 
 219  18.25     0.13      0.032       (  0.281)       0.029        0.003 
 220  18.33     0.13      0.032       (  0.280)       0.029        0.003 
 221  18.42     0.13      0.032       (  0.279)       0.029        0.003 
 222  18.50     0.13      0.032       (  0.277)       0.029        0.003 
 223  18.58     0.10      0.024       (  0.276)       0.022        0.002 
 224  18.67     0.10      0.024       (  0.275)       0.022        0.002 
 225  18.75     0.10      0.024       (  0.273)       0.022        0.002 
 226  18.83     0.07      0.016       (  0.272)       0.014        0.002 
 227  18.92     0.07      0.016       (  0.271)       0.014        0.002 
 228  19.00     0.07      0.016       (  0.269)       0.014        0.002 
 229  19.08     0.10      0.024       (  0.268)       0.022        0.002 
 230  19.17     0.10      0.024       (  0.267)       0.022        0.002 
 231  19.25     0.10      0.024       (  0.266)       0.022        0.002 
 232  19.33     0.13      0.032       (  0.264)       0.029        0.003 
 233  19.42     0.13      0.032       (  0.263)       0.029        0.003 
 234  19.50     0.13      0.032       (  0.262)       0.029        0.003 
 235  19.58     0.10      0.024       (  0.261)       0.022        0.002 
 236  19.67     0.10      0.024       (  0.259)       0.022        0.002 
 237  19.75     0.10      0.024       (  0.258)       0.022        0.002 
 238  19.83     0.07      0.016       (  0.257)       0.014        0.002 
 239  19.92     0.07      0.016       (  0.256)       0.014        0.002 
 240  20.00     0.07      0.016       (  0.255)       0.014        0.002 
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 241  20.08     0.10      0.024       (  0.254)       0.022        0.002 
 242  20.17     0.10      0.024       (  0.253)       0.022        0.002 
 243  20.25     0.10      0.024       (  0.252)       0.022        0.002 
 244  20.33     0.10      0.024       (  0.250)       0.022        0.002 
 245  20.42     0.10      0.024       (  0.249)       0.022        0.002 
 246  20.50     0.10      0.024       (  0.248)       0.022        0.002 
 247  20.58     0.10      0.024       (  0.247)       0.022        0.002 
 248  20.67     0.10      0.024       (  0.246)       0.022        0.002 
 249  20.75     0.10      0.024       (  0.245)       0.022        0.002 
 250  20.83     0.07      0.016       (  0.244)       0.014        0.002 
 251  20.92     0.07      0.016       (  0.243)       0.014        0.002 
 252  21.00     0.07      0.016       (  0.242)       0.014        0.002 
 253  21.08     0.10      0.024       (  0.241)       0.022        0.002 
 254  21.17     0.10      0.024       (  0.240)       0.022        0.002 
 255  21.25     0.10      0.024       (  0.239)       0.022        0.002 
 256  21.33     0.07      0.016       (  0.238)       0.014        0.002 
 257  21.42     0.07      0.016       (  0.238)       0.014        0.002 
 258  21.50     0.07      0.016       (  0.237)       0.014        0.002 
 259  21.58     0.10      0.024       (  0.236)       0.022        0.002 
 260  21.67     0.10      0.024       (  0.235)       0.022        0.002 
 261  21.75     0.10      0.024       (  0.234)       0.022        0.002 
 262  21.83     0.07      0.016       (  0.233)       0.014        0.002 
 263  21.92     0.07      0.016       (  0.233)       0.014        0.002 
 264  22.00     0.07      0.016       (  0.232)       0.014        0.002 
 265  22.08     0.10      0.024       (  0.231)       0.022        0.002 
 266  22.17     0.10      0.024       (  0.230)       0.022        0.002 
 267  22.25     0.10      0.024       (  0.229)       0.022        0.002 
 268  22.33     0.07      0.016       (  0.229)       0.014        0.002 
 269  22.42     0.07      0.016       (  0.228)       0.014        0.002 
 270  22.50     0.07      0.016       (  0.227)       0.014        0.002 
 271  22.58     0.07      0.016       (  0.227)       0.014        0.002 
 272  22.67     0.07      0.016       (  0.226)       0.014        0.002 
 273  22.75     0.07      0.016       (  0.225)       0.014        0.002 
 274  22.83     0.07      0.016       (  0.225)       0.014        0.002 
 275  22.92     0.07      0.016       (  0.224)       0.014        0.002 
 276  23.00     0.07      0.016       (  0.224)       0.014        0.002 
 277  23.08     0.07      0.016       (  0.223)       0.014        0.002 
 278  23.17     0.07      0.016       (  0.223)       0.014        0.002 
 279  23.25     0.07      0.016       (  0.222)       0.014        0.002 
 280  23.33     0.07      0.016       (  0.222)       0.014        0.002 
 281  23.42     0.07      0.016       (  0.221)       0.014        0.002 
 282  23.50     0.07      0.016       (  0.221)       0.014        0.002 
 283  23.58     0.07      0.016       (  0.221)       0.014        0.002 
 284  23.67     0.07      0.016       (  0.220)       0.014        0.002 
 285  23.75     0.07      0.016       (  0.220)       0.014        0.002 
 286  23.83     0.07      0.016       (  0.220)       0.014        0.002 
 287  23.92     0.07      0.016       (  0.220)       0.014        0.002 
 288  24.00     0.07      0.016       (  0.219)       0.014        0.002 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =     2.4 
 Flood volume = Effective rainfall      0.20(In) 
  times area     111.7(Ac.)/[(In)/(Ft.)] =       1.9(Ac.Ft) 
 Total soil loss =      1.80(In) 
 Total soil loss =    16.748(Ac.Ft) 
 Total rainfall =      2.00(In) 
 Flood volume =       81062.0 Cubic Feet 
 Total soil loss =      729558.0 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      2.946(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0001      0.01  Q         |         |         |         |  
    0+10       0.0003      0.04  Q         |         |         |         |  
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    0+15       0.0009      0.09  Q         |         |         |         |  
    0+20       0.0018      0.12  Q         |         |         |         |  
    0+25       0.0029      0.15  Q         |         |         |         |  
    0+30       0.0042      0.19  Q         |         |         |         |  
    0+35       0.0056      0.21  Q         |         |         |         |  
    0+40       0.0072      0.22  Q         |         |         |         |  
    0+45       0.0088      0.23  Q         |         |         |         |  
    0+50       0.0105      0.25  Q         |         |         |         |  
    0+55       0.0123      0.27  VQ        |         |         |         |  
    1+ 0       0.0143      0.30  VQ        |         |         |         |  
    1+ 5       0.0165      0.31  VQ        |         |         |         |  
    1+10       0.0186      0.31  VQ        |         |         |         |  
    1+15       0.0206      0.29  VQ        |         |         |         |  
    1+20       0.0225      0.28  VQ        |         |         |         |  
    1+25       0.0244      0.28  VQ        |         |         |         |  
    1+30       0.0263      0.27  VQ        |         |         |         |  
    1+35       0.0282      0.27  VQ        |         |         |         |  
    1+40       0.0301      0.27  VQ        |         |         |         |  
    1+45       0.0319      0.27  VQ        |         |         |         |  
    1+50       0.0339      0.28  VQ        |         |         |         |  
    1+55       0.0359      0.29  VQ        |         |         |         |  
    2+ 0       0.0381      0.32  VQ        |         |         |         |  
    2+ 5       0.0403      0.33  VQ        |         |         |         |  
    2+10       0.0427      0.34  VQ        |         |         |         |  
    2+15       0.0450      0.34  VQ        |         |         |         |  
    2+20       0.0474      0.35  |Q        |         |         |         |  
    2+25       0.0498      0.35  |Q        |         |         |         |  
    2+30       0.0523      0.35  |Q        |         |         |         |  
    2+35       0.0547      0.36  |Q        |         |         |         |  
    2+40       0.0573      0.37  |Q        |         |         |         |  
    2+45       0.0601      0.40  |Q        |         |         |         |  
    2+50       0.0629      0.42  |Q        |         |         |         |  
    2+55       0.0659      0.42  |Q        |         |         |         |  
    3+ 0       0.0688      0.43  |Q        |         |         |         |  
    3+ 5       0.0718      0.43  |Q        |         |         |         |  
    3+10       0.0748      0.44  |Q        |         |         |         |  
    3+15       0.0779      0.44  |Q        |         |         |         |  
    3+20       0.0809      0.44  |Q        |         |         |         |  
    3+25       0.0840      0.44  |Q        |         |         |         |  
    3+30       0.0870      0.45  |Q        |         |         |         |  
    3+35       0.0901      0.45  |Q        |         |         |         |  
    3+40       0.0932      0.45  |QV       |         |         |         |  
    3+45       0.0963      0.45  |QV       |         |         |         |  
    3+50       0.0994      0.45  |QV       |         |         |         |  
    3+55       0.1026      0.47  |QV       |         |         |         |  
    4+ 0       0.1060      0.49  |QV       |         |         |         |  
    4+ 5       0.1095      0.51  | Q       |         |         |         |  
    4+10       0.1131      0.52  | Q       |         |         |         |  
    4+15       0.1167      0.52  | Q       |         |         |         |  
    4+20       0.1203      0.53  | Q       |         |         |         |  
    4+25       0.1241      0.55  | Q       |         |         |         |  
    4+30       0.1281      0.58  | Q       |         |         |         |  
    4+35       0.1322      0.59  | Q       |         |         |         |  
    4+40       0.1363      0.60  | Q       |         |         |         |  
    4+45       0.1405      0.61  | QV      |         |         |         |  
    4+50       0.1447      0.62  | QV      |         |         |         |  
    4+55       0.1491      0.64  | QV      |         |         |         |  
    5+ 0       0.1537      0.66  | QV      |         |         |         |  
    5+ 5       0.1583      0.67  | QV      |         |         |         |  
    5+10       0.1628      0.65  | QV      |         |         |         |  
    5+15       0.1670      0.61  | QV      |         |         |         |  
    5+20       0.1710      0.59  | QV      |         |         |         |  
    5+25       0.1751      0.59  | QV      |         |         |         |  
    5+30       0.1793      0.61  | QV      |         |         |         |  
    5+35       0.1836      0.62  | QV      |         |         |         |  
    5+40       0.1880      0.64  | Q V     |         |         |         |  
    5+45       0.1926      0.67  | Q V     |         |         |         |  
    5+50       0.1974      0.69  | Q V     |         |         |         |  
    5+55       0.2022      0.70  | Q V     |         |         |         |  
    6+ 0       0.2070      0.70  | Q V     |         |         |         |  
    6+ 5       0.2119      0.71  | Q V     |         |         |         |  
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    6+10       0.2169      0.73  | Q V     |         |         |         |  
    6+15       0.2221      0.75  |  QV     |         |         |         |  
    6+20       0.2274      0.77  |  QV     |         |         |         |  
    6+25       0.2328      0.78  |  Q V    |         |         |         |  
    6+30       0.2382      0.79  |  Q V    |         |         |         |  
    6+35       0.2437      0.80  |  Q V    |         |         |         |  
    6+40       0.2493      0.82  |  Q V    |         |         |         |  
    6+45       0.2551      0.84  |  Q V    |         |         |         |  
    6+50       0.2610      0.86  |  Q V    |         |         |         |  
    6+55       0.2670      0.87  |  Q V    |         |         |         |  
    7+ 0       0.2731      0.88  |  Q V    |         |         |         |  
    7+ 5       0.2791      0.88  |  Q V    |         |         |         |  
    7+10       0.2852      0.89  |  Q  V   |         |         |         |  
    7+15       0.2914      0.89  |  Q  V   |         |         |         |  
    7+20       0.2975      0.90  |  Q  V   |         |         |         |  
    7+25       0.3038      0.91  |  Q  V   |         |         |         |  
    7+30       0.3103      0.94  |  Q  V   |         |         |         |  
    7+35       0.3169      0.96  |  Q  V   |         |         |         |  
    7+40       0.3237      0.98  |  Q  V   |         |         |         |  
    7+45       0.3307      1.01  |   Q  V  |         |         |         |  
    7+50       0.3378      1.04  |   Q  V  |         |         |         |  
    7+55       0.3452      1.07  |   Q  V  |         |         |         |  
    8+ 0       0.3527      1.10  |   Q  V  |         |         |         |  
    8+ 5       0.3605      1.13  |   Q  V  |         |         |         |  
    8+10       0.3685      1.17  |   Q  V  |         |         |         |  
    8+15       0.3770      1.23  |   Q   V |         |         |         |  
    8+20       0.3857      1.27  |    Q  V |         |         |         |  
    8+25       0.3946      1.29  |    Q  V |         |         |         |  
    8+30       0.4035      1.30  |    Q  V |         |         |         |  
    8+35       0.4126      1.31  |    Q  V |         |         |         |  
    8+40       0.4218      1.34  |    Q   V|         |         |         |  
    8+45       0.4312      1.37  |    Q   V|         |         |         |  
    8+50       0.4408      1.39  |    Q   V|         |         |         |  
    8+55       0.4506      1.42  |    Q   V|         |         |         |  
    9+ 0       0.4606      1.45  |    Q   V|         |         |         |  
    9+ 5       0.4708      1.48  |    Q    V         |         |         |  
    9+10       0.4814      1.53  |     Q   V         |         |         |  
    9+15       0.4923      1.59  |     Q   V         |         |         |  
    9+20       0.5035      1.63  |     Q   V         |         |         |  
    9+25       0.5150      1.67  |     Q   |V        |         |         |  
    9+30       0.5267      1.70  |     Q   |V        |         |         |  
    9+35       0.5387      1.73  |     Q   |V        |         |         |  
    9+40       0.5508      1.77  |      Q  |V        |         |         |  
    9+45       0.5632      1.80  |      Q  | V       |         |         |  
    9+50       0.5759      1.83  |      Q  | V       |         |         |  
    9+55       0.5887      1.86  |      Q  | V       |         |         |  
   10+ 0       0.6017      1.90  |      Q  | V       |         |         |  
   10+ 5       0.6148      1.89  |      Q  |  V      |         |         |  
   10+10       0.6271      1.79  |      Q  |  V      |         |         |  
   10+15       0.6384      1.64  |     Q   |  V      |         |         |  
   10+20       0.6489      1.53  |     Q   |  V      |         |         |  
   10+25       0.6592      1.49  |    Q    |   V     |         |         |  
   10+30       0.6692      1.46  |    Q    |   V     |         |         |  
   10+35       0.6792      1.46  |    Q    |   V     |         |         |  
   10+40       0.6897      1.52  |     Q   |   V     |         |         |  
   10+45       0.7009      1.63  |     Q   |    V    |         |         |  
   10+50       0.7126      1.70  |     Q   |    V    |         |         |  
   10+55       0.7245      1.73  |     Q   |    V    |         |         |  
   11+ 0       0.7365      1.74  |     Q   |    V    |         |         |  
   11+ 5       0.7485      1.75  |      Q  |     V   |         |         |  
   11+10       0.7606      1.74  |     Q   |     V   |         |         |  
   11+15       0.7724      1.73  |     Q   |     V   |         |         |  
   11+20       0.7843      1.72  |     Q   |     V   |         |         |  
   11+25       0.7961      1.71  |     Q   |      V  |         |         |  
   11+30       0.8078      1.71  |     Q   |      V  |         |         |  
   11+35       0.8196      1.70  |     Q   |      V  |         |         |  
   11+40       0.8311      1.67  |     Q   |      V  |         |         |  
   11+45       0.8422      1.62  |     Q   |       V |         |         |  
   11+50       0.8532      1.59  |     Q   |       V |         |         |  
   11+55       0.8642      1.60  |     Q   |       V |         |         |  
   12+ 0       0.8753      1.61  |     Q   |       V |         |         |  
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   12+ 5       0.8866      1.65  |     Q   |        V|         |         |  
   12+10       0.8988      1.76  |      Q  |        V|         |         |  
   12+15       0.9121      1.93  |      Q  |        V|         |         |  
   12+20       0.9262      2.05  |       Q |        V|         |         |  
   12+25       0.9408      2.12  |       Q |         V         |         |  
   12+30       0.9557      2.17  |       Q |         V         |         |  
   12+35       0.9710      2.22  |       Q |         V         |         |  
   12+40       0.9867      2.28  |        Q|         |V        |         |  
   12+45       1.0029      2.35  |        Q|         |V        |         |  
   12+50       1.0194      2.40  |        Q|         |V        |         |  
   12+55       1.0362      2.44  |        Q|         | V       |         |  
   13+ 0       1.0534      2.49  |        Q|         | V       |         |  
   13+ 5       1.0708      2.54  |         Q         |  V      |         |  
   13+10       1.0890      2.64  |         Q         |  V      |         |  
   13+15       1.1081      2.77  |         |Q        |  V      |         |  
   13+20       1.1279      2.87  |         |Q        |   V     |         |  
   13+25       1.1479      2.91  |         |Q        |   V     |         |  
   13+30       1.1682      2.95  |         |Q        |    V    |         |  
   13+35       1.1884      2.93  |         |Q        |    V    |         |  
   13+40       1.2075      2.77  |         |Q        |    V    |         |  
   13+45       1.2248      2.52  |         Q         |     V   |         |  
   13+50       1.2411      2.36  |        Q|         |     V   |         |  
   13+55       1.2568      2.28  |        Q|         |      V  |         |  
   14+ 0       1.2722      2.24  |       Q |         |      V  |         |  
   14+ 5       1.2875      2.22  |       Q |         |      V  |         |  
   14+10       1.3031      2.26  |        Q|         |       V |         |  
   14+15       1.3192      2.34  |        Q|         |       V |         |  
   14+20       1.3356      2.38  |        Q|         |       V |         |  
   14+25       1.3520      2.38  |        Q|         |        V|         |  
   14+30       1.3683      2.37  |        Q|         |        V|         |  
   14+35       1.3845      2.36  |        Q|         |        V|         |  
   14+40       1.4007      2.35  |        Q|         |         V         |  
   14+45       1.4168      2.35  |        Q|         |         V         |  
   14+50       1.4330      2.34  |        Q|         |         V         |  
   14+55       1.4490      2.32  |        Q|         |         |V        |  
   15+ 0       1.4648      2.30  |        Q|         |         |V        |  
   15+ 5       1.4805      2.28  |        Q|         |         |V        |  
   15+10       1.4960      2.25  |        Q|         |         | V       |  
   15+15       1.5113      2.22  |       Q |         |         | V       |  
   15+20       1.5264      2.20  |       Q |         |         | V       |  
   15+25       1.5414      2.17  |       Q |         |         |  V      |  
   15+30       1.5561      2.14  |       Q |         |         |  V      |  
   15+35       1.5706      2.11  |       Q |         |         |  V      |  
   15+40       1.5846      2.03  |       Q |         |         |   V     |  
   15+45       1.5979      1.93  |      Q  |         |         |   V     |  
   15+50       1.6107      1.86  |      Q  |         |         |   V     |  
   15+55       1.6233      1.82  |      Q  |         |         |   V     |  
   16+ 0       1.6357      1.80  |      Q  |         |         |    V    |  
   16+ 5       1.6475      1.72  |     Q   |         |         |    V    |  
   16+10       1.6576      1.47  |    Q    |         |         |    V    |  
   16+15       1.6652      1.10  |   Q     |         |         |    V    |  
   16+20       1.6710      0.85  |  Q      |         |         |    V    |  
   16+25       1.6760      0.73  | Q       |         |         |     V   |  
   16+30       1.6805      0.65  | Q       |         |         |     V   |  
   16+35       1.6845      0.59  | Q       |         |         |     V   |  
   16+40       1.6881      0.52  | Q       |         |         |     V   |  
   16+45       1.6913      0.46  |Q        |         |         |     V   |  
   16+50       1.6942      0.42  |Q        |         |         |     V   |  
   16+55       1.6969      0.39  |Q        |         |         |     V   |  
   17+ 0       1.6994      0.36  |Q        |         |         |     V   |  
   17+ 5       1.7018      0.35  |Q        |         |         |     V   |  
   17+10       1.7044      0.37  |Q        |         |         |     V   |  
   17+15       1.7071      0.40  |Q        |         |         |     V   |  
   17+20       1.7100      0.42  |Q        |         |         |     V   |  
   17+25       1.7130      0.43  |Q        |         |         |     V   |  
   17+30       1.7160      0.43  |Q        |         |         |     V   |  
   17+35       1.7190      0.43  |Q        |         |         |     V   |  
   17+40       1.7220      0.43  |Q        |         |         |      V  |  
   17+45       1.7250      0.43  |Q        |         |         |      V  |  
   17+50       1.7279      0.43  |Q        |         |         |      V  |  
   17+55       1.7308      0.42  |Q        |         |         |      V  |  
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   18+ 0       1.7336      0.40  |Q        |         |         |      V  |  
   18+ 5       1.7362      0.38  |Q        |         |         |      V  |  
   18+10       1.7388      0.38  |Q        |         |         |      V  |  
   18+15       1.7414      0.37  |Q        |         |         |      V  |  
   18+20       1.7439      0.37  |Q        |         |         |      V  |  
   18+25       1.7465      0.37  |Q        |         |         |      V  |  
   18+30       1.7490      0.37  |Q        |         |         |      V  |  
   18+35       1.7515      0.36  |Q        |         |         |      V  |  
   18+40       1.7539      0.35  |Q        |         |         |      V  |  
   18+45       1.7561      0.32  |Q        |         |         |      V  |  
   18+50       1.7582      0.30  |Q        |         |         |      V  |  
   18+55       1.7601      0.28  |Q        |         |         |      V  |  
   19+ 0       1.7618      0.25  Q         |         |         |      V  |  
   19+ 5       1.7634      0.23  Q         |         |         |      V  |  
   19+10       1.7650      0.24  Q         |         |         |      V  |  
   19+15       1.7667      0.25  |Q        |         |         |      V  |  
   19+20       1.7685      0.27  |Q        |         |         |       V |  
   19+25       1.7705      0.29  |Q        |         |         |       V |  
   19+30       1.7726      0.31  |Q        |         |         |       V |  
   19+35       1.7749      0.32  |Q        |         |         |       V |  
   19+40       1.7770      0.32  |Q        |         |         |       V |  
   19+45       1.7791      0.30  |Q        |         |         |       V |  
   19+50       1.7810      0.28  |Q        |         |         |       V |  
   19+55       1.7828      0.26  |Q        |         |         |       V |  
   20+ 0       1.7844      0.23  Q         |         |         |       V |  
   20+ 5       1.7859      0.22  Q         |         |         |       V |  
   20+10       1.7875      0.23  Q         |         |         |       V |  
   20+15       1.7892      0.24  Q         |         |         |       V |  
   20+20       1.7909      0.26  |Q        |         |         |       V |  
   20+25       1.7927      0.26  |Q        |         |         |       V |  
   20+30       1.7945      0.26  |Q        |         |         |       V |  
   20+35       1.7964      0.27  |Q        |         |         |       V |  
   20+40       1.7982      0.27  |Q        |         |         |       V |  
   20+45       1.8000      0.27  |Q        |         |         |       V |  
   20+50       1.8019      0.26  |Q        |         |         |       V |  
   20+55       1.8036      0.25  Q         |         |         |       V |  
   21+ 0       1.8051      0.22  Q         |         |         |       V |  
   21+ 5       1.8066      0.21  Q         |         |         |       V |  
   21+10       1.8081      0.22  Q         |         |         |       V |  
   21+15       1.8098      0.24  Q         |         |         |       V |  
   21+20       1.8115      0.25  Q         |         |         |       V |  
   21+25       1.8131      0.24  Q         |         |         |       V |  
   21+30       1.8146      0.22  Q         |         |         |        V|  
   21+35       1.8160      0.21  Q         |         |         |        V|  
   21+40       1.8175      0.22  Q         |         |         |        V|  
   21+45       1.8192      0.24  Q         |         |         |        V|  
   21+50       1.8209      0.25  Q         |         |         |        V|  
   21+55       1.8225      0.24  Q         |         |         |        V|  
   22+ 0       1.8240      0.21  Q         |         |         |        V|  
   22+ 5       1.8254      0.21  Q         |         |         |        V|  
   22+10       1.8269      0.22  Q         |         |         |        V|  
   22+15       1.8285      0.24  Q         |         |         |        V|  
   22+20       1.8302      0.25  Q         |         |         |        V|  
   22+25       1.8318      0.23  Q         |         |         |        V|  
   22+30       1.8333      0.21  Q         |         |         |        V|  
   22+35       1.8347      0.20  Q         |         |         |        V|  
   22+40       1.8360      0.20  Q         |         |         |        V|  
   22+45       1.8373      0.19  Q         |         |         |        V|  
   22+50       1.8386      0.19  Q         |         |         |        V|  
   22+55       1.8399      0.19  Q         |         |         |        V|  
   23+ 0       1.8412      0.19  Q         |         |         |        V|  
   23+ 5       1.8425      0.18  Q         |         |         |        V|  
   23+10       1.8438      0.18  Q         |         |         |        V|  
   23+15       1.8450      0.18  Q         |         |         |        V|  
   23+20       1.8463      0.18  Q         |         |         |        V|  
   23+25       1.8475      0.18  Q         |         |         |        V|  
   23+30       1.8488      0.18  Q         |         |         |        V|  
   23+35       1.8500      0.18  Q         |         |         |        V|  
   23+40       1.8513      0.18  Q         |         |         |        V|  
   23+45       1.8525      0.18  Q         |         |         |        V|  
   23+50       1.8538      0.18  Q         |         |         |        V|  
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   23+55       1.8550      0.18  Q         |         |         |        V|  
   24+ 0       1.8562      0.18  Q         |         |         |        V|  
   24+ 5       1.8574      0.17  Q         |         |         |        V|  
   24+10       1.8584      0.14  Q         |         |         |        V|  
   24+15       1.8590      0.09  Q         |         |         |        V|  
   24+20       1.8595      0.06  Q         |         |         |        V|  
   24+25       1.8598      0.05  Q         |         |         |        V|  
   24+30       1.8600      0.04  Q         |         |         |        V|  
   24+35       1.8602      0.03  Q         |         |         |        V|  
   24+40       1.8604      0.02  Q         |         |         |        V|  
   24+45       1.8605      0.02  Q         |         |         |        V|  
   24+50       1.8606      0.01  Q         |         |         |        V|  
   24+55       1.8607      0.01  Q         |         |         |        V|  
   25+ 0       1.8607      0.01  Q         |         |         |        V|  
   25+ 5       1.8608      0.01  Q         |         |         |        V|  
   25+10       1.8608      0.01  Q         |         |         |        V|  
   25+15       1.8609      0.00  Q         |         |         |        V|  
   25+20       1.8609      0.00  Q         |         |         |        V|  
   25+25       1.8609      0.00  Q         |         |         |        V|  
   25+30       1.8609      0.00  Q         |         |         |        V|  
   25+35       1.8609      0.00  Q         |         |         |        V|  
   25+40       1.8609      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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Post‐Project Condition Unit Hydrograph Calculations 
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Basin A – 2‐Year, 24‐Hour Storm Duration 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  09/29/15 File: BASINAP242.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 2-YEAR, 24-HOUR STORM DURATION 
 FILENAME: BASINAP 
  
 -------------------------------------------------------------------- 
 Drainage Area =      48.87(Ac.)  =      0.076 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =      48.87(Ac.)  =      0.076 Sq. Mi. 
 USER Entry of lag time in hours 
 Lag time =    0.192 Hr. 
 Lag time =    11.51 Min. 
 25% of lag time =     2.88 Min. 
 40% of lag time =     4.60 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        48.87         2.00         97.74 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        48.87         5.00        244.35 
 
 STORM EVENT (YEAR) =    2.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    2.000(In) 
 Areal adjustment factor =   99.99 % 
 Adjusted average point rain =    2.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
     48.870           74.50         0.271 
  Total Area Entered =     48.87(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 74.5  56.4      0.507     0.271        0.383       1.000      0.383 
                                                          Sum (F) =   0.383 
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 Area averaged mean soil loss (F) (In/Hr) =  0.383 
 Minimum soil loss rate ((In/Hr)) =  0.192 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.683 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         43.434          4.936              2.431 
     2   0.167         86.869         20.645             10.168 
     3   0.250        130.303         28.213             13.895 
     4   0.333        173.738         15.754              7.759 
     5   0.417        217.172          7.683              3.784 
     6   0.500        260.607          5.127              2.525 
     7   0.583        304.041          3.828              1.885 
     8   0.667        347.476          2.859              1.408 
     9   0.750        390.910          2.298              1.132 
    10   0.833        434.344          1.749              0.862 
    11   0.917        477.779          1.384              0.681 
    12   1.000        521.213          1.267              0.624 
    13   1.083        564.648          0.991              0.488 
    14   1.167        608.082          0.817              0.402 
    15   1.250        651.517          0.666              0.328 
    16   1.333        694.951          0.515              0.254 
    17   1.417        738.386          0.434              0.214 
    18   1.500        781.820          0.434              0.214 
    19   1.583        825.255          0.399              0.197 
                               Sum = 100.000   Sum=      49.252 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.016       (  0.679)       0.011        0.005 
   2   0.17     0.07      0.016       (  0.677)       0.011        0.005 
   3   0.25     0.07      0.016       (  0.674)       0.011        0.005 
   4   0.33     0.10      0.024       (  0.671)       0.016        0.008 
   5   0.42     0.10      0.024       (  0.669)       0.016        0.008 
   6   0.50     0.10      0.024       (  0.666)       0.016        0.008 
   7   0.58     0.10      0.024       (  0.664)       0.016        0.008 
   8   0.67     0.10      0.024       (  0.661)       0.016        0.008 
   9   0.75     0.10      0.024       (  0.658)       0.016        0.008 
  10   0.83     0.13      0.032       (  0.656)       0.022        0.010 
  11   0.92     0.13      0.032       (  0.653)       0.022        0.010 
  12   1.00     0.13      0.032       (  0.651)       0.022        0.010 
  13   1.08     0.10      0.024       (  0.648)       0.016        0.008 
  14   1.17     0.10      0.024       (  0.645)       0.016        0.008 
  15   1.25     0.10      0.024       (  0.643)       0.016        0.008 
  16   1.33     0.10      0.024       (  0.640)       0.016        0.008 
  17   1.42     0.10      0.024       (  0.638)       0.016        0.008 
  18   1.50     0.10      0.024       (  0.635)       0.016        0.008 
  19   1.58     0.10      0.024       (  0.633)       0.016        0.008 
  20   1.67     0.10      0.024       (  0.630)       0.016        0.008 
  21   1.75     0.10      0.024       (  0.628)       0.016        0.008 
  22   1.83     0.13      0.032       (  0.625)       0.022        0.010 
  23   1.92     0.13      0.032       (  0.623)       0.022        0.010 
  24   2.00     0.13      0.032       (  0.620)       0.022        0.010 
  25   2.08     0.13      0.032       (  0.618)       0.022        0.010 
  26   2.17     0.13      0.032       (  0.615)       0.022        0.010 
  27   2.25     0.13      0.032       (  0.613)       0.022        0.010 
  28   2.33     0.13      0.032       (  0.610)       0.022        0.010 
  29   2.42     0.13      0.032       (  0.608)       0.022        0.010 
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  30   2.50     0.13      0.032       (  0.605)       0.022        0.010 
  31   2.58     0.17      0.040       (  0.603)       0.027        0.013 
  32   2.67     0.17      0.040       (  0.600)       0.027        0.013 
  33   2.75     0.17      0.040       (  0.598)       0.027        0.013 
  34   2.83     0.17      0.040       (  0.595)       0.027        0.013 
  35   2.92     0.17      0.040       (  0.593)       0.027        0.013 
  36   3.00     0.17      0.040       (  0.590)       0.027        0.013 
  37   3.08     0.17      0.040       (  0.588)       0.027        0.013 
  38   3.17     0.17      0.040       (  0.585)       0.027        0.013 
  39   3.25     0.17      0.040       (  0.583)       0.027        0.013 
  40   3.33     0.17      0.040       (  0.581)       0.027        0.013 
  41   3.42     0.17      0.040       (  0.578)       0.027        0.013 
  42   3.50     0.17      0.040       (  0.576)       0.027        0.013 
  43   3.58     0.17      0.040       (  0.573)       0.027        0.013 
  44   3.67     0.17      0.040       (  0.571)       0.027        0.013 
  45   3.75     0.17      0.040       (  0.569)       0.027        0.013 
  46   3.83     0.20      0.048       (  0.566)       0.033        0.015 
  47   3.92     0.20      0.048       (  0.564)       0.033        0.015 
  48   4.00     0.20      0.048       (  0.561)       0.033        0.015 
  49   4.08     0.20      0.048       (  0.559)       0.033        0.015 
  50   4.17     0.20      0.048       (  0.557)       0.033        0.015 
  51   4.25     0.20      0.048       (  0.554)       0.033        0.015 
  52   4.33     0.23      0.056       (  0.552)       0.038        0.018 
  53   4.42     0.23      0.056       (  0.549)       0.038        0.018 
  54   4.50     0.23      0.056       (  0.547)       0.038        0.018 
  55   4.58     0.23      0.056       (  0.545)       0.038        0.018 
  56   4.67     0.23      0.056       (  0.542)       0.038        0.018 
  57   4.75     0.23      0.056       (  0.540)       0.038        0.018 
  58   4.83     0.27      0.064       (  0.538)       0.044        0.020 
  59   4.92     0.27      0.064       (  0.535)       0.044        0.020 
  60   5.00     0.27      0.064       (  0.533)       0.044        0.020 
  61   5.08     0.20      0.048       (  0.531)       0.033        0.015 
  62   5.17     0.20      0.048       (  0.529)       0.033        0.015 
  63   5.25     0.20      0.048       (  0.526)       0.033        0.015 
  64   5.33     0.23      0.056       (  0.524)       0.038        0.018 
  65   5.42     0.23      0.056       (  0.522)       0.038        0.018 
  66   5.50     0.23      0.056       (  0.519)       0.038        0.018 
  67   5.58     0.27      0.064       (  0.517)       0.044        0.020 
  68   5.67     0.27      0.064       (  0.515)       0.044        0.020 
  69   5.75     0.27      0.064       (  0.512)       0.044        0.020 
  70   5.83     0.27      0.064       (  0.510)       0.044        0.020 
  71   5.92     0.27      0.064       (  0.508)       0.044        0.020 
  72   6.00     0.27      0.064       (  0.506)       0.044        0.020 
  73   6.08     0.30      0.072       (  0.503)       0.049        0.023 
  74   6.17     0.30      0.072       (  0.501)       0.049        0.023 
  75   6.25     0.30      0.072       (  0.499)       0.049        0.023 
  76   6.33     0.30      0.072       (  0.497)       0.049        0.023 
  77   6.42     0.30      0.072       (  0.495)       0.049        0.023 
  78   6.50     0.30      0.072       (  0.492)       0.049        0.023 
  79   6.58     0.33      0.080       (  0.490)       0.055        0.025 
  80   6.67     0.33      0.080       (  0.488)       0.055        0.025 
  81   6.75     0.33      0.080       (  0.486)       0.055        0.025 
  82   6.83     0.33      0.080       (  0.484)       0.055        0.025 
  83   6.92     0.33      0.080       (  0.481)       0.055        0.025 
  84   7.00     0.33      0.080       (  0.479)       0.055        0.025 
  85   7.08     0.33      0.080       (  0.477)       0.055        0.025 
  86   7.17     0.33      0.080       (  0.475)       0.055        0.025 
  87   7.25     0.33      0.080       (  0.473)       0.055        0.025 
  88   7.33     0.37      0.088       (  0.470)       0.060        0.028 
  89   7.42     0.37      0.088       (  0.468)       0.060        0.028 
  90   7.50     0.37      0.088       (  0.466)       0.060        0.028 
  91   7.58     0.40      0.096       (  0.464)       0.066        0.030 
  92   7.67     0.40      0.096       (  0.462)       0.066        0.030 
  93   7.75     0.40      0.096       (  0.460)       0.066        0.030 
  94   7.83     0.43      0.104       (  0.458)       0.071        0.033 
  95   7.92     0.43      0.104       (  0.456)       0.071        0.033 
  96   8.00     0.43      0.104       (  0.453)       0.071        0.033 
  97   8.08     0.50      0.120       (  0.451)       0.082        0.038 
  98   8.17     0.50      0.120       (  0.449)       0.082        0.038 
  99   8.25     0.50      0.120       (  0.447)       0.082        0.038 
 100   8.33     0.50      0.120       (  0.445)       0.082        0.038 
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 101   8.42     0.50      0.120       (  0.443)       0.082        0.038 
 102   8.50     0.50      0.120       (  0.441)       0.082        0.038 
 103   8.58     0.53      0.128       (  0.439)       0.087        0.041 
 104   8.67     0.53      0.128       (  0.437)       0.087        0.041 
 105   8.75     0.53      0.128       (  0.435)       0.087        0.041 
 106   8.83     0.57      0.136       (  0.433)       0.093        0.043 
 107   8.92     0.57      0.136       (  0.431)       0.093        0.043 
 108   9.00     0.57      0.136       (  0.429)       0.093        0.043 
 109   9.08     0.63      0.152       (  0.427)       0.104        0.048 
 110   9.17     0.63      0.152       (  0.424)       0.104        0.048 
 111   9.25     0.63      0.152       (  0.422)       0.104        0.048 
 112   9.33     0.67      0.160       (  0.420)       0.109        0.051 
 113   9.42     0.67      0.160       (  0.418)       0.109        0.051 
 114   9.50     0.67      0.160       (  0.416)       0.109        0.051 
 115   9.58     0.70      0.168       (  0.414)       0.115        0.053 
 116   9.67     0.70      0.168       (  0.412)       0.115        0.053 
 117   9.75     0.70      0.168       (  0.410)       0.115        0.053 
 118   9.83     0.73      0.176       (  0.409)       0.120        0.056 
 119   9.92     0.73      0.176       (  0.407)       0.120        0.056 
 120  10.00     0.73      0.176       (  0.405)       0.120        0.056 
 121  10.08     0.50      0.120       (  0.403)       0.082        0.038 
 122  10.17     0.50      0.120       (  0.401)       0.082        0.038 
 123  10.25     0.50      0.120       (  0.399)       0.082        0.038 
 124  10.33     0.50      0.120       (  0.397)       0.082        0.038 
 125  10.42     0.50      0.120       (  0.395)       0.082        0.038 
 126  10.50     0.50      0.120       (  0.393)       0.082        0.038 
 127  10.58     0.67      0.160       (  0.391)       0.109        0.051 
 128  10.67     0.67      0.160       (  0.389)       0.109        0.051 
 129  10.75     0.67      0.160       (  0.387)       0.109        0.051 
 130  10.83     0.67      0.160       (  0.385)       0.109        0.051 
 131  10.92     0.67      0.160       (  0.383)       0.109        0.051 
 132  11.00     0.67      0.160       (  0.382)       0.109        0.051 
 133  11.08     0.63      0.152       (  0.380)       0.104        0.048 
 134  11.17     0.63      0.152       (  0.378)       0.104        0.048 
 135  11.25     0.63      0.152       (  0.376)       0.104        0.048 
 136  11.33     0.63      0.152       (  0.374)       0.104        0.048 
 137  11.42     0.63      0.152       (  0.372)       0.104        0.048 
 138  11.50     0.63      0.152       (  0.370)       0.104        0.048 
 139  11.58     0.57      0.136       (  0.369)       0.093        0.043 
 140  11.67     0.57      0.136       (  0.367)       0.093        0.043 
 141  11.75     0.57      0.136       (  0.365)       0.093        0.043 
 142  11.83     0.60      0.144       (  0.363)       0.098        0.046 
 143  11.92     0.60      0.144       (  0.361)       0.098        0.046 
 144  12.00     0.60      0.144       (  0.359)       0.098        0.046 
 145  12.08     0.83      0.200       (  0.358)       0.137        0.063 
 146  12.17     0.83      0.200       (  0.356)       0.137        0.063 
 147  12.25     0.83      0.200       (  0.354)       0.137        0.063 
 148  12.33     0.87      0.208       (  0.352)       0.142        0.066 
 149  12.42     0.87      0.208       (  0.351)       0.142        0.066 
 150  12.50     0.87      0.208       (  0.349)       0.142        0.066 
 151  12.58     0.93      0.224       (  0.347)       0.153        0.071 
 152  12.67     0.93      0.224       (  0.345)       0.153        0.071 
 153  12.75     0.93      0.224       (  0.344)       0.153        0.071 
 154  12.83     0.97      0.232       (  0.342)       0.158        0.073 
 155  12.92     0.97      0.232       (  0.340)       0.158        0.073 
 156  13.00     0.97      0.232       (  0.338)       0.158        0.073 
 157  13.08     1.13      0.272       (  0.337)       0.186        0.086 
 158  13.17     1.13      0.272       (  0.335)       0.186        0.086 
 159  13.25     1.13      0.272       (  0.333)       0.186        0.086 
 160  13.33     1.13      0.272       (  0.332)       0.186        0.086 
 161  13.42     1.13      0.272       (  0.330)       0.186        0.086 
 162  13.50     1.13      0.272       (  0.328)       0.186        0.086 
 163  13.58     0.77      0.184       (  0.326)       0.126        0.058 
 164  13.67     0.77      0.184       (  0.325)       0.126        0.058 
 165  13.75     0.77      0.184       (  0.323)       0.126        0.058 
 166  13.83     0.77      0.184       (  0.322)       0.126        0.058 
 167  13.92     0.77      0.184       (  0.320)       0.126        0.058 
 168  14.00     0.77      0.184       (  0.318)       0.126        0.058 
 169  14.08     0.90      0.216       (  0.317)       0.148        0.068 
 170  14.17     0.90      0.216       (  0.315)       0.148        0.068 
 171  14.25     0.90      0.216       (  0.313)       0.148        0.068 
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 172  14.33     0.87      0.208       (  0.312)       0.142        0.066 
 173  14.42     0.87      0.208       (  0.310)       0.142        0.066 
 174  14.50     0.87      0.208       (  0.309)       0.142        0.066 
 175  14.58     0.87      0.208       (  0.307)       0.142        0.066 
 176  14.67     0.87      0.208       (  0.305)       0.142        0.066 
 177  14.75     0.87      0.208       (  0.304)       0.142        0.066 
 178  14.83     0.83      0.200       (  0.302)       0.137        0.063 
 179  14.92     0.83      0.200       (  0.301)       0.137        0.063 
 180  15.00     0.83      0.200       (  0.299)       0.137        0.063 
 181  15.08     0.80      0.192       (  0.298)       0.131        0.061 
 182  15.17     0.80      0.192       (  0.296)       0.131        0.061 
 183  15.25     0.80      0.192       (  0.295)       0.131        0.061 
 184  15.33     0.77      0.184       (  0.293)       0.126        0.058 
 185  15.42     0.77      0.184       (  0.292)       0.126        0.058 
 186  15.50     0.77      0.184       (  0.290)       0.126        0.058 
 187  15.58     0.63      0.152       (  0.289)       0.104        0.048 
 188  15.67     0.63      0.152       (  0.287)       0.104        0.048 
 189  15.75     0.63      0.152       (  0.286)       0.104        0.048 
 190  15.83     0.63      0.152       (  0.284)       0.104        0.048 
 191  15.92     0.63      0.152       (  0.283)       0.104        0.048 
 192  16.00     0.63      0.152       (  0.281)       0.104        0.048 
 193  16.08     0.13      0.032       (  0.280)       0.022        0.010 
 194  16.17     0.13      0.032       (  0.278)       0.022        0.010 
 195  16.25     0.13      0.032       (  0.277)       0.022        0.010 
 196  16.33     0.13      0.032       (  0.276)       0.022        0.010 
 197  16.42     0.13      0.032       (  0.274)       0.022        0.010 
 198  16.50     0.13      0.032       (  0.273)       0.022        0.010 
 199  16.58     0.10      0.024       (  0.271)       0.016        0.008 
 200  16.67     0.10      0.024       (  0.270)       0.016        0.008 
 201  16.75     0.10      0.024       (  0.269)       0.016        0.008 
 202  16.83     0.10      0.024       (  0.267)       0.016        0.008 
 203  16.92     0.10      0.024       (  0.266)       0.016        0.008 
 204  17.00     0.10      0.024       (  0.265)       0.016        0.008 
 205  17.08     0.17      0.040       (  0.263)       0.027        0.013 
 206  17.17     0.17      0.040       (  0.262)       0.027        0.013 
 207  17.25     0.17      0.040       (  0.261)       0.027        0.013 
 208  17.33     0.17      0.040       (  0.259)       0.027        0.013 
 209  17.42     0.17      0.040       (  0.258)       0.027        0.013 
 210  17.50     0.17      0.040       (  0.257)       0.027        0.013 
 211  17.58     0.17      0.040       (  0.255)       0.027        0.013 
 212  17.67     0.17      0.040       (  0.254)       0.027        0.013 
 213  17.75     0.17      0.040       (  0.253)       0.027        0.013 
 214  17.83     0.13      0.032       (  0.252)       0.022        0.010 
 215  17.92     0.13      0.032       (  0.250)       0.022        0.010 
 216  18.00     0.13      0.032       (  0.249)       0.022        0.010 
 217  18.08     0.13      0.032       (  0.248)       0.022        0.010 
 218  18.17     0.13      0.032       (  0.247)       0.022        0.010 
 219  18.25     0.13      0.032       (  0.246)       0.022        0.010 
 220  18.33     0.13      0.032       (  0.244)       0.022        0.010 
 221  18.42     0.13      0.032       (  0.243)       0.022        0.010 
 222  18.50     0.13      0.032       (  0.242)       0.022        0.010 
 223  18.58     0.10      0.024       (  0.241)       0.016        0.008 
 224  18.67     0.10      0.024       (  0.240)       0.016        0.008 
 225  18.75     0.10      0.024       (  0.238)       0.016        0.008 
 226  18.83     0.07      0.016       (  0.237)       0.011        0.005 
 227  18.92     0.07      0.016       (  0.236)       0.011        0.005 
 228  19.00     0.07      0.016       (  0.235)       0.011        0.005 
 229  19.08     0.10      0.024       (  0.234)       0.016        0.008 
 230  19.17     0.10      0.024       (  0.233)       0.016        0.008 
 231  19.25     0.10      0.024       (  0.232)       0.016        0.008 
 232  19.33     0.13      0.032       (  0.231)       0.022        0.010 
 233  19.42     0.13      0.032       (  0.230)       0.022        0.010 
 234  19.50     0.13      0.032       (  0.229)       0.022        0.010 
 235  19.58     0.10      0.024       (  0.228)       0.016        0.008 
 236  19.67     0.10      0.024       (  0.227)       0.016        0.008 
 237  19.75     0.10      0.024       (  0.225)       0.016        0.008 
 238  19.83     0.07      0.016       (  0.224)       0.011        0.005 
 239  19.92     0.07      0.016       (  0.223)       0.011        0.005 
 240  20.00     0.07      0.016       (  0.222)       0.011        0.005 
 241  20.08     0.10      0.024       (  0.221)       0.016        0.008 
 242  20.17     0.10      0.024       (  0.221)       0.016        0.008 
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 243  20.25     0.10      0.024       (  0.220)       0.016        0.008 
 244  20.33     0.10      0.024       (  0.219)       0.016        0.008 
 245  20.42     0.10      0.024       (  0.218)       0.016        0.008 
 246  20.50     0.10      0.024       (  0.217)       0.016        0.008 
 247  20.58     0.10      0.024       (  0.216)       0.016        0.008 
 248  20.67     0.10      0.024       (  0.215)       0.016        0.008 
 249  20.75     0.10      0.024       (  0.214)       0.016        0.008 
 250  20.83     0.07      0.016       (  0.213)       0.011        0.005 
 251  20.92     0.07      0.016       (  0.212)       0.011        0.005 
 252  21.00     0.07      0.016       (  0.211)       0.011        0.005 
 253  21.08     0.10      0.024       (  0.211)       0.016        0.008 
 254  21.17     0.10      0.024       (  0.210)       0.016        0.008 
 255  21.25     0.10      0.024       (  0.209)       0.016        0.008 
 256  21.33     0.07      0.016       (  0.208)       0.011        0.005 
 257  21.42     0.07      0.016       (  0.207)       0.011        0.005 
 258  21.50     0.07      0.016       (  0.207)       0.011        0.005 
 259  21.58     0.10      0.024       (  0.206)       0.016        0.008 
 260  21.67     0.10      0.024       (  0.205)       0.016        0.008 
 261  21.75     0.10      0.024       (  0.204)       0.016        0.008 
 262  21.83     0.07      0.016       (  0.204)       0.011        0.005 
 263  21.92     0.07      0.016       (  0.203)       0.011        0.005 
 264  22.00     0.07      0.016       (  0.202)       0.011        0.005 
 265  22.08     0.10      0.024       (  0.202)       0.016        0.008 
 266  22.17     0.10      0.024       (  0.201)       0.016        0.008 
 267  22.25     0.10      0.024       (  0.200)       0.016        0.008 
 268  22.33     0.07      0.016       (  0.200)       0.011        0.005 
 269  22.42     0.07      0.016       (  0.199)       0.011        0.005 
 270  22.50     0.07      0.016       (  0.199)       0.011        0.005 
 271  22.58     0.07      0.016       (  0.198)       0.011        0.005 
 272  22.67     0.07      0.016       (  0.197)       0.011        0.005 
 273  22.75     0.07      0.016       (  0.197)       0.011        0.005 
 274  22.83     0.07      0.016       (  0.196)       0.011        0.005 
 275  22.92     0.07      0.016       (  0.196)       0.011        0.005 
 276  23.00     0.07      0.016       (  0.195)       0.011        0.005 
 277  23.08     0.07      0.016       (  0.195)       0.011        0.005 
 278  23.17     0.07      0.016       (  0.194)       0.011        0.005 
 279  23.25     0.07      0.016       (  0.194)       0.011        0.005 
 280  23.33     0.07      0.016       (  0.194)       0.011        0.005 
 281  23.42     0.07      0.016       (  0.193)       0.011        0.005 
 282  23.50     0.07      0.016       (  0.193)       0.011        0.005 
 283  23.58     0.07      0.016       (  0.193)       0.011        0.005 
 284  23.67     0.07      0.016       (  0.192)       0.011        0.005 
 285  23.75     0.07      0.016       (  0.192)       0.011        0.005 
 286  23.83     0.07      0.016       (  0.192)       0.011        0.005 
 287  23.92     0.07      0.016       (  0.192)       0.011        0.005 
 288  24.00     0.07      0.016       (  0.192)       0.011        0.005 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =     7.6 
 Flood volume = Effective rainfall      0.63(In) 
  times area      48.9(Ac.)/[(In)/(Ft.)] =       2.6(Ac.Ft) 
 Total soil loss =      1.37(In) 
 Total soil loss =     5.564(Ac.Ft) 
 Total rainfall =      2.00(In) 
 Flood volume =      112388.7 Cubic Feet 
 Total soil loss =      242373.6 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      4.108(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0001      0.01  Q         |         |         |         |  
    0+10       0.0005      0.06  Q         |         |         |         |  
    0+15       0.0015      0.13  Q         |         |         |         |  
    0+20       0.0027      0.18  Q         |         |         |         |  
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    0+25       0.0042      0.22  Q         |         |         |         |  
    0+30       0.0061      0.27  VQ        |         |         |         |  
    0+35       0.0082      0.30  VQ        |         |         |         |  
    0+40       0.0104      0.32  VQ        |         |         |         |  
    0+45       0.0127      0.33  VQ        |         |         |         |  
    0+50       0.0151      0.35  VQ        |         |         |         |  
    0+55       0.0177      0.38  VQ        |         |         |         |  
    1+ 0       0.0206      0.42  VQ        |         |         |         |  
    1+ 5       0.0236      0.44  VQ        |         |         |         |  
    1+10       0.0265      0.43  VQ        |         |         |         |  
    1+15       0.0293      0.40  VQ        |         |         |         |  
    1+20       0.0320      0.39  VQ        |         |         |         |  
    1+25       0.0346      0.38  VQ        |         |         |         |  
    1+30       0.0372      0.38  VQ        |         |         |         |  
    1+35       0.0399      0.38  VQ        |         |         |         |  
    1+40       0.0425      0.38  VQ        |         |         |         |  
    1+45       0.0451      0.38  VQ        |         |         |         |  
    1+50       0.0477      0.39  VQ        |         |         |         |  
    1+55       0.0506      0.41  VQ        |         |         |         |  
    2+ 0       0.0536      0.44  VQ        |         |         |         |  
    2+ 5       0.0568      0.46  VQ        |         |         |         |  
    2+10       0.0601      0.47  VQ        |         |         |         |  
    2+15       0.0634      0.48  VQ        |         |         |         |  
    2+20       0.0667      0.48  |Q        |         |         |         |  
    2+25       0.0701      0.49  |Q        |         |         |         |  
    2+30       0.0734      0.49  |Q        |         |         |         |  
    2+35       0.0769      0.50  |Q        |         |         |         |  
    2+40       0.0805      0.52  |VQ       |         |         |         |  
    2+45       0.0843      0.56  |VQ       |         |         |         |  
    2+50       0.0884      0.58  |VQ       |         |         |         |  
    2+55       0.0924      0.59  |VQ       |         |         |         |  
    3+ 0       0.0966      0.60  |VQ       |         |         |         |  
    3+ 5       0.1007      0.61  |VQ       |         |         |         |  
    3+10       0.1049      0.61  |VQ       |         |         |         |  
    3+15       0.1092      0.61  |VQ       |         |         |         |  
    3+20       0.1134      0.62  |VQ       |         |         |         |  
    3+25       0.1177      0.62  |VQ       |         |         |         |  
    3+30       0.1219      0.62  |VQ       |         |         |         |  
    3+35       0.1262      0.62  |VQ       |         |         |         |  
    3+40       0.1305      0.62  | Q       |         |         |         |  
    3+45       0.1348      0.62  | Q       |         |         |         |  
    3+50       0.1391      0.63  | Q       |         |         |         |  
    3+55       0.1436      0.66  | Q       |         |         |         |  
    4+ 0       0.1484      0.69  | Q       |         |         |         |  
    4+ 5       0.1533      0.71  | Q       |         |         |         |  
    4+10       0.1582      0.72  | Q       |         |         |         |  
    4+15       0.1632      0.73  | Q       |         |         |         |  
    4+20       0.1683      0.74  | Q       |         |         |         |  
    4+25       0.1736      0.77  | VQ      |         |         |         |  
    4+30       0.1792      0.81  | VQ      |         |         |         |  
    4+35       0.1849      0.83  | VQ      |         |         |         |  
    4+40       0.1906      0.84  | VQ      |         |         |         |  
    4+45       0.1965      0.85  |  Q      |         |         |         |  
    4+50       0.2024      0.86  |  Q      |         |         |         |  
    4+55       0.2085      0.89  |  Q      |         |         |         |  
    5+ 0       0.2149      0.93  |  Q      |         |         |         |  
    5+ 5       0.2214      0.94  |  Q      |         |         |         |  
    5+10       0.2275      0.90  |  Q      |         |         |         |  
    5+15       0.2333      0.84  |  Q      |         |         |         |  
    5+20       0.2389      0.81  |  Q      |         |         |         |  
    5+25       0.2445      0.82  |  Q      |         |         |         |  
    5+30       0.2504      0.85  |  Q      |         |         |         |  
    5+35       0.2564      0.87  |  Q      |         |         |         |  
    5+40       0.2625      0.90  |  QV     |         |         |         |  
    5+45       0.2690      0.94  |  QV     |         |         |         |  
    5+50       0.2756      0.96  |  QV     |         |         |         |  
    5+55       0.2822      0.97  |  QV     |         |         |         |  
    6+ 0       0.2889      0.97  |  QV     |         |         |         |  
    6+ 5       0.2957      0.99  |  QV     |         |         |         |  
    6+10       0.3027      1.02  |   Q     |         |         |         |  
    6+15       0.3100      1.05  |   Q     |         |         |         |  
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    6+20       0.3174      1.08  |   Q     |         |         |         |  
    6+25       0.3249      1.09  |   QV    |         |         |         |  
    6+30       0.3324      1.10  |   QV    |         |         |         |  
    6+35       0.3400      1.11  |   QV    |         |         |         |  
    6+40       0.3479      1.14  |   QV    |         |         |         |  
    6+45       0.3560      1.18  |   QV    |         |         |         |  
    6+50       0.3643      1.20  |   QV    |         |         |         |  
    6+55       0.3726      1.21  |   QV    |         |         |         |  
    7+ 0       0.3810      1.22  |   QV    |         |         |         |  
    7+ 5       0.3895      1.23  |   Q V   |         |         |         |  
    7+10       0.3980      1.23  |   Q V   |         |         |         |  
    7+15       0.4065      1.24  |   Q V   |         |         |         |  
    7+20       0.4150      1.24  |   Q V   |         |         |         |  
    7+25       0.4238      1.27  |    QV   |         |         |         |  
    7+30       0.4328      1.31  |    QV   |         |         |         |  
    7+35       0.4420      1.34  |    QV   |         |         |         |  
    7+40       0.4515      1.37  |    QV   |         |         |         |  
    7+45       0.4613      1.42  |    Q V  |         |         |         |  
    7+50       0.4712      1.45  |    Q V  |         |         |         |  
    7+55       0.4815      1.49  |    Q V  |         |         |         |  
    8+ 0       0.4920      1.53  |     QV  |         |         |         |  
    8+ 5       0.5029      1.57  |     QV  |         |         |         |  
    8+10       0.5141      1.64  |     QV  |         |         |         |  
    8+15       0.5260      1.72  |     Q V |         |         |         |  
    8+20       0.5382      1.77  |      QV |         |         |         |  
    8+25       0.5505      1.79  |      QV |         |         |         |  
    8+30       0.5630      1.81  |      QV |         |         |         |  
    8+35       0.5756      1.83  |      QV |         |         |         |  
    8+40       0.5884      1.87  |      Q V|         |         |         |  
    8+45       0.6016      1.91  |      Q V|         |         |         |  
    8+50       0.6150      1.94  |      Q V|         |         |         |  
    8+55       0.6286      1.98  |      Q V|         |         |         |  
    9+ 0       0.6426      2.03  |       QV|         |         |         |  
    9+ 5       0.6569      2.07  |       Q V         |         |         |  
    9+10       0.6716      2.14  |       Q V         |         |         |  
    9+15       0.6869      2.22  |       Q V         |         |         |  
    9+20       0.7025      2.27  |        QV         |         |         |  
    9+25       0.7186      2.33  |        Q|V        |         |         |  
    9+30       0.7349      2.38  |        Q|V        |         |         |  
    9+35       0.7516      2.42  |        Q|V        |         |         |  
    9+40       0.7686      2.46  |        Q|V        |         |         |  
    9+45       0.7859      2.51  |         Q V       |         |         |  
    9+50       0.8034      2.55  |         Q V       |         |         |  
    9+55       0.8213      2.59  |         Q V       |         |         |  
   10+ 0       0.8395      2.64  |         Q  V      |         |         |  
   10+ 5       0.8576      2.63  |         Q  V      |         |         |  
   10+10       0.8746      2.47  |        Q|  V      |         |         |  
   10+15       0.8900      2.23  |       Q |  V      |         |         |  
   10+20       0.9045      2.11  |       Q |   V     |         |         |  
   10+25       0.9186      2.05  |       Q |   V     |         |         |  
   10+30       0.9324      2.01  |       Q |   V     |         |         |  
   10+35       0.9463      2.01  |       Q |   V     |         |         |  
   10+40       0.9609      2.12  |       Q |   V     |         |         |  
   10+45       0.9765      2.28  |        Q|    V    |         |         |  
   10+50       0.9928      2.36  |        Q|    V    |         |         |  
   10+55       1.0093      2.40  |        Q|    V    |         |         |  
   11+ 0       1.0260      2.42  |        Q|    V    |         |         |  
   11+ 5       1.0428      2.43  |        Q|     V   |         |         |  
   11+10       1.0594      2.42  |        Q|     V   |         |         |  
   11+15       1.0759      2.39  |        Q|     V   |         |         |  
   11+20       1.0923      2.38  |        Q|     V   |         |         |  
   11+25       1.1086      2.37  |        Q|      V  |         |         |  
   11+30       1.1249      2.37  |        Q|      V  |         |         |  
   11+35       1.1412      2.36  |        Q|      V  |         |         |  
   11+40       1.1571      2.31  |        Q|      V  |         |         |  
   11+45       1.1725      2.24  |       Q |       V |         |         |  
   11+50       1.1877      2.21  |       Q |       V |         |         |  
   11+55       1.2029      2.21  |       Q |       V |         |         |  
   12+ 0       1.2183      2.24  |       Q |       V |         |         |  
   12+ 5       1.2341      2.29  |        Q|        V|         |         |  
   12+10       1.2511      2.47  |        Q|        V|         |         |  
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   12+15       1.2699      2.72  |         Q        V|         |         |  
   12+20       1.2896      2.86  |         |Q       V|         |         |  
   12+25       1.3100      2.96  |         |Q        V         |         |  
   12+30       1.3309      3.04  |         | Q       V         |         |  
   12+35       1.3522      3.10  |         | Q       V         |         |  
   12+40       1.3741      3.19  |         | Q       |V        |         |  
   12+45       1.3968      3.28  |         |  Q      |V        |         |  
   12+50       1.4198      3.35  |         |  Q      | V       |         |  
   12+55       1.4433      3.41  |         |  Q      | V       |         |  
   13+ 0       1.4672      3.47  |         |  Q      | V       |         |  
   13+ 5       1.4916      3.54  |         |   Q     |  V      |         |  
   13+10       1.5170      3.70  |         |   Q     |  V      |         |  
   13+15       1.5438      3.89  |         |    Q    |  V      |         |  
   13+20       1.5714      4.01  |         |     Q   |   V     |         |  
   13+25       1.5994      4.07  |         |     Q   |   V     |         |  
   13+30       1.6277      4.11  |         |     Q   |    V    |         |  
   13+35       1.6558      4.07  |         |     Q   |    V    |         |  
   13+40       1.6820      3.81  |         |    Q    |     V   |         |  
   13+45       1.7057      3.44  |         |  Q      |     V   |         |  
   13+50       1.7281      3.24  |         | Q       |     V   |         |  
   13+55       1.7497      3.15  |         | Q       |      V  |         |  
   14+ 0       1.7710      3.08  |         | Q       |      V  |         |  
   14+ 5       1.7921      3.06  |         | Q       |      V  |         |  
   14+10       1.8136      3.13  |         | Q       |       V |         |  
   14+15       1.8360      3.25  |         | Q       |       V |         |  
   14+20       1.8587      3.30  |         |  Q      |       V |         |  
   14+25       1.8815      3.30  |         |  Q      |        V|         |  
   14+30       1.9040      3.27  |         |  Q      |        V|         |  
   14+35       1.9264      3.26  |         |  Q      |        V|         |  
   14+40       1.9489      3.25  |         |  Q      |         V         |  
   14+45       1.9712      3.25  |         |  Q      |         V         |  
   14+50       1.9936      3.24  |         | Q       |         V         |  
   14+55       2.0157      3.21  |         | Q       |         |V        |  
   15+ 0       2.0375      3.17  |         | Q       |         |V        |  
   15+ 5       2.0592      3.15  |         | Q       |         |V        |  
   15+10       2.0807      3.11  |         | Q       |         | V       |  
   15+15       2.1018      3.07  |         | Q       |         | V       |  
   15+20       2.1228      3.04  |         | Q       |         | V       |  
   15+25       2.1435      3.01  |         | Q       |         |  V      |  
   15+30       2.1639      2.96  |         |Q        |         |  V      |  
   15+35       2.1840      2.91  |         |Q        |         |  V      |  
   15+40       2.2032      2.79  |         |Q        |         |   V     |  
   15+45       2.2214      2.64  |         Q         |         |   V     |  
   15+50       2.2390      2.55  |         Q         |         |   V     |  
   15+55       2.2563      2.51  |         Q         |         |   V     |  
   16+ 0       2.2734      2.48  |        Q|         |         |    V    |  
   16+ 5       2.2896      2.36  |        Q|         |         |    V    |  
   16+10       2.3031      1.96  |      Q  |         |         |    V    |  
   16+15       2.3129      1.42  |    Q    |         |         |    V    |  
   16+20       2.3205      1.11  |   Q     |         |         |    V    |  
   16+25       2.3271      0.96  |  Q      |         |         |     V   |  
   16+30       2.3330      0.85  |  Q      |         |         |     V   |  
   16+35       2.3383      0.77  |  Q      |         |         |     V   |  
   16+40       2.3430      0.69  | Q       |         |         |     V   |  
   16+45       2.3472      0.60  | Q       |         |         |     V   |  
   16+50       2.3510      0.55  | Q       |         |         |     V   |  
   16+55       2.3545      0.51  | Q       |         |         |     V   |  
   17+ 0       2.3578      0.48  |Q        |         |         |     V   |  
   17+ 5       2.3610      0.47  |Q        |         |         |     V   |  
   17+10       2.3644      0.50  |Q        |         |         |     V   |  
   17+15       2.3682      0.55  | Q       |         |         |     V   |  
   17+20       2.3722      0.58  | Q       |         |         |     V   |  
   17+25       2.3763      0.59  | Q       |         |         |     V   |  
   17+30       2.3804      0.59  | Q       |         |         |     V   |  
   17+35       2.3845      0.59  | Q       |         |         |     V   |  
   17+40       2.3886      0.60  | Q       |         |         |      V  |  
   17+45       2.3928      0.60  | Q       |         |         |      V  |  
   17+50       2.3969      0.60  | Q       |         |         |      V  |  
   17+55       2.4009      0.58  | Q       |         |         |      V  |  
   18+ 0       2.4047      0.55  | Q       |         |         |      V  |  
   18+ 5       2.4083      0.53  | Q       |         |         |      V  |  
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   18+10       2.4119      0.52  | Q       |         |         |      V  |  
   18+15       2.4155      0.52  | Q       |         |         |      V  |  
   18+20       2.4190      0.51  | Q       |         |         |      V  |  
   18+25       2.4225      0.51  | Q       |         |         |      V  |  
   18+30       2.4260      0.51  | Q       |         |         |      V  |  
   18+35       2.4295      0.50  | Q       |         |         |      V  |  
   18+40       2.4328      0.47  |Q        |         |         |      V  |  
   18+45       2.4358      0.44  |Q        |         |         |      V  |  
   18+50       2.4386      0.41  |Q        |         |         |      V  |  
   18+55       2.4412      0.37  |Q        |         |         |      V  |  
   19+ 0       2.4435      0.33  |Q        |         |         |      V  |  
   19+ 5       2.4456      0.31  |Q        |         |         |      V  |  
   19+10       2.4478      0.32  |Q        |         |         |      V  |  
   19+15       2.4503      0.35  |Q        |         |         |      V  |  
   19+20       2.4528      0.37  |Q        |         |         |       V |  
   19+25       2.4555      0.40  |Q        |         |         |       V |  
   19+30       2.4585      0.44  |Q        |         |         |       V |  
   19+35       2.4617      0.45  |Q        |         |         |       V |  
   19+40       2.4647      0.44  |Q        |         |         |       V |  
   19+45       2.4675      0.41  |Q        |         |         |       V |  
   19+50       2.4701      0.39  |Q        |         |         |       V |  
   19+55       2.4726      0.35  |Q        |         |         |       V |  
   20+ 0       2.4747      0.32  |Q        |         |         |       V |  
   20+ 5       2.4768      0.30  |Q        |         |         |       V |  
   20+10       2.4790      0.31  |Q        |         |         |       V |  
   20+15       2.4813      0.34  |Q        |         |         |       V |  
   20+20       2.4838      0.36  |Q        |         |         |       V |  
   20+25       2.4863      0.36  |Q        |         |         |       V |  
   20+30       2.4888      0.37  |Q        |         |         |       V |  
   20+35       2.4913      0.37  |Q        |         |         |       V |  
   20+40       2.4939      0.37  |Q        |         |         |       V |  
   20+45       2.4964      0.37  |Q        |         |         |       V |  
   20+50       2.4990      0.37  |Q        |         |         |       V |  
   20+55       2.5013      0.34  |Q        |         |         |       V |  
   21+ 0       2.5034      0.30  |Q        |         |         |       V |  
   21+ 5       2.5054      0.29  |Q        |         |         |       V |  
   21+10       2.5075      0.31  |Q        |         |         |       V |  
   21+15       2.5099      0.34  |Q        |         |         |       V |  
   21+20       2.5122      0.35  |Q        |         |         |       V |  
   21+25       2.5145      0.33  |Q        |         |         |       V |  
   21+30       2.5165      0.30  |Q        |         |         |        V|  
   21+35       2.5185      0.29  |Q        |         |         |        V|  
   21+40       2.5206      0.30  |Q        |         |         |        V|  
   21+45       2.5229      0.33  |Q        |         |         |        V|  
   21+50       2.5252      0.34  |Q        |         |         |        V|  
   21+55       2.5275      0.32  |Q        |         |         |        V|  
   22+ 0       2.5295      0.29  |Q        |         |         |        V|  
   22+ 5       2.5314      0.28  |Q        |         |         |        V|  
   22+10       2.5335      0.30  |Q        |         |         |        V|  
   22+15       2.5358      0.33  |Q        |         |         |        V|  
   22+20       2.5382      0.34  |Q        |         |         |        V|  
   22+25       2.5404      0.32  |Q        |         |         |        V|  
   22+30       2.5424      0.29  |Q        |         |         |        V|  
   22+35       2.5443      0.28  |Q        |         |         |        V|  
   22+40       2.5462      0.27  |Q        |         |         |        V|  
   22+45       2.5480      0.26  |Q        |         |         |        V|  
   22+50       2.5498      0.26  |Q        |         |         |        V|  
   22+55       2.5516      0.26  |Q        |         |         |        V|  
   23+ 0       2.5533      0.26  |Q        |         |         |        V|  
   23+ 5       2.5551      0.26  |Q        |         |         |        V|  
   23+10       2.5568      0.25  |Q        |         |         |        V|  
   23+15       2.5586      0.25  |Q        |         |         |        V|  
   23+20       2.5603      0.25  |Q        |         |         |        V|  
   23+25       2.5621      0.25  |Q        |         |         |        V|  
   23+30       2.5638      0.25  |Q        |         |         |        V|  
   23+35       2.5655      0.25  |Q        |         |         |        V|  
   23+40       2.5672      0.25  |Q        |         |         |        V|  
   23+45       2.5690      0.25  |Q        |         |         |        V|  
   23+50       2.5707      0.25  Q         |         |         |        V|  
   23+55       2.5724      0.25  Q         |         |         |        V|  
   24+ 0       2.5741      0.25  Q         |         |         |        V|  
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   24+ 5       2.5758      0.24  Q         |         |         |        V|  
   24+10       2.5770      0.19  Q         |         |         |        V|  
   24+15       2.5778      0.12  Q         |         |         |        V|  
   24+20       2.5784      0.08  Q         |         |         |        V|  
   24+25       2.5788      0.06  Q         |         |         |        V|  
   24+30       2.5791      0.04  Q         |         |         |        V|  
   24+35       2.5793      0.03  Q         |         |         |        V|  
   24+40       2.5795      0.03  Q         |         |         |        V|  
   24+45       2.5796      0.02  Q         |         |         |        V|  
   24+50       2.5797      0.02  Q         |         |         |        V|  
   24+55       2.5798      0.01  Q         |         |         |        V|  
   25+ 0       2.5799      0.01  Q         |         |         |        V|  
   25+ 5       2.5800      0.01  Q         |         |         |        V|  
   25+10       2.5800      0.01  Q         |         |         |        V|  
   25+15       2.5800      0.00  Q         |         |         |        V|  
   25+20       2.5801      0.00  Q         |         |         |        V|  
   25+25       2.5801      0.00  Q         |         |         |        V|  
   25+30       2.5801      0.00  Q         |         |         |        V|  
----------------------------------------------------------------------- 
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Basin B – 2‐Year, 24‐Hour Storm Duration 
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  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2014, Version 9.0 
   Study date  09/29/15 File: BASINBP242.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 6279 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 IRONWOOD POST-PROJECT CONDITION HYDROLOGY 
 UNIT HYDROGRAPH ANALYSIS, 2-YEAR, 24-HOUR STORM DURATION 
 FILENAME: BASINBP 
  
 -------------------------------------------------------------------- 
 Drainage Area =     111.68(Ac.)  =      0.175 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment =     111.68(Ac.)  =      0.175 Sq. Mi. 
 USER Entry of lag time in hours 
 Lag time =    0.209 Hr. 
 Lag time =    12.52 Min. 
 25% of lag time =     3.13 Min. 
 40% of lag time =     5.01 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
       111.68         2.00        223.36 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
       111.68         5.00        558.40 
 
 STORM EVENT (YEAR) =    2.00 
 Area Averaged 2-Year Rainfall =    2.000(In) 
 Area Averaged 100-Year Rainfall =    5.000(In) 
 
 Point rain (area averaged) =    2.000(In) 
 Areal adjustment factor =   99.98 % 
 Adjusted average point rain =    2.000(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
    111.680           74.70         0.175 
  Total Area Entered =    111.68(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 74.7  56.6      0.504     0.175        0.425       1.000      0.425 
                                                          Sum (F) =   0.425 
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 Area averaged mean soil loss (F) (In/Hr) =  0.425 
 Minimum soil loss rate ((In/Hr)) =  0.212 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.760 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083         39.937          4.346              4.892 
     2   0.167         79.875         17.838             20.077 
     3   0.250        119.812         26.719             30.073 
     4   0.333        159.750         17.477             19.670 
     5   0.417        199.687          8.542              9.614 
     6   0.500        239.624          5.384              6.059 
     7   0.583        279.562          4.019              4.523 
     8   0.667        319.499          3.085              3.472 
     9   0.750        359.436          2.441              2.748 
    10   0.833        399.374          1.944              2.188 
    11   0.917        439.311          1.525              1.717 
    12   1.000        479.249          1.257              1.414 
    13   1.083        519.186          1.164              1.310 
    14   1.167        559.123          0.918              1.033 
    15   1.250        599.061          0.766              0.863 
    16   1.333        638.998          0.643              0.723 
    17   1.417        678.935          0.517              0.582 
    18   1.500        718.873          0.405              0.456 
    19   1.583        758.810          0.399              0.450 
    20   1.667        798.748          0.399              0.450 
    21   1.750        838.685          0.212              0.239 
                               Sum = 100.000   Sum=     112.552 
----------------------------------------------------------------------- 
 
 
 The following loss rate calculations reflect use of the minimum calculated loss 
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.016       (  0.753)       0.012        0.004 
   2   0.17     0.07      0.016       (  0.750)       0.012        0.004 
   3   0.25     0.07      0.016       (  0.747)       0.012        0.004 
   4   0.33     0.10      0.024       (  0.744)       0.018        0.006 
   5   0.42     0.10      0.024       (  0.742)       0.018        0.006 
   6   0.50     0.10      0.024       (  0.739)       0.018        0.006 
   7   0.58     0.10      0.024       (  0.736)       0.018        0.006 
   8   0.67     0.10      0.024       (  0.733)       0.018        0.006 
   9   0.75     0.10      0.024       (  0.730)       0.018        0.006 
  10   0.83     0.13      0.032       (  0.727)       0.024        0.008 
  11   0.92     0.13      0.032       (  0.724)       0.024        0.008 
  12   1.00     0.13      0.032       (  0.721)       0.024        0.008 
  13   1.08     0.10      0.024       (  0.719)       0.018        0.006 
  14   1.17     0.10      0.024       (  0.716)       0.018        0.006 
  15   1.25     0.10      0.024       (  0.713)       0.018        0.006 
  16   1.33     0.10      0.024       (  0.710)       0.018        0.006 
  17   1.42     0.10      0.024       (  0.707)       0.018        0.006 
  18   1.50     0.10      0.024       (  0.704)       0.018        0.006 
  19   1.58     0.10      0.024       (  0.702)       0.018        0.006 
  20   1.67     0.10      0.024       (  0.699)       0.018        0.006 
  21   1.75     0.10      0.024       (  0.696)       0.018        0.006 
  22   1.83     0.13      0.032       (  0.693)       0.024        0.008 
  23   1.92     0.13      0.032       (  0.690)       0.024        0.008 
  24   2.00     0.13      0.032       (  0.688)       0.024        0.008 
  25   2.08     0.13      0.032       (  0.685)       0.024        0.008 
  26   2.17     0.13      0.032       (  0.682)       0.024        0.008 
  27   2.25     0.13      0.032       (  0.679)       0.024        0.008 
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  28   2.33     0.13      0.032       (  0.676)       0.024        0.008 
  29   2.42     0.13      0.032       (  0.674)       0.024        0.008 
  30   2.50     0.13      0.032       (  0.671)       0.024        0.008 
  31   2.58     0.17      0.040       (  0.668)       0.030        0.010 
  32   2.67     0.17      0.040       (  0.665)       0.030        0.010 
  33   2.75     0.17      0.040       (  0.663)       0.030        0.010 
  34   2.83     0.17      0.040       (  0.660)       0.030        0.010 
  35   2.92     0.17      0.040       (  0.657)       0.030        0.010 
  36   3.00     0.17      0.040       (  0.655)       0.030        0.010 
  37   3.08     0.17      0.040       (  0.652)       0.030        0.010 
  38   3.17     0.17      0.040       (  0.649)       0.030        0.010 
  39   3.25     0.17      0.040       (  0.646)       0.030        0.010 
  40   3.33     0.17      0.040       (  0.644)       0.030        0.010 
  41   3.42     0.17      0.040       (  0.641)       0.030        0.010 
  42   3.50     0.17      0.040       (  0.638)       0.030        0.010 
  43   3.58     0.17      0.040       (  0.636)       0.030        0.010 
  44   3.67     0.17      0.040       (  0.633)       0.030        0.010 
  45   3.75     0.17      0.040       (  0.630)       0.030        0.010 
  46   3.83     0.20      0.048       (  0.628)       0.036        0.012 
  47   3.92     0.20      0.048       (  0.625)       0.036        0.012 
  48   4.00     0.20      0.048       (  0.622)       0.036        0.012 
  49   4.08     0.20      0.048       (  0.620)       0.036        0.012 
  50   4.17     0.20      0.048       (  0.617)       0.036        0.012 
  51   4.25     0.20      0.048       (  0.615)       0.036        0.012 
  52   4.33     0.23      0.056       (  0.612)       0.043        0.013 
  53   4.42     0.23      0.056       (  0.609)       0.043        0.013 
  54   4.50     0.23      0.056       (  0.607)       0.043        0.013 
  55   4.58     0.23      0.056       (  0.604)       0.043        0.013 
  56   4.67     0.23      0.056       (  0.602)       0.043        0.013 
  57   4.75     0.23      0.056       (  0.599)       0.043        0.013 
  58   4.83     0.27      0.064       (  0.596)       0.049        0.015 
  59   4.92     0.27      0.064       (  0.594)       0.049        0.015 
  60   5.00     0.27      0.064       (  0.591)       0.049        0.015 
  61   5.08     0.20      0.048       (  0.589)       0.036        0.012 
  62   5.17     0.20      0.048       (  0.586)       0.036        0.012 
  63   5.25     0.20      0.048       (  0.583)       0.036        0.012 
  64   5.33     0.23      0.056       (  0.581)       0.043        0.013 
  65   5.42     0.23      0.056       (  0.578)       0.043        0.013 
  66   5.50     0.23      0.056       (  0.576)       0.043        0.013 
  67   5.58     0.27      0.064       (  0.573)       0.049        0.015 
  68   5.67     0.27      0.064       (  0.571)       0.049        0.015 
  69   5.75     0.27      0.064       (  0.568)       0.049        0.015 
  70   5.83     0.27      0.064       (  0.566)       0.049        0.015 
  71   5.92     0.27      0.064       (  0.563)       0.049        0.015 
  72   6.00     0.27      0.064       (  0.561)       0.049        0.015 
  73   6.08     0.30      0.072       (  0.558)       0.055        0.017 
  74   6.17     0.30      0.072       (  0.556)       0.055        0.017 
  75   6.25     0.30      0.072       (  0.553)       0.055        0.017 
  76   6.33     0.30      0.072       (  0.551)       0.055        0.017 
  77   6.42     0.30      0.072       (  0.548)       0.055        0.017 
  78   6.50     0.30      0.072       (  0.546)       0.055        0.017 
  79   6.58     0.33      0.080       (  0.543)       0.061        0.019 
  80   6.67     0.33      0.080       (  0.541)       0.061        0.019 
  81   6.75     0.33      0.080       (  0.539)       0.061        0.019 
  82   6.83     0.33      0.080       (  0.536)       0.061        0.019 
  83   6.92     0.33      0.080       (  0.534)       0.061        0.019 
  84   7.00     0.33      0.080       (  0.531)       0.061        0.019 
  85   7.08     0.33      0.080       (  0.529)       0.061        0.019 
  86   7.17     0.33      0.080       (  0.527)       0.061        0.019 
  87   7.25     0.33      0.080       (  0.524)       0.061        0.019 
  88   7.33     0.37      0.088       (  0.522)       0.067        0.021 
  89   7.42     0.37      0.088       (  0.519)       0.067        0.021 
  90   7.50     0.37      0.088       (  0.517)       0.067        0.021 
  91   7.58     0.40      0.096       (  0.515)       0.073        0.023 
  92   7.67     0.40      0.096       (  0.512)       0.073        0.023 
  93   7.75     0.40      0.096       (  0.510)       0.073        0.023 
  94   7.83     0.43      0.104       (  0.507)       0.079        0.025 
  95   7.92     0.43      0.104       (  0.505)       0.079        0.025 
  96   8.00     0.43      0.104       (  0.503)       0.079        0.025 
  97   8.08     0.50      0.120       (  0.500)       0.091        0.029 
  98   8.17     0.50      0.120       (  0.498)       0.091        0.029 
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  99   8.25     0.50      0.120       (  0.496)       0.091        0.029 
 100   8.33     0.50      0.120       (  0.493)       0.091        0.029 
 101   8.42     0.50      0.120       (  0.491)       0.091        0.029 
 102   8.50     0.50      0.120       (  0.489)       0.091        0.029 
 103   8.58     0.53      0.128       (  0.487)       0.097        0.031 
 104   8.67     0.53      0.128       (  0.484)       0.097        0.031 
 105   8.75     0.53      0.128       (  0.482)       0.097        0.031 
 106   8.83     0.57      0.136       (  0.480)       0.103        0.033 
 107   8.92     0.57      0.136       (  0.477)       0.103        0.033 
 108   9.00     0.57      0.136       (  0.475)       0.103        0.033 
 109   9.08     0.63      0.152       (  0.473)       0.115        0.036 
 110   9.17     0.63      0.152       (  0.471)       0.115        0.036 
 111   9.25     0.63      0.152       (  0.468)       0.115        0.036 
 112   9.33     0.67      0.160       (  0.466)       0.122        0.038 
 113   9.42     0.67      0.160       (  0.464)       0.122        0.038 
 114   9.50     0.67      0.160       (  0.462)       0.122        0.038 
 115   9.58     0.70      0.168       (  0.460)       0.128        0.040 
 116   9.67     0.70      0.168       (  0.457)       0.128        0.040 
 117   9.75     0.70      0.168       (  0.455)       0.128        0.040 
 118   9.83     0.73      0.176       (  0.453)       0.134        0.042 
 119   9.92     0.73      0.176       (  0.451)       0.134        0.042 
 120  10.00     0.73      0.176       (  0.449)       0.134        0.042 
 121  10.08     0.50      0.120       (  0.446)       0.091        0.029 
 122  10.17     0.50      0.120       (  0.444)       0.091        0.029 
 123  10.25     0.50      0.120       (  0.442)       0.091        0.029 
 124  10.33     0.50      0.120       (  0.440)       0.091        0.029 
 125  10.42     0.50      0.120       (  0.438)       0.091        0.029 
 126  10.50     0.50      0.120       (  0.436)       0.091        0.029 
 127  10.58     0.67      0.160       (  0.434)       0.122        0.038 
 128  10.67     0.67      0.160       (  0.431)       0.122        0.038 
 129  10.75     0.67      0.160       (  0.429)       0.122        0.038 
 130  10.83     0.67      0.160       (  0.427)       0.122        0.038 
 131  10.92     0.67      0.160       (  0.425)       0.122        0.038 
 132  11.00     0.67      0.160       (  0.423)       0.122        0.038 
 133  11.08     0.63      0.152       (  0.421)       0.115        0.036 
 134  11.17     0.63      0.152       (  0.419)       0.115        0.036 
 135  11.25     0.63      0.152       (  0.417)       0.115        0.036 
 136  11.33     0.63      0.152       (  0.415)       0.115        0.036 
 137  11.42     0.63      0.152       (  0.413)       0.115        0.036 
 138  11.50     0.63      0.152       (  0.411)       0.115        0.036 
 139  11.58     0.57      0.136       (  0.409)       0.103        0.033 
 140  11.67     0.57      0.136       (  0.407)       0.103        0.033 
 141  11.75     0.57      0.136       (  0.405)       0.103        0.033 
 142  11.83     0.60      0.144       (  0.403)       0.109        0.035 
 143  11.92     0.60      0.144       (  0.401)       0.109        0.035 
 144  12.00     0.60      0.144       (  0.399)       0.109        0.035 
 145  12.08     0.83      0.200       (  0.397)       0.152        0.048 
 146  12.17     0.83      0.200       (  0.395)       0.152        0.048 
 147  12.25     0.83      0.200       (  0.393)       0.152        0.048 
 148  12.33     0.87      0.208       (  0.391)       0.158        0.050 
 149  12.42     0.87      0.208       (  0.389)       0.158        0.050 
 150  12.50     0.87      0.208       (  0.387)       0.158        0.050 
 151  12.58     0.93      0.224       (  0.385)       0.170        0.054 
 152  12.67     0.93      0.224       (  0.383)       0.170        0.054 
 153  12.75     0.93      0.224       (  0.381)       0.170        0.054 
 154  12.83     0.97      0.232       (  0.379)       0.176        0.056 
 155  12.92     0.97      0.232       (  0.377)       0.176        0.056 
 156  13.00     0.97      0.232       (  0.375)       0.176        0.056 
 157  13.08     1.13      0.272       (  0.373)       0.207        0.065 
 158  13.17     1.13      0.272       (  0.371)       0.207        0.065 
 159  13.25     1.13      0.272       (  0.369)       0.207        0.065 
 160  13.33     1.13      0.272       (  0.368)       0.207        0.065 
 161  13.42     1.13      0.272       (  0.366)       0.207        0.065 
 162  13.50     1.13      0.272       (  0.364)       0.207        0.065 
 163  13.58     0.77      0.184       (  0.362)       0.140        0.044 
 164  13.67     0.77      0.184       (  0.360)       0.140        0.044 
 165  13.75     0.77      0.184       (  0.358)       0.140        0.044 
 166  13.83     0.77      0.184       (  0.357)       0.140        0.044 
 167  13.92     0.77      0.184       (  0.355)       0.140        0.044 
 168  14.00     0.77      0.184       (  0.353)       0.140        0.044 
 169  14.08     0.90      0.216       (  0.351)       0.164        0.052 
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 170  14.17     0.90      0.216       (  0.349)       0.164        0.052 
 171  14.25     0.90      0.216       (  0.348)       0.164        0.052 
 172  14.33     0.87      0.208       (  0.346)       0.158        0.050 
 173  14.42     0.87      0.208       (  0.344)       0.158        0.050 
 174  14.50     0.87      0.208       (  0.342)       0.158        0.050 
 175  14.58     0.87      0.208       (  0.340)       0.158        0.050 
 176  14.67     0.87      0.208       (  0.339)       0.158        0.050 
 177  14.75     0.87      0.208       (  0.337)       0.158        0.050 
 178  14.83     0.83      0.200       (  0.335)       0.152        0.048 
 179  14.92     0.83      0.200       (  0.334)       0.152        0.048 
 180  15.00     0.83      0.200       (  0.332)       0.152        0.048 
 181  15.08     0.80      0.192       (  0.330)       0.146        0.046 
 182  15.17     0.80      0.192       (  0.328)       0.146        0.046 
 183  15.25     0.80      0.192       (  0.327)       0.146        0.046 
 184  15.33     0.77      0.184       (  0.325)       0.140        0.044 
 185  15.42     0.77      0.184       (  0.323)       0.140        0.044 
 186  15.50     0.77      0.184       (  0.322)       0.140        0.044 
 187  15.58     0.63      0.152       (  0.320)       0.115        0.036 
 188  15.67     0.63      0.152       (  0.318)       0.115        0.036 
 189  15.75     0.63      0.152       (  0.317)       0.115        0.036 
 190  15.83     0.63      0.152       (  0.315)       0.115        0.036 
 191  15.92     0.63      0.152       (  0.314)       0.115        0.036 
 192  16.00     0.63      0.152       (  0.312)       0.115        0.036 
 193  16.08     0.13      0.032       (  0.310)       0.024        0.008 
 194  16.17     0.13      0.032       (  0.309)       0.024        0.008 
 195  16.25     0.13      0.032       (  0.307)       0.024        0.008 
 196  16.33     0.13      0.032       (  0.306)       0.024        0.008 
 197  16.42     0.13      0.032       (  0.304)       0.024        0.008 
 198  16.50     0.13      0.032       (  0.303)       0.024        0.008 
 199  16.58     0.10      0.024       (  0.301)       0.018        0.006 
 200  16.67     0.10      0.024       (  0.299)       0.018        0.006 
 201  16.75     0.10      0.024       (  0.298)       0.018        0.006 
 202  16.83     0.10      0.024       (  0.296)       0.018        0.006 
 203  16.92     0.10      0.024       (  0.295)       0.018        0.006 
 204  17.00     0.10      0.024       (  0.293)       0.018        0.006 
 205  17.08     0.17      0.040       (  0.292)       0.030        0.010 
 206  17.17     0.17      0.040       (  0.291)       0.030        0.010 
 207  17.25     0.17      0.040       (  0.289)       0.030        0.010 
 208  17.33     0.17      0.040       (  0.288)       0.030        0.010 
 209  17.42     0.17      0.040       (  0.286)       0.030        0.010 
 210  17.50     0.17      0.040       (  0.285)       0.030        0.010 
 211  17.58     0.17      0.040       (  0.283)       0.030        0.010 
 212  17.67     0.17      0.040       (  0.282)       0.030        0.010 
 213  17.75     0.17      0.040       (  0.280)       0.030        0.010 
 214  17.83     0.13      0.032       (  0.279)       0.024        0.008 
 215  17.92     0.13      0.032       (  0.278)       0.024        0.008 
 216  18.00     0.13      0.032       (  0.276)       0.024        0.008 
 217  18.08     0.13      0.032       (  0.275)       0.024        0.008 
 218  18.17     0.13      0.032       (  0.274)       0.024        0.008 
 219  18.25     0.13      0.032       (  0.272)       0.024        0.008 
 220  18.33     0.13      0.032       (  0.271)       0.024        0.008 
 221  18.42     0.13      0.032       (  0.270)       0.024        0.008 
 222  18.50     0.13      0.032       (  0.268)       0.024        0.008 
 223  18.58     0.10      0.024       (  0.267)       0.018        0.006 
 224  18.67     0.10      0.024       (  0.266)       0.018        0.006 
 225  18.75     0.10      0.024       (  0.264)       0.018        0.006 
 226  18.83     0.07      0.016       (  0.263)       0.012        0.004 
 227  18.92     0.07      0.016       (  0.262)       0.012        0.004 
 228  19.00     0.07      0.016       (  0.261)       0.012        0.004 
 229  19.08     0.10      0.024       (  0.259)       0.018        0.006 
 230  19.17     0.10      0.024       (  0.258)       0.018        0.006 
 231  19.25     0.10      0.024       (  0.257)       0.018        0.006 
 232  19.33     0.13      0.032       (  0.256)       0.024        0.008 
 233  19.42     0.13      0.032       (  0.255)       0.024        0.008 
 234  19.50     0.13      0.032       (  0.253)       0.024        0.008 
 235  19.58     0.10      0.024       (  0.252)       0.018        0.006 
 236  19.67     0.10      0.024       (  0.251)       0.018        0.006 
 237  19.75     0.10      0.024       (  0.250)       0.018        0.006 
 238  19.83     0.07      0.016       (  0.249)       0.012        0.004 
 239  19.92     0.07      0.016       (  0.248)       0.012        0.004 
 240  20.00     0.07      0.016       (  0.247)       0.012        0.004 

1.ao

Packet Pg. 3451

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
W

at
er

 Q
u

al
it

y 
M

an
ag

m
en

t 
P

la
n

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



 

6 
 

 241  20.08     0.10      0.024       (  0.246)       0.018        0.006 
 242  20.17     0.10      0.024       (  0.245)       0.018        0.006 
 243  20.25     0.10      0.024       (  0.243)       0.018        0.006 
 244  20.33     0.10      0.024       (  0.242)       0.018        0.006 
 245  20.42     0.10      0.024       (  0.241)       0.018        0.006 
 246  20.50     0.10      0.024       (  0.240)       0.018        0.006 
 247  20.58     0.10      0.024       (  0.239)       0.018        0.006 
 248  20.67     0.10      0.024       (  0.238)       0.018        0.006 
 249  20.75     0.10      0.024       (  0.237)       0.018        0.006 
 250  20.83     0.07      0.016       (  0.236)       0.012        0.004 
 251  20.92     0.07      0.016       (  0.235)       0.012        0.004 
 252  21.00     0.07      0.016       (  0.234)       0.012        0.004 
 253  21.08     0.10      0.024       (  0.234)       0.018        0.006 
 254  21.17     0.10      0.024       (  0.233)       0.018        0.006 
 255  21.25     0.10      0.024       (  0.232)       0.018        0.006 
 256  21.33     0.07      0.016       (  0.231)       0.012        0.004 
 257  21.42     0.07      0.016       (  0.230)       0.012        0.004 
 258  21.50     0.07      0.016       (  0.229)       0.012        0.004 
 259  21.58     0.10      0.024       (  0.228)       0.018        0.006 
 260  21.67     0.10      0.024       (  0.227)       0.018        0.006 
 261  21.75     0.10      0.024       (  0.227)       0.018        0.006 
 262  21.83     0.07      0.016       (  0.226)       0.012        0.004 
 263  21.92     0.07      0.016       (  0.225)       0.012        0.004 
 264  22.00     0.07      0.016       (  0.224)       0.012        0.004 
 265  22.08     0.10      0.024       (  0.224)       0.018        0.006 
 266  22.17     0.10      0.024       (  0.223)       0.018        0.006 
 267  22.25     0.10      0.024       (  0.222)       0.018        0.006 
 268  22.33     0.07      0.016       (  0.221)       0.012        0.004 
 269  22.42     0.07      0.016       (  0.221)       0.012        0.004 
 270  22.50     0.07      0.016       (  0.220)       0.012        0.004 
 271  22.58     0.07      0.016       (  0.219)       0.012        0.004 
 272  22.67     0.07      0.016       (  0.219)       0.012        0.004 
 273  22.75     0.07      0.016       (  0.218)       0.012        0.004 
 274  22.83     0.07      0.016       (  0.218)       0.012        0.004 
 275  22.92     0.07      0.016       (  0.217)       0.012        0.004 
 276  23.00     0.07      0.016       (  0.217)       0.012        0.004 
 277  23.08     0.07      0.016       (  0.216)       0.012        0.004 
 278  23.17     0.07      0.016       (  0.216)       0.012        0.004 
 279  23.25     0.07      0.016       (  0.215)       0.012        0.004 
 280  23.33     0.07      0.016       (  0.215)       0.012        0.004 
 281  23.42     0.07      0.016       (  0.214)       0.012        0.004 
 282  23.50     0.07      0.016       (  0.214)       0.012        0.004 
 283  23.58     0.07      0.016       (  0.214)       0.012        0.004 
 284  23.67     0.07      0.016       (  0.213)       0.012        0.004 
 285  23.75     0.07      0.016       (  0.213)       0.012        0.004 
 286  23.83     0.07      0.016       (  0.213)       0.012        0.004 
 287  23.92     0.07      0.016       (  0.213)       0.012        0.004 
 288  24.00     0.07      0.016       (  0.212)       0.012        0.004 
   (Loss Rate Not Used) 
     Sum =     100.0                                   Sum =     5.8 
 Flood volume = Effective rainfall      0.48(In) 
  times area     111.7(Ac.)/[(In)/(Ft.)] =       4.5(Ac.Ft) 
 Total soil loss =      1.52(In) 
 Total soil loss =    14.143(Ac.Ft) 
 Total rainfall =      2.00(In) 
 Flood volume =      194548.8 Cubic Feet 
 Total soil loss =      616071.2 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      7.070(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0001      0.02  Q         |         |         |         |  
    0+10       0.0008      0.10  Q         |         |         |         |  
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    0+15       0.0022      0.21  Q         |         |         |         |  
    0+20       0.0043      0.30  VQ        |         |         |         |  
    0+25       0.0068      0.37  VQ        |         |         |         |  
    0+30       0.0100      0.45  VQ        |         |         |         |  
    0+35       0.0135      0.51  V Q       |         |         |         |  
    0+40       0.0172      0.54  V Q       |         |         |         |  
    0+45       0.0211      0.56  V Q       |         |         |         |  
    0+50       0.0251      0.59  V Q       |         |         |         |  
    0+55       0.0295      0.64  V Q       |         |         |         |  
    1+ 0       0.0344      0.71  V Q       |         |         |         |  
    1+ 5       0.0395      0.75  V Q       |         |         |         |  
    1+10       0.0446      0.73  V Q       |         |         |         |  
    1+15       0.0494      0.69  V Q       |         |         |         |  
    1+20       0.0540      0.67  V Q       |         |         |         |  
    1+25       0.0585      0.66  V Q       |         |         |         |  
    1+30       0.0631      0.66  V Q       |         |         |         |  
    1+35       0.0676      0.66  V Q       |         |         |         |  
    1+40       0.0721      0.66  V Q       |         |         |         |  
    1+45       0.0767      0.66  V Q       |         |         |         |  
    1+50       0.0812      0.67  V Q       |         |         |         |  
    1+55       0.0861      0.70  V Q       |         |         |         |  
    2+ 0       0.0913      0.76  V  Q      |         |         |         |  
    2+ 5       0.0968      0.80  V  Q      |         |         |         |  
    2+10       0.1024      0.81  V  Q      |         |         |         |  
    2+15       0.1081      0.83  V  Q      |         |         |         |  
    2+20       0.1138      0.83  |V Q      |         |         |         |  
    2+25       0.1196      0.84  |V Q      |         |         |         |  
    2+30       0.1255      0.84  |V Q      |         |         |         |  
    2+35       0.1314      0.86  |V Q      |         |         |         |  
    2+40       0.1375      0.90  |V Q      |         |         |         |  
    2+45       0.1441      0.96  |V Q      |         |         |         |  
    2+50       0.1510      1.00  |V Q      |         |         |         |  
    2+55       0.1580      1.02  |V  Q     |         |         |         |  
    3+ 0       0.1652      1.03  |V  Q     |         |         |         |  
    3+ 5       0.1723      1.04  |V  Q     |         |         |         |  
    3+10       0.1796      1.05  |V  Q     |         |         |         |  
    3+15       0.1869      1.06  |V  Q     |         |         |         |  
    3+20       0.1942      1.06  |V  Q     |         |         |         |  
    3+25       0.2015      1.07  |V  Q     |         |         |         |  
    3+30       0.2089      1.07  |V  Q     |         |         |         |  
    3+35       0.2163      1.07  |V  Q     |         |         |         |  
    3+40       0.2236      1.07  | V Q     |         |         |         |  
    3+45       0.2311      1.08  | V Q     |         |         |         |  
    3+50       0.2385      1.09  | V Q     |         |         |         |  
    3+55       0.2463      1.13  | V Q     |         |         |         |  
    4+ 0       0.2544      1.18  | V Q     |         |         |         |  
    4+ 5       0.2629      1.22  | V Q     |         |         |         |  
    4+10       0.2714      1.24  | V Q     |         |         |         |  
    4+15       0.2801      1.25  | V  Q    |         |         |         |  
    4+20       0.2888      1.27  | V  Q    |         |         |         |  
    4+25       0.2979      1.32  | V  Q    |         |         |         |  
    4+30       0.3074      1.38  | V  Q    |         |         |         |  
    4+35       0.3172      1.42  | V  Q    |         |         |         |  
    4+40       0.3272      1.44  | V  Q    |         |         |         |  
    4+45       0.3372      1.46  |  V Q    |         |         |         |  
    4+50       0.3474      1.48  |  V Q    |         |         |         |  
    4+55       0.3579      1.53  |  V  Q   |         |         |         |  
    5+ 0       0.3689      1.59  |  V  Q   |         |         |         |  
    5+ 5       0.3800      1.62  |  V  Q   |         |         |         |  
    5+10       0.3907      1.56  |  V  Q   |         |         |         |  
    5+15       0.4008      1.46  |  V Q    |         |         |         |  
    5+20       0.4105      1.41  |  V Q    |         |         |         |  
    5+25       0.4203      1.42  |  V Q    |         |         |         |  
    5+30       0.4303      1.46  |  V Q    |         |         |         |  
    5+35       0.4406      1.50  |  V Q    |         |         |         |  
    5+40       0.4513      1.54  |   V Q   |         |         |         |  
    5+45       0.4623      1.61  |   V Q   |         |         |         |  
    5+50       0.4737      1.65  |   V Q   |         |         |         |  
    5+55       0.4852      1.67  |   V Q   |         |         |         |  
    6+ 0       0.4968      1.68  |   V Q   |         |         |         |  
    6+ 5       0.5085      1.70  |   V Q   |         |         |         |  

1.ao

Packet Pg. 3453

A
tt

ac
h

m
en

t:
 P

re
lim

in
ar

y 
W

at
er

 Q
u

al
it

y 
M

an
ag

m
en

t 
P

la
n

  (
24

67
 :

 C
O

N
T

IN
U

A
N

C
E

 O
F

 IR
O

N
W

O
O

D
 V

IL
L

A
G

E
)



 

8 
 

    6+10       0.5205      1.75  |   V Q   |         |         |         |  
    6+15       0.5330      1.81  |   V  Q  |         |         |         |  
    6+20       0.5457      1.85  |   V  Q  |         |         |         |  
    6+25       0.5587      1.88  |    V Q  |         |         |         |  
    6+30       0.5717      1.89  |    V Q  |         |         |         |  
    6+35       0.5848      1.91  |    V Q  |         |         |         |  
    6+40       0.5983      1.96  |    V Q  |         |         |         |  
    6+45       0.6122      2.02  |    V  Q |         |         |         |  
    6+50       0.6265      2.07  |    V  Q |         |         |         |  
    6+55       0.6408      2.09  |    V  Q |         |         |         |  
    7+ 0       0.6553      2.11  |    V  Q |         |         |         |  
    7+ 5       0.6699      2.12  |    V  Q |         |         |         |  
    7+10       0.6846      2.13  |     V Q |         |         |         |  
    7+15       0.6993      2.13  |     V Q |         |         |         |  
    7+20       0.7141      2.15  |     V Q |         |         |         |  
    7+25       0.7292      2.19  |     V Q |         |         |         |  
    7+30       0.7447      2.25  |     V  Q|         |         |         |  
    7+35       0.7606      2.30  |     V  Q|         |         |         |  
    7+40       0.7768      2.36  |     V  Q|         |         |         |  
    7+45       0.7936      2.44  |      V Q|         |         |         |  
    7+50       0.8108      2.49  |      V Q|         |         |         |  
    7+55       0.8284      2.56  |      V  Q         |         |         |  
    8+ 0       0.8465      2.63  |      V  Q         |         |         |  
    8+ 5       0.8651      2.70  |      V  Q         |         |         |  
    8+10       0.8845      2.81  |      V  |Q        |         |         |  
    8+15       0.9048      2.95  |       V |Q        |         |         |  
    8+20       0.9257      3.04  |       V | Q       |         |         |  
    8+25       0.9469      3.09  |       V | Q       |         |         |  
    8+30       0.9684      3.12  |       V | Q       |         |         |  
    8+35       0.9901      3.15  |       V | Q       |         |         |  
    8+40       1.0122      3.21  |        V| Q       |         |         |  
    8+45       1.0349      3.28  |        V|  Q      |         |         |  
    8+50       1.0579      3.35  |        V|  Q      |         |         |  
    8+55       1.0814      3.41  |        V|  Q      |         |         |  
    9+ 0       1.1054      3.49  |        V|  Q      |         |         |  
    9+ 5       1.1300      3.56  |         V   Q     |         |         |  
    9+10       1.1553      3.67  |         V   Q     |         |         |  
    9+15       1.1815      3.81  |         V    Q    |         |         |  
    9+20       1.2084      3.91  |         V    Q    |         |         |  
    9+25       1.2360      4.00  |         |V   Q    |         |         |  
    9+30       1.2641      4.09  |         |V    Q   |         |         |  
    9+35       1.2928      4.16  |         |V    Q   |         |         |  
    9+40       1.3220      4.24  |         |V    Q   |         |         |  
    9+45       1.3518      4.33  |         | V    Q  |         |         |  
    9+50       1.3820      4.39  |         | V    Q  |         |         |  
    9+55       1.4128      4.47  |         | V    Q  |         |         |  
   10+ 0       1.4441      4.55  |         | V     Q |         |         |  
   10+ 5       1.4754      4.54  |         |  V    Q |         |         |  
   10+10       1.5051      4.31  |         |  V   Q  |         |         |  
   10+15       1.5321      3.93  |         |  V Q    |         |         |  
   10+20       1.5575      3.68  |         |  VQ     |         |         |  
   10+25       1.5820      3.57  |         |   Q     |         |         |  
   10+30       1.6061      3.50  |         |  QV     |         |         |  
   10+35       1.6302      3.49  |         |  QV     |         |         |  
   10+40       1.6553      3.65  |         |   Q     |         |         |  
   10+45       1.6822      3.91  |         |    Q    |         |         |  
   10+50       1.7102      4.07  |         |    VQ   |         |         |  
   10+55       1.7387      4.14  |         |    VQ   |         |         |  
   11+ 0       1.7676      4.18  |         |    VQ   |         |         |  
   11+ 5       1.7965      4.20  |         |     Q   |         |         |  
   11+10       1.8253      4.19  |         |     Q   |         |         |  
   11+15       1.8539      4.14  |         |     Q   |         |         |  
   11+20       1.8822      4.12  |         |     Q   |         |         |  
   11+25       1.9106      4.11  |         |     QV  |         |         |  
   11+30       1.9388      4.11  |         |     QV  |         |         |  
   11+35       1.9670      4.09  |         |     QV  |         |         |  
   11+40       1.9946      4.01  |         |     QV  |         |         |  
   11+45       2.0213      3.89  |         |    Q  V |         |         |  
   11+50       2.0477      3.83  |         |    Q  V |         |         |  
   11+55       2.0741      3.83  |         |    Q  V |         |         |  
   12+ 0       2.1007      3.87  |         |    Q  V |         |         |  
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   12+ 5       2.1279      3.95  |         |    Q   V|         |         |  
   12+10       2.1571      4.23  |         |     Q  V|         |         |  
   12+15       2.1890      4.64  |         |       QV|         |         |  
   12+20       2.2228      4.91  |         |        Q|         |         |  
   12+25       2.2578      5.08  |         |         Q         |         |  
   12+30       2.2937      5.22  |         |         Q         |         |  
   12+35       2.3304      5.33  |         |         VQ        |         |  
   12+40       2.3681      5.47  |         |         |Q        |         |  
   12+45       2.4069      5.63  |         |         |VQ       |         |  
   12+50       2.4466      5.76  |         |         |V Q      |         |  
   12+55       2.4870      5.86  |         |         | VQ      |         |  
   13+ 0       2.5281      5.97  |         |         | VQ      |         |  
   13+ 5       2.5700      6.09  |         |         |  VQ     |         |  
   13+10       2.6136      6.33  |         |         |  V Q    |         |  
   13+15       2.6595      6.66  |         |         |  V  Q   |         |  
   13+20       2.7069      6.88  |         |         |   V  Q  |         |  
   13+25       2.7550      6.99  |         |         |   V  Q  |         |  
   13+30       2.8037      7.07  |         |         |    V  Q |         |  
   13+35       2.8521      7.03  |         |         |    V  Q |         |  
   13+40       2.8979      6.65  |         |         |    VQ   |         |  
   13+45       2.9396      6.05  |         |         |   Q V   |         |  
   13+50       2.9786      5.66  |         |         | Q   V   |         |  
   13+55       3.0164      5.48  |         |         |Q     V  |         |  
   14+ 0       3.0534      5.37  |         |         |Q     V  |         |  
   14+ 5       3.0901      5.33  |         |         |Q     V  |         |  
   14+10       3.1274      5.42  |         |         |Q      V |         |  
   14+15       3.1660      5.61  |         |         | Q     V |         |  
   14+20       3.2053      5.71  |         |         | Q     V |         |  
   14+25       3.2447      5.71  |         |         | Q      V|         |  
   14+30       3.2838      5.68  |         |         | Q      V|         |  
   14+35       3.3227      5.65  |         |         | Q      V|         |  
   14+40       3.3616      5.64  |         |         | Q       V         |  
   14+45       3.4004      5.64  |         |         | Q       V         |  
   14+50       3.4391      5.62  |         |         | Q       V         |  
   14+55       3.4775      5.58  |         |         | Q       |V        |  
   15+ 0       3.5155      5.51  |         |         | Q       |V        |  
   15+ 5       3.5531      5.46  |         |         |Q        |V        |  
   15+10       3.5903      5.40  |         |         |Q        | V       |  
   15+15       3.6270      5.33  |         |         |Q        | V       |  
   15+20       3.6634      5.28  |         |         |Q        | V       |  
   15+25       3.6993      5.22  |         |         Q         |  V      |  
   15+30       3.7347      5.14  |         |         Q         |  V      |  
   15+35       3.7695      5.06  |         |         Q         |  V      |  
   15+40       3.8031      4.88  |         |        Q|         |   V     |  
   15+45       3.8350      4.63  |         |       Q |         |   V     |  
   15+50       3.8657      4.46  |         |      Q  |         |   V     |  
   15+55       3.8958      4.37  |         |      Q  |         |   V     |  
   16+ 0       3.9256      4.32  |         |      Q  |         |    V    |  
   16+ 5       3.9540      4.13  |         |     Q   |         |    V    |  
   16+10       3.9783      3.52  |         |   Q     |         |    V    |  
   16+15       3.9964      2.63  |         Q         |         |    V    |  
   16+20       4.0104      2.04  |       Q |         |         |    V    |  
   16+25       4.0225      1.75  |     Q   |         |         |     V   |  
   16+30       4.0332      1.56  |     Q   |         |         |     V   |  
   16+35       4.0429      1.41  |    Q    |         |         |     V   |  
   16+40       4.0515      1.26  |    Q    |         |         |     V   |  
   16+45       4.0592      1.11  |   Q     |         |         |     V   |  
   16+50       4.0661      1.01  |   Q     |         |         |     V   |  
   16+55       4.0725      0.93  |  Q      |         |         |     V   |  
   17+ 0       4.0786      0.88  |  Q      |         |         |     V   |  
   17+ 5       4.0844      0.84  |  Q      |         |         |     V   |  
   17+10       4.0905      0.88  |  Q      |         |         |     V   |  
   17+15       4.0971      0.97  |  Q      |         |         |     V   |  
   17+20       4.1041      1.02  |   Q     |         |         |     V   |  
   17+25       4.1112      1.03  |   Q     |         |         |     V   |  
   17+30       4.1184      1.04  |   Q     |         |         |     V   |  
   17+35       4.1256      1.04  |   Q     |         |         |     V   |  
   17+40       4.1327      1.04  |   Q     |         |         |      V  |  
   17+45       4.1399      1.04  |   Q     |         |         |      V  |  
   17+50       4.1471      1.04  |   Q     |         |         |      V  |  
   17+55       4.1540      1.01  |   Q     |         |         |      V  |  
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   18+ 0       4.1606      0.95  |  Q      |         |         |      V  |  
   18+ 5       4.1669      0.92  |  Q      |         |         |      V  |  
   18+10       4.1731      0.90  |  Q      |         |         |      V  |  
   18+15       4.1793      0.90  |  Q      |         |         |      V  |  
   18+20       4.1854      0.89  |  Q      |         |         |      V  |  
   18+25       4.1915      0.89  |  Q      |         |         |      V  |  
   18+30       4.1976      0.88  |  Q      |         |         |      V  |  
   18+35       4.2036      0.87  |  Q      |         |         |      V  |  
   18+40       4.2093      0.83  |  Q      |         |         |      V  |  
   18+45       4.2146      0.77  |  Q      |         |         |      V  |  
   18+50       4.2196      0.72  | Q       |         |         |      V  |  
   18+55       4.2242      0.66  | Q       |         |         |      V  |  
   19+ 0       4.2282      0.59  | Q       |         |         |      V  |  
   19+ 5       4.2320      0.55  | Q       |         |         |      V  |  
   19+10       4.2359      0.56  | Q       |         |         |      V  |  
   19+15       4.2401      0.60  | Q       |         |         |      V  |  
   19+20       4.2445      0.64  | Q       |         |         |       V |  
   19+25       4.2492      0.68  | Q       |         |         |       V |  
   19+30       4.2543      0.75  | Q       |         |         |       V |  
   19+35       4.2597      0.78  |  Q      |         |         |       V |  
   19+40       4.2649      0.76  |  Q      |         |         |       V |  
   19+45       4.2698      0.71  | Q       |         |         |       V |  
   19+50       4.2744      0.67  | Q       |         |         |       V |  
   19+55       4.2787      0.62  | Q       |         |         |       V |  
   20+ 0       4.2826      0.56  | Q       |         |         |       V |  
   20+ 5       4.2862      0.53  | Q       |         |         |       V |  
   20+10       4.2900      0.54  | Q       |         |         |       V |  
   20+15       4.2940      0.59  | Q       |         |         |       V |  
   20+20       4.2982      0.62  | Q       |         |         |       V |  
   20+25       4.3025      0.63  | Q       |         |         |       V |  
   20+30       4.3069      0.63  | Q       |         |         |       V |  
   20+35       4.3113      0.64  | Q       |         |         |       V |  
   20+40       4.3157      0.64  | Q       |         |         |       V |  
   20+45       4.3201      0.64  | Q       |         |         |       V |  
   20+50       4.3245      0.63  | Q       |         |         |       V |  
   20+55       4.3286      0.60  | Q       |         |         |       V |  
   21+ 0       4.3323      0.54  | Q       |         |         |       V |  
   21+ 5       4.3358      0.51  | Q       |         |         |       V |  
   21+10       4.3395      0.53  | Q       |         |         |       V |  
   21+15       4.3434      0.58  | Q       |         |         |       V |  
   21+20       4.3475      0.60  | Q       |         |         |       V |  
   21+25       4.3515      0.57  | Q       |         |         |       V |  
   21+30       4.3551      0.52  | Q       |         |         |        V|  
   21+35       4.3585      0.50  |Q        |         |         |        V|  
   21+40       4.3621      0.52  | Q       |         |         |        V|  
   21+45       4.3660      0.57  | Q       |         |         |        V|  
   21+50       4.3701      0.59  | Q       |         |         |        V|  
   21+55       4.3740      0.57  | Q       |         |         |        V|  
   22+ 0       4.3775      0.52  | Q       |         |         |        V|  
   22+ 5       4.3809      0.49  |Q        |         |         |        V|  
   22+10       4.3845      0.52  | Q       |         |         |        V|  
   22+15       4.3884      0.57  | Q       |         |         |        V|  
   22+20       4.3924      0.59  | Q       |         |         |        V|  
   22+25       4.3963      0.56  | Q       |         |         |        V|  
   22+30       4.3999      0.51  | Q       |         |         |        V|  
   22+35       4.4032      0.48  |Q        |         |         |        V|  
   22+40       4.4064      0.47  |Q        |         |         |        V|  
   22+45       4.4096      0.46  |Q        |         |         |        V|  
   22+50       4.4127      0.45  |Q        |         |         |        V|  
   22+55       4.4158      0.45  |Q        |         |         |        V|  
   23+ 0       4.4189      0.45  |Q        |         |         |        V|  
   23+ 5       4.4220      0.44  |Q        |         |         |        V|  
   23+10       4.4250      0.44  |Q        |         |         |        V|  
   23+15       4.4280      0.44  |Q        |         |         |        V|  
   23+20       4.4311      0.44  |Q        |         |         |        V|  
   23+25       4.4341      0.44  |Q        |         |         |        V|  
   23+30       4.4371      0.44  |Q        |         |         |        V|  
   23+35       4.4401      0.44  |Q        |         |         |        V|  
   23+40       4.4431      0.43  |Q        |         |         |        V|  
   23+45       4.4461      0.43  |Q        |         |         |        V|  
   23+50       4.4490      0.43  |Q        |         |         |        V|  
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   23+55       4.4520      0.43  |Q        |         |         |        V|  
   24+ 0       4.4550      0.43  |Q        |         |         |        V|  
   24+ 5       4.4578      0.41  |Q        |         |         |        V|  
   24+10       4.4602      0.34  |Q        |         |         |        V|  
   24+15       4.4617      0.22  Q         |         |         |        V|  
   24+20       4.4627      0.15  Q         |         |         |        V|  
   24+25       4.4634      0.11  Q         |         |         |        V|  
   24+30       4.4640      0.09  Q         |         |         |        V|  
   24+35       4.4645      0.07  Q         |         |         |        V|  
   24+40       4.4649      0.05  Q         |         |         |        V|  
   24+45       4.4652      0.04  Q         |         |         |        V|  
   24+50       4.4654      0.04  Q         |         |         |        V|  
   24+55       4.4656      0.03  Q         |         |         |        V|  
   25+ 0       4.4658      0.02  Q         |         |         |        V|  
   25+ 5       4.4659      0.02  Q         |         |         |        V|  
   25+10       4.4660      0.01  Q         |         |         |        V|  
   25+15       4.4661      0.01  Q         |         |         |        V|  
   25+20       4.4661      0.01  Q         |         |         |        V|  
   25+25       4.4662      0.01  Q         |         |         |        V|  
   25+30       4.4662      0.00  Q         |         |         |        V|  
   25+35       4.4662      0.00  Q         |         |         |        V|  
   25+40       4.4662      0.00  Q         |         |         |         V  
----------------------------------------------------------------------- 
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Unit Hydrograph Hydrology Map 
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Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 
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Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 

 

Detailed Operations and Maintenance Plans will be provided during final 

engineering. 
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Appendix 10:  Educational Materials 

BMP Fact Sheets, Maintenance Guidelines and Other End‐User BMP Information 

 

Education Materials will be provided during final engineering 
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