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EXECUTIVE SUMMARY 
 

This Initial Study assesses the potential environmental impacts of a proposal by The 
Olson Company to construct and operate the Willard & Garvey Residential Project, 
which consists of a 31 residential unit townhome community, located at 3133 and 
3141 Willard Avenue, Rosemead, California. This proposed Project includes the 
following applications through the City of Rosemead Planning & Economic 
Department: 
 

• General Plan Amendment 19-01 
• Zone Change 19-01 
• Planned Development Review 19-01 
• Vesting Tentative Tract Map 82875 

  
This Initial Study finds with the imposition of mitigation measures related to Air 
Quality, Cultural Resources, Hazards and Hazardous Materials, Noise, Traffic, Tribal 
Cultural Resources and Mandatory Findings of Significance, all potentially significant 
impacts associated with the Project would be reduced to less than significant levels. 
Consequently, a Mitigated Negative Declaration will be prepared for the Project. 
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SECTION 1.0 – INTRODUCTION 

 

1.1 INITIAL STUDY REQUIRED 

Following preliminary review of the proposed Willard & Garvey Residential Project 
(Project), the City of Rosemead (City) has determined that the Project is subject to 
the guidelines and regulations of the California Environmental Quality Act (CEQA). 
This Initial Study addresses the direct, indirect, and cumulative environmental effects 
associated with the Project, as proposed. 

 
1.2 STATUTORY AUTHORITY  

This Initial Study has been prepared in accordance with the California Environmental 
Quality Act (CEQA) (Public Resources Code Section 21000-21177) and pursuant to 
Section 15063 of Title 14 of the California Code of Regulations (CCR).  

Consistent with the statutory authority, the purpose of this Initial Study is to provide 
the Lead Agency (i.e. the City) with information to determine if the proposed Project 
would have a significant environmental impact. Specifically, this Initial Study will:  

• Facilitate environmental assessment early in the design of the Project; 

• Provide the City with information to use as the basis for deciding 
whether to prepare an Environmental Impact Report (EIR) or Negative 
Declaration; 

• Enable the Applicant or City to modify the Project, mitigating adverse 
impacts, thereby enabling the Project to quality for a Negative 
Declaration or Mitigated Negative Declaration; 

• Provide documentation of the factual basis for the findings in a Negative 
Declaration or Mitigated Negative Declaration that the Project will not 
have a significant effect on the environment. 

The environmental documentation, which is ultimately selected by the City of 
Rosemead in accordance with CEQA, is intended as an informational document 
undertaken to provide an environmental basis for subsequent discretionary actions 
upon the Project. The resulting documentation is not, however, a policy document 
and its approval and/or certification neither presupposes nor mandates any actions 
on the part of those agencies from whom permits, and other discretionary approvals 
would be required. 

The environmental documentation and supporting analysis is subject to a public 
review period. The proposed Project is not a project "of statewide, regional, or 
areawide significance" as prescribed in Section 15206 of the CEQA Guidelines because 
it does not meet the criteria for such projects. Furthermore, project implementation 
does not require any action by a State Agency (i.e., “responsible” or “trustee” 
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agency). Therefore, the document will not be submitted to the State Clearinghouse 
for review and the review period is determined to be 20 days in accordance with 
Section 15073 of the CEQA Guidelines. Following review of any comments received, 
the City of Rosemead will consider these comments as a part of the Project’s 
environmental review and include them with the Initial Study documentation for 
consideration by the City of Rosemead in accordance with Section 15074(b) of the 
CEQA Guidelines. 

1.3 INCORPORATION BY REFERENCE 

The information contained in this document is based, in part, on the following 
documents that include the Project site or provide information addressing the general 
project area or use: 

• City of Rosemead General Plan, adopted April 2010 (General 
Plan). The General Plan is a policy document designed to provide long-
range guidance for decision-making affecting the future character of 
Rosemead. It represents the official statement of the community’s 
physical development, as well as its economic, social, and 
environmental goals. The General Plan is comprised of the following ten 
elements: Land Use; Circulation; Resource Management; Public Safety; 
Noise. The General Plan was used throughout this Initial Study as the 
fundamental planning document governing development on the Project 
site. 

• City of Rosemead General Plan Environmental Impact Report 
(EIR), certified October 2018 (General Plan EIR). The General 
Plan EIR (State Clearinghouse Number 2007111090) was prepared in 
support of the General Plan and in accordance with the California 
Environmental Quality Act (CEQA) as amended (Public Resources Code 
Section 21000 et seq.) and CEQA Guidelines (California Administrative 
Code Section 15000 et seq.). 

• City of Rosemead Housing Element 2014-2021, adopted 
October 2013 (Housing Element). The Housing Element provides 
the identification and analysis of existing and projected housing needs 
and articulates the City’s official policies for the preservation, 
conservation, improvement, and production of housing within the City 
of Rosemead for the 2014-2021 planning period. 

• City of Rosemead Zoning Code (Zoning Code). Chapter 17 of the 
City of Rosemead Municipal Code establishes the basic zoning 
regulations under which land is developed and utilized and by which 
the General Plan is systematically implemented. This includes allowable 
uses, building setback and height requirements, and other 
development standards. The basic intent of the Zoning Code is to 
promote and protect the public health, safety, convenience, and welfare 
of present and future citizens of the City. 
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• California Building Code (2019) (CBC). The 2019 California Building 
Standards Code (Cal. Code Regs., Title 24) was published July 1, 2019, 
with an effective date of January 1, 2020. It incorporates all parts of 
the state building standards, including the Residential Code and Green 
Standards Code. 
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SECTION 2.0 – PROJECT DESCRIPTION  

2.1 PROJECT TITLE 

The Willard & Garvey Residential Project 

2.2 LEAD AGENCY NAME AND ADDRESS 

City of Rosemead 
8838 E. Valley Blvd. 
Rosemead, CA 91770 
 
2.3 CONTACT PERSON AND PHONE NUMBER 
 
Lily T. Valenzuela 
Planning & Economic Development Manager 
Phone: (626) 569-2142  
Email: ltrinh@cityofrosemead.org 
 
 
2.4 PROJECT LOCATION 
 
Regionally, the Project site consists of approximately 1.2 acres located within the Los 
Angeles County, south of Interstate 10 (I-10) and north of State Route 60 (SR-60), 
within the jurisdiction of the City of Rosemead.  (Reference Figure 1, Project Regional 
Location Map.)  

Locally, the Project site is presently comprised of two parcels, addressed as 3133 and 
3141 Willard Avenue, Rosemead, California 91770. Assessor parcel numbers for the 
properties are 5288-004-054, and 5288-003-057.  Near the center of the Project site, 
Latitude and Longitude are 34°03’54/49” N / 118°05’01.87” W. 
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Figure 1. Project Regional Location Map  

 
(source: Google Maps)  
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Figure 2. Project Site Aerial Location 

  
(source: Google Maps)
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2.5 PROJECT SPONSOR’S NAME AND ADDRESS  

The Olson Company 
3010 Old Ranch Parkway, Suite 100 
Seal Beach, CA 90740 
 
Contact: Steve Armanino 

Director of Development 
Phone: 562-596-4770 x218 
Email: sarmanino@theolsonco.com 
 

2.6 GENERAL PLAN DESIGNATION 

Current General Plan Land Use Map designation is Medium Density Residential with a 
density of 0-12 dwelling units per acre. 
 
2.7 ZONING 

Current Zoning Map designation is R-2 Light Multiple Residential. 
 
2.8 DESCRIPTION OF PROJECT 

2.8.1  SITE PLAN 
 
The Project consists of 31 residential townhome units constructed within eight 
buildings throughout the site. This includes one row townhome building with seven 
units, one row townhome building with 12 units, and two-unit townhomes. The units 
range in size from 1,232 square feet to 1,698 square feet with six different floor 
plans.  Of the 31 residential townhome units, 20 would be 2-bedroom and 11 would 
be 3-bedroom. (Reference Figure 3. Project Conceptual Site Plan, and Table 1. Plan 
Summary)  
 
 

 

 

 

 

 

 

 

 

mailto:sarmanino@theolsonco.com
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Figure 3. Project Conceptual Site Plan 

(source: The Olson Company) 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
A two-car garage is proposed for each residential unit. In addition, the Project would 
provide 16 guest parking spaces for a total of 78 parking spaces, an average of 2.5 
spaces per unit.   
 

Table 1: Plan Summary 
Plan Type # Units   Bedrooms Unit (sf) 
 P1 (Building 1) 2 2 1,232 
 P1x (Building 1) 2 2 1,284 
 P1 (Building 2) 2 2 1,242 
 P1x (Building 2) 2 2 1,352 
 P2 12 2 1,306 
 P3 6 3 1,424 
 P4 3 3 1,490 
 P4x 2 3 1,698 
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Open space within the Project would consist of 2,556 square feet of private open 
space consisting of patios and balconies, and 11,542 square feet of common open 
space consisting of a central community open space with a shade structure, barbeque 
and seating and a secondary open space with fire pit and seating. A total of 14,098 
square feet of open space would be provided with an average of 454.8 square feet of 
open space per unit. (Reference Figure 4. Project Schematic Landscape Plan) 
Landscaping would be located at the periphery and within the site and consists of 
trees and shrubs.  In addition, decorative paving would be provided at the open space 
areas and Project driveway entrance. Sidewalks would be provided throughout the 
site. 
 
Primary entry to the Project site would be from Willard via a 26-foot private drive 
aisle that would connect at a T-juncture to a 26-foot fire lane and hammer head, and 
then a 20 and 24-foot drive aisle.  All of the Project’s eight buildings would take 
vehicular access from the drive aisles. 

As shown in Figure 3, the Project site is irregular in shape.  The front yard setback is 
20’-0”. The side yard setbacks vary between 8’-0” to 13-3”.  The rear yard setback 
is 20’-0”. Walls within the Project development would be constructed of masonry 
stucco material, and would be constructed between 4’-0” to 5’-9” high along each of 
the site’s boundaries.  In addition, the walls will be finished with a flat stuff cap. 
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Figure 4. Project Schematic Landscape Plan 

 
(source: The Olson Company) 

2.8.2  PROJECT ARCHITECTURE  

The Project consists of a Spanish architectural style, enhanced with design elements 
including balconies, decorative metal guard rails, decorative shutters, gabled roofs 
with end details, arched entry doorways, exposed rafter tails, decorative lighting, 
sectional garage doors, and concrete s-tile roofing. Three types of vibrant color 
schemes are proposed for the Project elevations. (Reference Figures 5. Project 
Architecture – 2-Unit Townhomes, 6. Project Architecture 7-Unit Townhomes, and 8. 
Project Architecture 12-unit Townhomes)  The maximum building height is 35’.  
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Figure 5. Project Architecture – 2-Unit Townhomes  

 

(source: The Olson Company) 
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Figure 6. Project Architecture – 7-Unit Townhomes  

 

(source: The Olson Company) 
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Figure 7. Project Architecture – 12-Unit Townhomes  

(source: The Olson Company)
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2.8.3  DEMOLITION AND GRADING 

Development of the proposed townhomes requires demolition of the existing on site 
structures and grading of the site. Approximately 1,470 square feet of existing 
buildings would be excavated. Grading would consist of approximately 11,000 cubic 
yards (CY) of onsite cut/fill (includes over-excavation) with approximately 1,000 CY 
of import. These demolition and grading activities could create impacts related to air 
quality emissions, (GHG) greenhouse gas emissions, noise and disturbance of 
potential on-site hazardous substances.  These potential impacts are considered 
within this Initial Study as part of the Project. 

2.8.4  PROJECT ENTITLEMENTS 

The Project would require several entitlements: 

• General Plan Amendment 19-01 
• Zone Change 19-01 
• Planned Development Review 19-01 
• Vesting Tentative Tract Map 82875 

Pursuant to Chapter 17.152.020 of the Zoning Code, an amendment to the General 
Plan Land Use Map, Zoning Code, and Zoning Map may be initiated by the Planning 
Commission, City Council or by the property owner.  To facilitate development of the 
Project, the Applicant has submitted an application to change the General Plan Land 
Use Map designation of the property from Medium Density Residential, which allows 
for a density of 0-12 dwelling units per acre, to High Density Residential, which allows 
for a density of 0-30 dwelling units per acre. The Applicant is also requesting a change 
to the Zoning Map from Light Multiple Residential (R-2) to Planned Development (P-
D). Project density would be 25.8 dwelling units per acre. Standards for the P-D would 
be set by the Project precise development plan, and these standards would function 
as the zoning for the site.  

Pursuant to Chapter 17.152.060 of the Zoning Code, approval of the General Plan 
Land Use Map amendment will require the Planning Commission to recommend and 
the City Council to make the following findings which are evaluated in Section 6.11 
of this Initial Study: 

(1) The amendment is internally consistent with all other provisions of the 
General Plan.  

(2) The proposed amendment will not be detrimental to the public interest, 
health, safety, convenience or welfare of the City.  

(3) The affected site is physically suitable in terms of design, location, 
operating characteristics, shape, size, topography, and the provision of 
public and emergency vehicle access, and public services and utilities 
and is served by highways and streets adequate in width and 
improvement to carry the kind and quantity of traffic the proposed use 
would likely generate, to ensure that the proposed use(s) and/or 
development will not endanger, jeopardize, or otherwise constitute a 



Initial Study Willard & Garvey Residential Project 
City of Rosemead 

Page 16 
 

hazard to the property or improvements in the vicinity in which the 
property is located.  

For Zoning Code changes and Zoning Map amendments, Chapter 17.152.060 of the 
Code requires the Planning Commission to recommend and the City Council to make 
the following findings which are evaluated in Section 6.11 of this Initial Study: 

(1) The proposed amendment is consistent with the General Plan and any 
applicable specific plan; and  

(2) The proposed amendment will not be detrimental to the public interest, 
health, safety, convenience, or welfare of the City.  

(3) Additional finding for Zoning Code Amendments. The proposed 
amendment is internally consistent with other applicable provisions of 
this Zoning Code.  

(4) The affected site is physically suitable in terms of design, location, 
operating characteristics, shape, size, topography, and the provision of 
public and emergency vehicle access, and public services and utilities 
and is served by highways and streets adequate in width and 
improvement to carry the kind and quantity of traffic the proposed use 
would likely generate, to ensure that the proposed use(s) and/or 
development will not endanger, jeopardize, or otherwise constitute a 
hazard to the property or improvements in the vicinity in which the 
property is located.  

For P-D zoning, Chapter 17.24 of the City Zoning Code  states that the P-D district is 
intended to provide for residential, commercial, industrial, or 
institutional developments that are characterized by innovative use and design 
concepts. This zone provides for a new development to offer amenities, quality, 
design excellence and other similar benefits to the community and not be inhibited 
by strict numerical development standards. Chapter 17.24.040 of the Code outlines 
the requirements for approval of a P-D. These requirements are discussed in Section 
6.11 of this Initial Study. 

Pursuant to Chapter 16.04 of the Municipal Code, a Tentative Tract Map (TTM) is 
required to subdivide a property into 5 or more legal parcels or condominium 
ownerships. TTM 82875 has been initiated by the Project Applicant as required by the 
Municipal Code, which also outlines requirements for TTMs which are subject to 
review and approval by the Planning Commission. These requirements are discussed 
in Section 6.11 of this Initial Study. 

2.9 EXISTING AND SURROUNDING LAND USES  

2.9.1  EXISTING LAND USES  

The Project site consists of two parcels totaling approximately 1.2 acres of land 
developed with two existing residential structures, one is boarded up and the other 
is unoccupied. The two existing residential structures are located along the eastern 
portion of the site facing Willard Avenue, and addressed as 3133 and 3141 Willard 
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Avenue. The western portion of the site contains no structures and is covered with 
weeds and scattered vegetation. A few non-native trees are located on the site. 
(Reference Figure 8, Project Site Existing Conditions Aerial Map, and Figures 9-11, 
Project Site Existing Conditions Photos.)  

Historically, the first records available of site development date to 1928 and show 
that the site was developed as an orchard with the 3133 Willard Avenue residential 
structure developed.1 By 1948, the site is cleared of orchards and the residential 
structure at 3141 Willard Avenue is developed. 

Figure 8. Project Site Existing Conditions Aerial Map 

 
(Source: Google Maps) 

** 

1 Phase 1 Environmental Site Assessment and Shallow Soil Sampling, Rosemead (Willard & Garvey), prepared by 
Stantec Consulting Services on behalf, May 13, 2019 and contained as Appendix E. 
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Figure 9. Project Site Existing Conditions Photo #1 

 
(Source: Stantec) 

 

Figure 10. Project Site Existing Conditions Photo #2 

 
                                                                                            (Source: Stantec) 
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Figure 11. Project Site Existing Conditions Photo #3 

 
                                                                                     (Source: Stantec) 

 
2.9.2  SURROUNDING LAND USES  

As shown in Figure 8, the Project site is located immediately east of a Southern 
California Edison (SCE) easement which contains transmission towers, approximately 
120 feet in height and overhead lines. (Reference Figure 12, View of Distribution 
Lines from Project Site Looking North on Willard Avenue.) Portions of the easement 
adjacent to the site are developed with a wholesale nursery and Zapopan Park.  
Willard Elementary School is located immediately east of the site across Willard 
Avenue. Single family residential is located immediately north and south of the site.  
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Figure 12. View of Distribution Lines from Project Site Looking North on 
Willard Avenue 

 

2.9.2  CUMULATIVE PROJECTS  

Nearby developments considered in this Initial Study’s analysis of cumulative impacts 
are listed in Table 2, below: 

Table 2: Nearby Developments Contributing to Cumulative Impacts 

Address Proposed Project Status 

7419-7459 Garvey Avenue 

Phase I: Residential/Commercial 
Mixed Use:  

• 48,000 Square Feet 
Commercial 

• Three Commercial 
Buildings (office, retail, 
restaurant) 

Phase II:  90 Residential Units 
(rear) 

Phase I:  In Building Plan Check 
Phase II:  A-Sheets submitted to 

Building 

7801-7825 Garvey Avenue 

Residential/Commercial Mixed 
Use: 

• 15,553 Square Feet 
Commercial (office, retail, 
restaurant) 

• 60 Residential Units 
• 9 low income 

condominiums 

Under Construction 
(permits issued June 2018) 
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Table 2: Nearby Developments Contributing to Cumulative Impacts 

Address Proposed Project Status 

8002 Garvey Avenue 

Residential/Commercial Mixed 
Use: 

• 88,449 Commercial 
(hotel, office, retail, 
restaurant) 

• 92 Residential Units 

A-Sheets submitted to Building 

8408 Garvey Avenue 

Residential/Commercial Mixed 
Use: 

• 11,500 Square Feet 
Commercial (office and 
retail) 

• 46 Residential Units 
• 7 low-income apartments 

Under Construction 

8449 Garvey Avenue 

Residential/Commercial Mixed 
Use: 

• 7,200 Square Feet 
Commercial (office, retail, 
restaurant) 

• 35 Residential Units 
• 6 low-income apartments 

In Building Plan Check 
Demo Permit Issued 

8900 Glendon Way 
Hampton Inn & Suites Hotel: 

• Five-Stories 
• 123 Guest Rooms 

  
In Building Plan Check 

500 Montebello Boulevard 
Marriott Dual Hotel 

• 6 Stories 
• 199 Guest Rooms 

Discretionary Applications Submitted 

3001 Walnut Grove 
Avenue 

Residential/Commercial Mixed Use 
• 4 Stories 
• 17,394 Square Feet 

Commercial 
• 42 Residential Condos (7 

Low Income) 

Discretionary Applications Submitted 

3035 San Gabriel Blvd 

Residential/Commercial Mixed Use 
• 6 stories 
• 50,849 Square Feet 

Commercial 
144 Residential Units 

Site Plan Review 

4316 Muscatel Ave. 
Residential Project 

• 10 Condominiums Pre-Application Submitted 

2605-2607 San Gabriel 
Blvd. 

Conditional Use Permit  
• Proposal to operate a 

pre-school day care 
facility. 

Discretionary Applications Submitted 

 
2.10 OTHER PUBLIC AGENCIES WHOSE APPROVAL IS REQUIRED  
Entitlement of the Project will require approval of this Initial Study/Mitigated Negative 
Declaration by the City of Rosemead City Council, acting as lead agency. The Project 
also requires a series of entitlements that will require review and approval by the City 
of Rosemead Planning Commission and City Council. These entitlements include: 
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General Plan Land Use Map Amendment, Zoning Code and Map Amendment, Planned 
Development Plan Review, and Tentative Tract Map.  

No approval from other public agencies will be required. 

2.11 HAVE CALIFORNIA NATIVE AMERICAN TRIBES TRADITIONALLY 
AND CULTURALLY AFFILIATED WITH THE PROJECT AREA 
REQUESTED CONSULTATION PURSUANT TO PUBLIC RESOURCES 
CODE SECTION 21080.3.1? If so, has Consultation Begun? 

Yes. In correspondence dated February 5, 2020, the Native American Heritage 
Commission (NAHC) provided the results of a Sacred Lands File check which was 
positive for potential Native American resources. (Reference Appendix A.) The NAHC 
advises consultation with the following tribes: Gabrieleno/Tongva San Gabriel Band 
of Mission Indians, the Gabrieleno Band of Mission Indians – Kizh Nation, Gabrielino 
/Tongva Nation, Gabrielino Tongva Indians of California Tribal Council, Gabrielino-
Tongva Tribe.  

On February 12, 2020, letters were sent to representatives of each of the NAHC listed 
tribes inviting each to request formal consultation (attached in Appendix B). This 
consultation process was completed as of April 29, 2020. The consultation process 
and potential Project impacts to Tribal Resources are discussed in Section 18 of this 
Initial Study.  

NOTE: Conducting consultation early in the CEQA process allows tribal governments, lead 
agencies, and project proponents to discuss the level of environmental review, identify and 
address potential adverse impacts to tribal cultural resources, and reduce the potential for 
delay and conflict in the environmental review process. (See Public Resources Code section 
21080.3.2.) Information may also be available from the California Native American Heritage 
Commission’s Sacred Lands File per Public Resources Code section 5097.96 and the California 
Historical Resources Information System administered by the California Office of Historic 
Preservation. Please also note that Public Resources Code section 21082.3(c) contains 
provisions specific to confidentiality. 
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SECTION 3.0 – 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    Energy 

 Geology/ Soils    Greenhouse Gas   Hazards & Hazardous  
              Materials  

 Hydrology/Water Quality   Land Use/ Planning    Mineral Resources  

 Noise    Population/ Housing    Public Services  

 Recreation    Transportation    Tribal Cultural Resources 

 Utilities/Service Systems   Wildfire     Mandatory Findings of  
    Significance 
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SECTION 4.0 – DETERMINATION: (TO BE COMPLETED BY THE LEAD 
AGENCY)    

On the basis of this initial evaluation: 

 I find that the proposed Project COULD NOT have a significant effect on the environment, and a 
NEGATIVE DECLARATION will be prepared. 

 I find that although the proposed Project could have a significant effect on the environment, there 
will not be a significant effect in this case because revisions in the Project have been made by or 
agreed to by the Project proponent. A MITIGATED NEGATIVE DECLARATION will be prepared.  

 I find that the proposed Project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required.      

 I find that the proposed Project MAY have a “potentially significant impact” or “potentially 
significant unless mitigated” impact on the environment, but at least one effect 1) has been 
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has 
been addressed by mitigation measures based on the earlier analysis as described on attached 
sheets. An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the effects that 
remain to be addressed.  

 I find that although the proposed Project could have a significant effect on the environment, 
because all potentially significant effects (a) have been analyzed adequately in an earlier EIR or 
NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been avoided or 
mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, including revisions or 
mitigation measures that are imposed upon the proposed project, nothing further is required.  
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SECTION 5.0 –  EVALUATION OF ENVIRONMENTAL IMPACTS 

1) A brief explanation is required for all answers except “No Impact” answers 
that are adequately supported by the  information sources a lead agency 
cites in the parentheses following each question.  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 involved (e.g., the 
Project falls outside 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). 

 
2) All answers must take account of the whole action involved, including off-site 

as well as on-site, cumulative as well as project-level, indirect as well as direct, 
and construction as well as operational impacts. 

 
3) Once the lead agency has determined that a particular physical impact may 

occur, then the checklist answers must indicate whether the impact is 
potentially significant, less than significant with mitigation, or less than 
significant. “Potentially Significant Impact” is appropriate if there is substantial 
evidence that an effect may be significant. If there are one or more “Potentially 
Significant Impact” entries when the determination is made, an EIR is 
required.  

 
4) “Negative Declaration: Less Than Significant with Mitigation Incorporated” 

applies where the incorporation of mitigation measures has reduced an effect 
from “Potentially Significant Impact” to a “Less Than Significant Impact.” The 
lead agency must describe the mitigation measures, and briefly explain how 
they reduce the effect to a less than significant level (mitigation measures 
from “Earlier Analyses,” as described in (5) below, may be cross-referenced). 

 
5) Earlier analyses may be used where, pursuant to the tiering, program EIR, or 

other CEQA process, an effect has been adequately analyzed in an earlier EIR 
or negative declaration. Section 15063(c)(3)(D). In this case, a brief 
discussion should identify the following: 

a) Earlier Analysis Used. Identify and state where they are available for 
review. 

b) Impacts Adequately Addressed. Identify which effects from the above 
checklist were within the scope of and adequately analyzed in an earlier 
document pursuant to applicable legal standards, and state whether 
such effects were addressed by mitigation measures based on the 
earlier analysis. 

c) Mitigation Measures. For effects that are “Less than Significant with 
Mitigation Measures Incorporated,” describe the mitigation measures 
which were incorporated or refined from the earlier document and the 
extent to which they address site-specific conditions for the project.   

 
6) Lead agencies are encouraged to incorporate into the checklist references to 

information sources for potential impacts (e.g., general plans, zoning 
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ordinances). Reference to a previously prepares or outside document should, 
where appropriate, include a reference to the page or pages where the 
statement is substantiated.  

 
7) Supporting Information Sources: A source list should be attached, and other 

sources used or individuals contacted should be cited in the discussion.  
 

8) This is only a suggested form, and lead agencies are free to use different 
formats; however, lead agencies should normally address the questions from 
this checklist that are relevant to a project’s environmental effects in whatever 
format is selected. 

 
9) The explanation of each issue should identify: 

a) the significance criteria or threshold, if any, used to evaluate each 
question; and  

b) the mitigation measure identified, if any, to reduce the impact to less 
than significance. 
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SECTION 6.0 – ANALYSIS OF ENVIRONMENTAL IMPACTS   

The following section the environmental topics contained in the Initial Study, 
Appendix G of the CEQA Guidelines. For each environmental topic, the thresholds of 
significance are presented and the finding relative to each threshold is checked. An 
analysis supporting each finding is then presented along with an assessment of 
cumulative impacts and applicable mitigation requirements. 

6.1 AESTHETICS  

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

AESTHETICS.  Except as provided in Public Resources Code Section 21099, would the project: 

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

   X 

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

   X 

c) In nonurbanized areas, substantially 
degrade the existing visual character 
or quality of public views of the site 
and its surroundings? (Public views 
are those that are experienced from 
publicly accessible vantage point). If 
the project is in an urbanized area, 
would the project conflict with 
applicable zoning and other 
regulations governing scenic quality? 

         X 

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

   X 

 

6.1.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 
 

a) Would the Project have a substantial adverse effect on a scenic vista?   
 
No Impact. The City of Rosemead General Plan (General Plan) does not identify 
scenic vistas. Views of the San Gabriel Mountains from the Project site could be 
considered scenic, but these views are not protected by the City and are generally 
limited to looking north down road corridors. Development of the Project would 
not alter views to mountains. The Project would be compatible with the existing 
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single-family residential uses in the surrounding neighborhood. Consequently, the 
Project would not have an adverse effect on a scenic vista. 
 

b) Would the Project substantially damage scenic resources, including but not 
limited to, trees, rock outcroppings, and historic buildings within a state scenic 
highway?  
 
No Impact. The General Plan does not identify scenic resources, historic resources 
or state scenic highways within the City. Chapter 17.96.04 of the Zoning Code 
establishes policies to preserve oak trees. Included in the definition of “oak tree” 
is a tree of the genus Quercus, including, but not limited to, Valley Oak (Quercus 
lobata), California Live Oak (Quercus Agrifolia), Canyon Oak (Quercus 
chrysolepis), Interior Live Oak (Quercus wislizenii), and Scrub Oak (Quercus 
dumosa). Although there are a few scattered trees on the site, none of the trees 
are native or oak tree of the genus Quercus. 
 
Historical records indicate that the 3133 Willard Avenue residential structure was 
built in 1928, and  the 3141 Willard Avenue residential structure was built in 
1948.2  As discussed in Section 6.5.a of this Initial Study, although the two 
existing residential structures are 92 and 72 years, respectively, both are in 
disrepair and neither are designated historic buildings. Consequently, the Project 
would not damage scenic resources. 

       
c) Would the Project substantially degrade the existing visual character or quality of 

the site and its surroundings?       
 
No Impact. Figures 10 and 11, above, show the existing condition of the Project 
site and two existing residential structures.  One of the existing residential 
structures is boarded up and the grounds of both existing residential structures 
are generally unkept. As proposed, the Project would develop 31 residential 
townhome units within an architecturally cohesive development, including 
landscaping and amenities. The Project would be compatible with the existing 
single-family residential uses in the surrounding neighborhood. The Project would 
improve the visual character and quality of the site, and no significant adverse 
impacts to the site or surroundings would occur.  

 
d) Would the Project create a new source of substantial light or glare which would 

adversely affect day or nighttime views in the area?   
             
No Impact. Existing light sources in the vicinity of the Project site include exterior 
lighting from surrounding uses. Vehicles on the adjacent street also have 
nighttime lighting. The Project would create new exterior lighting associated with 
the townhomes, interior private streets and Project entry. Project lighting would 
be regulated by Chapter 17.88 (Lighting) of the Municipal Code which requires 
exterior lighting to be adequately controlled and shielded to prevent glare and 

** 

2 Phase 1 Environmental Site Assessment and Shallow Soil Sampling, Rosemead (Willard & Garvey), prepared by 
Stantec Consulting Services on behalf, May 13, 2019 and contained as Appendix E. 
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undesirable illumination to adjacent properties or streets. Compliance with this 
regulation would ensure that the new light sources created by the Project would 
not create glare or adversely affect the surrounding uses.  Consequently, the 
Project would not create a new source of substantial light or glare which would 
adversely affect day or nighttime views in the area. 

 
6.1.2 CUMULATIVE IMPACTS 

The analysis determined that the proposed Project would not result in significant 
adverse aesthetic impacts. The Project would improve the visual character of the site 
and surrounding area and would be consistent with existing residential development 
north and south of the site. Aesthetic impacts are generally site specific.  None of 
the cumulative projects listed in Table 2 are within the immediate the vicinity of the 
Project site, and each of the projects will be subject to their own entitlement review. 
Consequently, the Project would not result in significant adverse cumulative 
aesthetics impacts. 

 
6.1.3 MITIGATION MEASURES 

The analysis determined that the proposed Project would not result in any significant 
adverse impacts regarding aesthetics. Consequently, no mitigation is required.  
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6.2 AGRICULTURE AND FOREST SERVICES 

AGRICULTURAL/FOREST 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 Dept. 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 measurement methodology provided 
in Forest Protocols adopted by the California Air Resources Board. Would the project:  

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

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? 

   X 

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

   X 

c) Conflict with existing zoning for, or 
cause rezoning of, forest land (as 
defined in Public Resources Code 
Section 12220(g)) or timberland (as 
defined in Public Resources Code 
Section 4526) 

   X 

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

   X 

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? 

   X 

 
6.2.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 
 
a) Would the Project convert Prime Farmland, Unique Farmland, or Farmland of 

Statewide Importance? 
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No Impact. Although the Project site was used for agricultural purposes, as an 
orchard, from about 1928 until 1948, the City of Rosemead inclusive of the 
Project site is developed with urban land uses. No active agricultural uses are 
identified in the General Plan. The state of California Department of Conversation 
classifies the Project site and its surrounding areas as “urban and built-up land”.3 
Consequently, the Project would not convert farmland to a non-agricultural use. 
 

b) Would the Project conflict with existing zoning for agricultural use or a Williamson 
Act Contract? 
 
No Impact. The Williamson Act (Cal. Govt. Code, §51200 et seq.) allows county 
governments to enter into contracts with private landowners who agree to 
restrict parcels of land to agricultural uses or uses compatible with agriculture 
for at least ten years. In return, landowners receive property tax assessments 
that are much lower than normal because they are based upon income derived 
from farming and open space uses as opposed to full market value of the 
property. There is no dedicated agriculture use currently within the City and no 
agricultural zoning designation or Williamson Act contracts. Consequently, the 
Project would not conflict with an agricultural use or Williamson Act contract. 
 

c) Would the Project conflict with existing zoning for or cause rezoning of, forest 
land? 
 
No Impact. The City, inclusive of the Project site, is developed with urban land 
uses. There are no forest, timberlands or forest zoning in the City. Consequently, 
the Project would not conflict with zoning for forest land. 
 

d) Would the Project result in the loss of forest land or the conversion of forest land 
to a non-forest use? 
 
No Impact. As discussed in Section 6.2.c of this Initial Study, above, the City, 
inclusive of the Project site, is developed with urban land uses. There are no 
forest, timberlands or forest zoning in the City. Consequently, the Project would 
not result in the loss or conversion of forest land. 
 

e) Would the Project involve other changes in the existing environment that, due 
to their location or nature, may result in conversion of farmland to non-
agricultural use  
 
No Impact. As discussed in Sections 7.2.a, b and c of this Initial Study, above, 
the City, inclusive of the Project site, is developed with urban land uses. There 
are no farmlands or forests in the City. Consequently, the Project would not 
result in the loss or conversion of farmland or forest land. 

       

** 

3https://maps.conservation.ca.gov/dlrp/ciff/; accessed February 23, 2020. 
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6.2.2 CUMULATIVE IMPACTS 
 
There are no agriculture nor forest resources within the City. Consequently, 
development within the City would not cause impacts to agriculture or forest 
resources; and the Project would not result in significant adverse cumulative 
agriculture and or forest resource impacts. 

 
6.2.3 MITIGATION MEASURES 
 
The analysis indicated that the implementation of the proposed Project would not 
result in any significant impacts on agriculture and or forest resources. As a result, 
no mitigation is required. 
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6.3 AIR QUALITY  

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

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

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

  X  

b) 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? 

         X  

c) Expose sensitive receptors to 
substantial pollutant concentrations? 

 X   

d) Result in other emissions (such as 
those leading to odors)adversely 
affecting a substantial number of 
people?  

  X  

 
6.3.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 

Data presented in this Air Quality section is based on the “Willard & Garvey 
Residential Development Air Quality & Greenhouse Impact Study, City of Rosemead”, 
prepared by RK Engineering Group, Inc. (Air Quality Impact Study) and contained 
as Appendix C to this Initial Study.  

a) Would the Project conflict with or obstruct the implementation of the applicable 
air quality plan? 
 
Less Than Significant Impact. The City of Rosemead is within the South Coast 
Air Basin (SCAB), which is bounded by the Pacific Ocean to the south and west 
and mountains to the north and east. Air quality in the South Coast Air Basin is 
managed by the South Coast Air Quality Management District (SCAQMD). The 
SCAQMD and the Southern California Association of Governments (SCAG) are 
the agencies responsible for preparing the Air Quality Management Plan (AQMP) 
for the SCAB.  The AQMP was designed to comply with State and federal 
requirements, reduce the high level of pollutant emissions in the SCAB, and 
ensure clean air for the region through various control measures.   
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The regional AQMP is updated periodically with the most recent SCAB AQMP 
adopted in March 2017 and referred to as the 2016 AQMP. According to the 
2016 AQMP, the most significant air quality challenge in the SCAB is to reduce 
nitrogen oxide (NOx) emissions sufficiently to meet the upcoming ozone 
standard deadlines. The 2016 AQMP suggests that total SCAB emissions of NOx 
must be reduced to approximately 141 tons per day (tpd) in 2023 and 96 tpd 
in 2031 to attain the 8-hour ozone standards. This represents an additional 45 
percent reduction in NOx in 2023, and an additional 55 percent NOx reduction 
beyond 2031 levels. 
 
In compliance with the 2016 AQMP, the SCAQMD establishes air quality 
emissions thresholds for criteria air pollutants for the purposes of determining 
whether a project may have a significant effect on the environment per Section 
15002(g) of the Guidelines for implementing CEQA. By complying with the 
thresholds of significance, the Project would be in compliance with the SCAQMD 
AQMP as well as federal and state air quality standards.   
 
Table 3 lists the air quality significance thresholds for the six criteria air 
pollutants, including NOx, that are relevant to the Project and analyzed in the 
Air Quality Impact Study. 

 
Table 3: SCAQMD Regional Significance Thresholds 

 

Pollutant 1 Construction 
(lbs/day) 2 

Operation 
(lbs/day) 

NOX 100 55 

VOC 75 55 

PM10 150 150 

PM2.5 55 55 

SOX 150 150 

CO 550 550 
1 ROG (reactive organic gases); NOx (oxides of nitrogen); CO (carbon monoxide); 
PM-10 (respirable 10-micron diameter particulate matter); PM-2.5 (respirable 2.5-
micron diameter particulate matter; SOx (oxides of sulfur). 

2 pounds (lbs)/day  

 
As discussed in Section 6.3.b, below, neither the construction nor the operation 
would exceed NOx thresholds set by the 2016 AQMP or any of the other air 
pollutant thresholds set by the SCAQMD and listed above in Table 3. 
Consequently, the Project is consistent with the goals of 2016 AQMP and its 
potential impacts are less than significant.  
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b) Would the Project 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 
 
Less Than Significant Impact. A violation of an air quality standard could occur 
over the short-term during construction, or over the long-term during its 
subsequent operation. Each is addressed below. 

Construction Impacts: Project construction raises localized ambient pollutant 
concentrations. Construction air quality impacts are considered significant if 
they exceed any of the construction thresholds listed in Table 3.  

During construction air quality impacts may occur during demolition, site 
preparation, and construction activities associated with the project. Major 
sources of emissions during construction include exhaust emissions, fugitive 
dust generated as a result of soil and material disturbance during site 
preparation, and grading activities, and painting of the structures.  

Table 4 presents the calculation of daily emissions projected for site 
construction. The calculations presented in the Table are the results of the 
CalEEMod Model which applies typical construction equipment, labor, phasing 
and materials to the project, based on its size, location and proposed timing. 
The CalEEMod Model is not intended as an exact accounting of what equipment 
will ultimately be used and what emissions are produced by a project.  Rather, 
the model represents a “yard stick” by which projects may be compared on a 
one-to-one basis.  The methodology applied by the CalEEMod Model are based 
on studies performed by the SCAQMD for construction projects in the southern 
California.  The SCAQMD recommends use of the CalEEMod Model for typical 
construction projects. 

To assess air quality construction impacts for the Project, the Air Quality Impact 
Study inputted the following assumptions into the CalEEMod Model: (1) 
Construction of the Project is assumed to begin in year 2021 and last 
approximately 12 months; (2) Approximately  1,470 square feet of buildings, 
site preparation, grading, building construction, paving, and architectural 
coating will be removed from the site during demolition; (3) Grading will require 
soil import of approximately 1,000 cubic yard of fill materials; (5) Construction 
phases are not expected to overlap (Reference Appendix C).  

Construction impacts are estimated by construction phase: demolition, site 
preparation, grading, building construction, paving and architectural coating. As 
shown in Table 4, all construction related emissions are within their respective 
threshold values and the impact is less than significant. 

Table 4: Comparison of Projected Construction Emissions and Daily Criteria 
Values (Pounds/Day) 

Activity VOC NOx CO SO2 PM10 PM2.5 

Demolition 2.06 19.83 14.99 0.03 1.22 1.02 
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Table 4: Comparison of Projected Construction Emissions and Daily Criteria 
Values (Pounds/Day) 

Site Preparation 1.59 17.45 7.88 0.02 3.07 1.86 

Grading 1.59 22.84 8.71 0.04 3.19 1.75 

Building 
Construction 

1.93 14.00 13.86 0.03 0.95 0.73 

Paving 0.84 7.78 9.38 0.01 0.56 0.42 

Architectural 
Coating 

19.64 1.54 1.98 0.00 0.14 0.11 

Maximum 20.47 22.84 13.86 0.04 3.19 1.86 

SCAQMD 
Threshold 

75 100 550 150 150 55 

Exceeds 
Threshold (?) 

No No No No No No 

 
Operational Impacts: The major source of long-term air quality impacts is 
that associated with the emissions produced from project-generated vehicle 
trips.  Stationary sources add only minimally to these values. 

Mobile Source Emissions:  To assess the traffic impacts associated with the 
Project, a traffic impact study was prepared (“Willard & Garvey Residential 
Development Traffic Study & On-Street Parking Evaluation, City of Rosemead”, 
prepared by RK Engineering Group, Inc. (Traffic Impact Study) and contained 
as Appendix F to this Initial Study). According to the Traffic Impact Study, the 
Project is estimated to generate 169 average daily vehicle trips (ADT) during 
the weekday. Based on CalEEMod estimates, the Project is estimated to 
generate 152 ADT on Saturday and 127 ADT on Sunday.  

Stationary Source Emissions: In addition to vehicle trips, the future Project 
occupants would produce emissions from on-site sources including the 
combustion of natural gas for space and water heating and the use other heating 
sources (e.g., hearths).  Additionally, the structures would be maintained and 
this requires repainting over time, thus resulting in the release of additional 
emissions.  Also, the use of consumer aerosol products, such as cleaners, is 
associated with the Project and these release emissions. Finally, the landscape 
would require maintenance and this equipment produces combustion emissions.   

The resultant emissions are projected by the Air Quality Impact Study CalEEMod 
computer model and included in Table 5. As discussed above, the CalEEMod 
Model methodology is based on studies performed by the SCAQMD for typical 
projects in the southern California and represents a “yard stick” by which 
projects may be compared on a one-to-one basis.  As shown in Table 5, all 
operational related emissions are within their respective threshold values and 
the impact is less than significant.  

In accordance with SCAQMD methodology, projects that do not exceed or can 
be mitigated to less than the daily threshold values do not add significantly to a 
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cumulative impact.  Neither the construction nor the operation of the Project 
would exceed the recommended SCAQMD threshold levels and this impact is 
less than significant. 

Table 5: Comparison of Projected Daily Operational Emissions and Daily 
Criteria Values (Pounds/day)1 

Activity VOC NOx CO SO2 PM10 PM2.5 
Mobile Sources 0.30 1.49 4.14 0.02 1.24 0.34 

Energy 
Sources 

0.01 0.10 0.04 0.00 0.01 0.01 

Area Sources 0.80 0.47 2.75 0.00 0.05 0.05 

Total 1.11 2.06 6.93 0.02 1.30 0.40 

SCAQMD 
Threshold 55 55 550 150 150 55 

Exceeds 
Threshold (?) No No No No No No 

1 Maximum daily emissions during summer or winter; includes both on-site and off-site project emissions. 

 
c) Would the project expose sensitive receptors to substantial pollutant 

concentrations? 
 

Less Than Significant Impact with Mitigation Incorporated.  Project construction 
and operation have the potential to raise localized ambient pollutant 
concentrations.  This could present a significant impact to sensitive receptors if 
these concentrations were to exceed the State or federal ambient air quality 
standards at receptor locations. Sensitive receptors adjacent to the Project site 
include Willard Elementary School located directly east of the site, and residential 
to the north and south.  
 
Localized Significance Thresholds: SCAQMD establishes localized significance 
thresholds (LSTs) based on the ambient concentrations of four applicable air 
pollutants for source receptor area (SRA) 8 – West San Gabriel Valley. The 
nearest existing sensitive receptors are the single family houses immediately 
adjacent to the site and the elementary school located about 30 feet away on the 
east side of Willard Avenue. Pollutants with the greatest potential to impact 
adjacent sensitive receptors come from diesel fuel operated trucks and 
equipment, and particulate dust.  
 
To measure LSTs, the Air Quality Study utilized SCAQMD’s significance tables 
which measures the approximate amount of pollutants that reach nearby 
properties. These calculated LST thresholds are presented in Table 6 for both 
construction and operational emissions. As shown in the Table, emissions would 
be below levels of significance. However, because of the close proximity to 
sensitive receptors, including children at Willard Elementary School, the Air 
Quality Study recommends several standard dust control measures to be applied 
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during Project construction. These measures have been added to the Project as 
Mitigation Measures AQ-1 and AQ-2. With inclusion of this measure, Project 
impacts to sensitive receptors would be less than significant.  

 
Table 6: Comparison of Projected Construction and Operational 
Emissions to SCAQMD Localized Significance Thresholds1 (LST) 
(Pounds/day) 
 

Pollutant 
  NOx CO PM10 PM2.5 

Project Construction Maximum 
Emissions  

17.42 12.90 2.98 1.83 

LST Construction Thresholds 98.0 812.0 6.0 4.0 

Exceeds LST Construction 
Thresholds? No No No No 

Project Operation Emissions  0.65 3.00 0.12 0.07 

LST Operational Thresholds 114.0 861.0 2.0 1.0 

Exceeds LST Operational 
Thresholds? No No No No 

 
Toxic Air Contaminants: Other potential impacts that could affect sensitive 
receptors are Toxic Air Contaminants (TACs) is defined as air pollutants that may 
cause or contribute to an increase in mortality or serious illness, or which may 
pose a hazard to human health, and for which there is no concentration that does 
not present some risk. The primary source of TACs from non-industrial land use 
development projects would include diesel particulate matter (DPM) generated 
from diesel exhaust emissions.  The Project would consist of residential uses. This 
type of project does not include major sources of toxic air contaminants (TAC) 
emissions that would result in significant exposure of sensitive receptors to 
substantial pollutant concentrations. Therefore, the Project TAC impact is 
considered less than significant. 
 
CO Hot Spot Emissions:  A CO hot spot is a localized concentration of carbon 
monoxide (CO) that is above the state one-hour standard of 20 ppm or the eight-
hour standard of 9 ppm. At the time of the publishing of the 1993 CEQA Air 
Quality Handbook, the SCAB was designated nonattainment, and projects were 
required to perform hot spot analyses to ensure they did not exacerbate an 
existing problem. Since this time, the SCAB has achieved attainment status and 
the potential for hot spots caused by vehicular traffic congestion has been greatly 
reduced. In fact, the SCAQMD AQMP found that peak CO concentrations were 
primarily the result of unusual meteorological and topographical conditions, not 
traffic congestion. Additionally, the 2003 SCAQMD AQMP found that, at four of 
the busiest intersections in SCAB, there were no CO hot spots concentrations. 
 
Furthermore, the Traffic Impact Study (Appendix F), found that all significant 
Project traffic impacts would be mitigated to less than significant levels. 
Therefore, the Project would not significantly increase traffic congestion in the 
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vicinity of the site that would lead to the formation of CO Hot Spots. The Project 
impact to CO Hot Spots is less than significant. 
 

d) Result in other emissions (such as those leading to odors) adversely affecting a 
substantial number of people? 

 
Less Than Significant Impact.  Project construction would involve the use of heavy 
equipment creating exhaust pollutants from on-site earth movement and from 
equipment bringing concrete and other building materials to the site. Odors 
associated with this exhaust would be confined to the immediate vicinity of the 
equipment itself.  By the time such emissions reach any sensitive receptor sites 
away from the Project site, they will be diluted to well below any level of air 
quality concern. Additionally, some odor would be produced from the application 
of asphalt, paints, and coatings.  Any exposure to these common odors would be 
of short-term duration and, while unpleasant and potentially adverse, are not 
associated with a specific health hazard and are less than significant. Operational 
odors could be produced from on-site cooking or barbeque typical of a residential 
use. Because these odors are common in the environment, they would not 
constitute a significant impact.4 
      

6.3.2 CUMULATIVE IMPACTS 
 
As discussed above, in accordance with SCAQMD methodology, projects that do not 
exceed or can be mitigated to less than the daily threshold values do not add 
significantly to a cumulative impact.  Neither the construction nor the operation of 
the Project would exceed the recommended SCAQMD threshold levels and 
consequently, the Project would not create significant cumulative impacts relative to 
air quality. 
 
6.3.3 MITIGATION MEASURES 
 
The following mitigations are recommended to further reduce potential construction 
air pollutant impacts to sensitive receptors. 
 

Mitigation Measure AQ-1: Fugitive Dust Control.  
Timing:  Prior and During Construction. 
Department Responsible: Community Development. 

The project must follow the standard SCAQMD rules and requirements with 
regards to fugitive dust control, which includes, but are not limited to the 
following: 
1. All active construction areas shall be watered two (2) times daily. 

** 

4  SCAQMD CEQA Air Quality Handbook, Figure 5-4, Land Uses Associated with Odor Complaints identifies potentially 
significant odor impacts from such uses as agriculture (farming and livestock), a wastewater treatment plant, a food 
processing plant, a chemical plant, a composting facility, a refinery, a landfill, or a dairy. No significant odor impacts 
are identified from residential uses. 
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2. Speed on unpaved roads shall be reduced to less than 15 mph. 
3. Any visible dirt deposition on any public roadway shall be swept or washed 

at the site access points within 30 minutes. 
4. Any on-site stockpiles of debris, dirt or other dusty material shall be covered 

or watered twice daily. 
5. All operations on any unpaved surface shall be suspended if winds exceed 

15 mph. 
6. Access points shall be washed or swept daily. 
7. Construction sites shall be sandbagged for erosion control. 
8. Apply nontoxic chemical soil stabilizers according to manufacturers’ 

specifications to all inactive construction areas (previously graded areas 
inactive for 10 days or more). 

9. Cover all trucks hauling dirt, sand, soil, or other loose materials, and 
maintain at least 2 feet of freeboard space in accordance with the 
requirements of California Vehicle Code (CVC) section 23114. 

10.Pave or gravel construction access roads at least 100 feet onto the site from 
the main road and use gravel aprons at truck exits. 

11.Replace the ground cover of disturbed areas as quickly possible. 
12.A fugitive dust control plan should be prepared and submitted to SCAQMD 

prior to the start of construction. 
 
Mitigation Measure AQ-2: Construction Management Plan.  

Timing:  Prior and During Construction. 
Department Responsible: Community Development and Public Works. 

Prepare and implement a Construction Management Plan which will include 
Best Available Control Measures for review and acceptance by the Community 
Development and Public Works Department. The plan shall include strategies 
for ensuring the following measures are implemented:  
1. Require all construction equipment to have Tier 3 modified to Tier 4 or Tier 

4 low emission “clean diesel” engines that include diesel oxidation catalysts 
and diesel particulate filters that meet the latest CARB best available control 
technology. 

2. All construction vehicles shall be prohibited from excessive idling. Excessive 
idling is defined as five (5) minutes or longer. 

3. Minimize the simultaneous operation of multiple construction equipment 
units. 

4. The use of heavy construction equipment and earthmoving activity should 
be suspended during Air Alerts when the Air Quality Index reaches the 
“Unhealthy” level. 

5. Establish an electricity supply to the construction site and use electric 
powered equipment instead of diesel-powered equipment or generators, 
where feasible. 

6. Establish staging areas for the construction equipment that are as distant 
as possible from adjacent sensitive receptors (residential land uses). 

7. Use haul trucks with on-road engines instead of off-road engines for on-site 
hauling. 

8. Utilize zero VOC and low VOC paints and solvents, wherever possible. 
9. Provide perimeter green screen construction fencing, with perimeter block 

walls to be constructed with the first phase of production residential units. 
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6.4 BIOLOGICAL RESOURCES 

BIOLOGICAL RESOURCES.  Would the project: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

a) Have a substantial adverse effect, 
either directly or through habitat 
modification, on any species 
identified as 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. Fish and 
Wildlife? 

   X 

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

   X 

c) Have a substantial adverse effect on 
federally protected wetlands as 
defined by Boulevard 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? 

   X 

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? 

  X  

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

   X 

f) Conflict with the provisions of an 
adopted Habitat Conservation Plan, 
Natural Conservancy Conservation 

   X 
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BIOLOGICAL RESOURCES.  Would the project: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

Plan, or other approved local, 
regional, or state habitat 
conservation plan? 

 
6.4.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 
 
a) Would the Project adversely impact 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. Fish and Wildlife Service? 

 
No Impact. The Project site is disturbed and developed with residential structures. 
Onsite vegetation consists of weeds, and scattered non-native shrubs and trees. 
Surrounding areas are fully urbanized, including the adjacent SCE easement which 
is occupied by a park and wholesale nursery. The General Plan does not identify 
any biological resources within the City. There are no species identified as 
endangered, candidate, sensitive, or special status species within the limits of 
either the site or in the immediate area. Consequently, no significant impact would 
occur to any sensitive species designated by the resources agencies as a result of 
Project implementation.  
 

b) Would the Project have a substantial impact 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 Wildlife or U.S. Fish and 
Wildlife Service? 
 
No Impact.  As noted above, the Project site is disturbed and developed with 
residential structures. Onsite vegetation consists of weeds, and scattered non-
native shrubs and trees. Surrounding areas are fully urbanized, including the 
adjacent SCE easement which is occupied by a park and wholesale nursery. No 
riparian habitat or other sensitive natural community are known to occur on the 
site or surrounding area. Although some small rodents and mammals that adapt 
to urban development may exist on the site, no native habitat or grasslands occur 
on the site that would represent a significant source of foraging for raptors and 
other sensitive or protected species. No significant biological resources are 
identified in the General Plan. Consequently, Project implementation would not 
result in significant adverse impacts to riparian or other sensitive natural 
community 
 

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

 
No Impact. Wetlands are defined under the federal Clean Water Act as land that is 
flooded or saturated by surface water or groundwater at a frequency and duration 
sufficient to support, and that normally does support, a prevalence of vegetation 
adapted to life in saturated soils. Wetlands include areas such as swamps, marshes, 
streams, lakes, and bogs. According to the USFWS National Wetlands Mapper5, 
there no wetlands within the vicinity of the Project site. Further as discussed above, 
the adjacent channel is concreted sided. The Project site and its surrounding area 
are fully development and do not contain riparian habitat or non-channelized water 
courses. Consequently, the Project would not cause a substantial adverse effect on 
federally protected wetlands. 
 

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 
life corridors, or impede the use of native wildlife nursery sites? 

 
Less Than Significant. As discussed above, the Project site is surrounded by urban 
land uses and does not contain identified native or sensitive species, riparian or 
sensitive habitats or wetlands. There are a number of non-native trees on the 
site, but because they are surrounded by urban uses, the trees are unlikely to 
provide suitable habitat, including nesting habitat, for migratory birds under the 
federal Migratory Bird Treaty Act (MBTA) and under Section 3513 et. seq. of the 
CDFW Code.6 The site and surroundings provide no evidence of burrows or rodent 
populations to support burrowing owls. Consequently, Project impacts regarding 
substantial interference with the movement of a species would be less than 
significant. 
 

e) Would the Project conflict with any local policies or ordinances, protecting 
biological resources, such as a tree preservation policy or ordinance? 
 
No Impact. Existing vegetation on the site consists of weeds, and scattered 
shrubs and trees. The General Plan does not identify the Project area as 
supporting sensitive habitat and/or important biological resources. Oak trees are 
protected by Chapter 17.96.04 of the Zoning Code, but no oak trees occur on 
site. Consequently, the Project would not conflict with a policy that protects 
biological resources such as a tree preservation policy. 
 

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? 

 

** 

5 http://www.fws.gov/wetlands/data/mapper.HTML; accessed February 23, 2020. 

6 Migratory birds include all native birds in the United States, as listed in 50 CFR (Code of Federal Regulations) 10.13 
(List of Migratory Birds). 

http://www.fws.gov/wetlands/data/mapper.HTML
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No Impact. The City does not have any adopted Habitat Conservation Plans, 
Natural Community Conservation Plans or other conservation plans within its 
corporate boundaries. Consequently, the Project would not conflict with provisions 
of an adopted Habitat Conservation Plan or Natural Community Conservation Plan. 

 
6.4.2 CUMULATIVE IMPACTS 

 
The impacts on biological resources are typically site specific. The proposed Project 
would not involve any loss of protected habitat since no such habitat is found within 
the Project site’s boundaries. As a result, no significant cumulative impacts on 
biological resources will be associated with the proposed project’s implementation. 

 
6.4.3 MITIGATION MEASURES 

 
The Project would not have significant impacts relative to biological resources, and 
no mitigation is required. 
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6.5 CULTURAL RESOURCES  

CULTURAL AND RESOURCES.  Would the project: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

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

   X 

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

  X   

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

 X   

 
6.5.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 
 
a) Would the Project cause a substantial adverse change in the significance of a 

historical resource as defined in § 15064.5 of the CEQA? 
 

No Impact. The CEQA Guidelines, Section 15064.5, define “historic resources” to 
include the following:  
(1) A resource listed in, or determined to be eligible by the State Historical 
Resources Commission, for listing in the California Register of Historical Resources 
(Pub. Res. Code § 5024.1, Title 14 CCR, Section 4850 et seq.). 
(2) A resource included in a local register of historical resources, as defined in 
section 5020.1(k) of the Public Resources Code or identified as significant in an 
historical resource survey meeting the requirements section 5024.1(g) of the 
Public Resources Code, shall be presumed to be historically or culturally 
significant.7  

(3) Any object, building, structure, site, area, place, record, or manuscript which 
a lead agency determines to be historically significant or significant in the 
architectural, engineering, scientific, economic, agricultural, educational, social, 
political, military, or cultural annals of California may be considered to be an 
historical resource, provided the lead agency’s determination is supported by 
substantial evidence in light of the whole record. Generally, a resource shall be 
considered by the lead agency to be “historically significant” if the resource meets 

** 

7 California Public Resources Code Section 5020.1(k), Section 5024.1(g). 
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the criteria for listing on the California Register of Historical Resources (Pub. Res. 
Code § 5024.1, Title 14 CCR, Section 4852) including the following:  

(A) Is associated with events that have made a significant contribution to the 
broad patterns of California’s history and cultural heritage; (B) Is associated 
with the lives of persons important in our past; (C) Embodies the distinctive 
characteristics of a type, period, region, or method of construction, or 
represents the work of an important creative individual, or possesses high 
artistic values; or (D) Has yielded, or may be likely to yield, information 
important in prehistory or history.  

 
The two existing residential structures on site were constructed between 1928 and 
1948. However, although they are 92 and 72 years old, respectively, these 
structures are not listed on any local, state or national register. Nor are the 
structures associated with a significant event in American history, architecture, 
archaeology, engineering, or culture, and have no identified historical value. The 
General Plan does not identify any national, state or locally identified historic 
resources in the City. Consequently, the Project would not result in an impact to 
a historical resource. 

 
b) Would the Project cause a substantial adverse change in the significance of an 

archaeological resource pursuant to §15064.5 of the CEQA Guidelines? 
 

Less Than Significant with Mitigation Incorporated. This Section discusses 
potential impacts to other “unique archaeological resources” which are defined by 
§15064.5 of the CEQA Guidelines as an archaeological artifact, object, or site 
about which it can be clearly demonstrated that, without merely adding to the 
current body of knowledge, there is a high probability that it meets any of the 
following criteria: 
 

(1) Contains information needed to answer important scientific research 
questions and that there is a demonstrable public interest in that information. 
(2) Has a special and particular quality such as being the oldest of its type or 
the best available example of its type. 
(3) Is directly associated with a scientifically recognized important prehistoric 
or historic event or person. 

 
To identify potential archaeological resources on the Project site and its vicinity, a 
records search by the South Central Coastal Information Center (SCCIC) was 
conducted and the results are summarized in an April 17, 2020 letter from SCCIC, 
contained in Appendix D of this Initial Study document. The SCCIC search included 
a review of all recorded archaeological and built-environment resources as well as 
a review of cultural resource reports on file. In addition, the California Points of 
Historical Interest (SPHI), the California Historical Landmarks (SHL), the California 
Register of Historical Resources (CAL REG), the National Register of Historic Places 
(NRHP), and the California State Historic Properties Directory (HPD) listings were 
reviewed for the Project site.  
 
As summarized in the SCCIC letter, no archaeological studies have been conducted 
in the Project area and as a result, no archaeological resources have been 
identified. SCCIC notes that buried resources could potentially be unearthed 
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during Project grading activities, and therefore, customary caution and a halt-
work condition should be in place for all ground-disturbing activities. In the event 
that any evidence of cultural resources is discovered, all work within the vicinity 
of the find should stop until a qualified archaeological consultant can assess the 
find and make recommendations. Mitigation Measure CUL-1, below, is added to 
the Project to incorporate SCCIC’s recommendations and protect potential 
archaeological resources. With inclusion of these measures, potential impacts 
relative to archaeological resources would be reduced to less than significant 
levels. 

 
c) Would the Project disturb any human remains, including those interred outside of 

formal cemeteries? 
 

Less Than Significant with Mitigation Incorporated. As discussed in Section 6.5.b, 
above, the Project site is not within the vicinity of identified archaeological 
resources, has already been graded and developed, and does not include 
substantial excavation. There are no cemeteries within Rosemead. However, 
similar to many communities within the region, Native Americans historically 
occupied the region. Should human remains be encountered during Project 
grading and construction activities, pursuant to state of California Health and 
Safety Code provisions (notably § 7050.5-7055), all construction activities must 
cease, and the Los Angeles County Coroner, City Planning & Economic Division 
and Sheriff’s Department shall be immediately contacted. Mitigation Measure CUL-
2, below, is added to the Project to reduce the potential impacts related to 
encountering or disturbing human remains to less than significant levels. 
  

6.5.2 CUMULATIVE IMPACTS 
 

Impacts to cultural resources are site specific.  None of the cumulative projects listed 
in Table 2 are within the immediate the vicinity of the Project site, and each of the 
projects will be subject to their own entitlement review. Consequently, no significant 
cumulative impacts relative to cultural resources would occur as a result of the 
Project.  

 
6.5.3 MITIGATION MEASURES 

 
The following mitigation will be required to protect potential archaeological resources: 
 

Mitigation Measure CUL-1: Unanticipated Discovery of Archaeological 
Resources.  

Timing:  Prior to Issuance of Grading Permits. 
Division Responsible: Planning. 

If an archaeological resource is encountered during ground-disturbing 
activities, work within 50 feet of the find must halt and a qualified archaeologist 
meeting the Secretary of the Interior’s Professional Qualifications Standards 
for archaeology must be contacted immediately to evaluate the find. If the 
discovery proves to be significant under CEQA, additional work such as data 
recovery excavation may be warranted. The on-site monitoring shall end when 
the project site excavation activities are completed, or sooner if the 
archaeologist indicates that the site has a low potential for archeological 
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resources. During monitoring, the archaeologist shall complete monitoring logs 
on a daily basis. The logs will provide descriptions of the daily activities, 
including construction activities, locations, soil, and any cultural materials 
identified. Following completion of monitoring, the archaeologist shall prepare 
a summary memorandum of finds, their significance under CEQA and their 
disposition. (*Note: The California Historical Resources Information System 
contains a listing of qualified archaeologists at www.chrisinfo.org.) 
 
Mitigation Measure CUL-2: Unanticipated Discovery of Human Remains.  

Timing:  Prior to Issuance of Grading Permits. 
Division Responsible: Planning. 

The discovery of human remains is always a possibility during ground-
disturbing activities. If human remains are found, the State of California Health 
and Safety Code Section 7050.5 states that no further disturbance shall occur 
until the county coroner has made a determination of origin and disposition 
pursuant to Public Resources Code Section 5097.98. In the event of an 
unanticipated discovery of human remains, the county coroner must be 
notified immediately. If the human remains are determined to be prehistoric, 
the coroner will notify the Native American Heritage Commission (NAHC), 
which will determine and notify a most likely descendant (MLD). The MLD shall 
complete the inspection of the site within 48 hours of notification and may 
recommend scientific removal and nondestructive analysis of human remains 
and items associated with Native American burials. 
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6.6 ENERGY  

ENERGY.  Would the project: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

a) Result in potentially significant 
environmental impact due to 
wasteful, inefficient, or unnecessary 
consumption of energy resources, 
during project construction or 
operation? 

   X 

b) Conflict with or obstruct a state or 
local plan for renewable energy or 
energy efficiency? 

   X 

 
6.6.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 
 
a) Would the Project result in potentially significant environmental impact due to 

wasteful, inefficient, or unnecessary consumption of energy resources, during 
project construction or operation? 

 
No Impact. The Project is an infill development, replacing two existing residential 
structures with 31 residential townhome units. Multifamily infill projects such as 
this Project are by their nature energy efficient. High density housing provides 
housing for more people on less land, and infill housing links to existing 
infrastructure without the added energy cost of extending roads or water and 
sewer lines.   
 
In addition, as a new development, the Project would be required to comply with 
the CBC, including Green Building Code requirements that require energy efficient 
appliances, low water use plumbing and solar. The Project would incorporate 
required energy efficient measures such as the following: 
 

• Drip irrigation 
• Low flow plumbing fixtures 
• Energy efficient appliances and light fixtures 
• Net Zero 2020 (enhanced Title 24 standards) 
• Solar 

 
Consequently, the Project would not result in the potentially significant wasteful 
consumption of energy resources.  

 
b) Would the Project conflict with or obstruct a state or local plan for renewable 

energy or energy efficiency? 
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No Impact. The General Plan contains a number of policies that promote energy 
efficiency. The energy related General Plan policies most applicable to the Project 
include: 
 

• Action 5.5 Ensure that new developments construct buildings that exceed 
minimum statewide energy construction requirements beyond Title 24 
energy requirements. 

• Action 5.6 In new residential developments, promote and/or provide 
incentives for the use of Energy- Star rated appliances. 

• Action 5.8 Encourage new development to employ passive heating and 
cooling design strategies to the extent feasible. Strategies to be considered 
include orientation; natural ventilation, including cross-ventilation in 
residential units; high insulation values, energy efficient windows with high 
performance glass; light-colored or high-albedo (reflective) roofing and 
exterior walls; window shading; and landscaping that provides shading 
during appropriate seasons. 

• Action 5.9 Encourage new developments to implement U.S. EPA Certified 
WaterSense labeled or equivalent faucets and high-efficiency toilets in 
residential uses, and implement water conserving shower heads to the 
extent feasible. 

 
As noted above, the Project would be incorporate CBC and Green Building Code 
requirements that require energy efficient appliances, low water use plumbing and 
solar. Consequently, the Project would not conflict with or obstruct a plan for 
renewable energy or energy efficiency.  
 

6.6.2 CUMULATIVE IMPACTS 
 
As an infill development built in accordance with the CBC, the Project would not have 
adverse impacts relative to energy. Other development projects within the City 
would be required to incorporate energy efficient measures consistent with the CBC 
and City policies. As a result, no significant cumulative impacts relative to energy 
will be associated with the proposed Project’s implementation. 
 
6.6.3 MITIGATION MEASURES  
 
The analysis indicated that the implementation of the proposed Project would not 
result in any significant impacts relative to energy. As a result, no mitigation is 
required. 
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6.7 GEOLOGY AND SOILS   

GEOLOGY AND SOILS.  Would the project: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

a) Directly or indirectly cause 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. 

   X 

ii)  Strong seismic ground shaking?   X  

iii)  Seismic-related ground failure, 
including liquefaction? 

  X  

iv) Landslides?   X  

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

   X 

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? 

   X  

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? 

  X  

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? 

   X 
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GEOLOGY AND SOILS.  Would the project: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

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

   X 

 
6.7.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 

 
Data presented in this Geology and Soils section references information contained 
in the “Geotechnical Due-Diligence Investigation and Percolation Study, Proposed 
Multi-Family Residential Development, 3133, 3141 & 3149 Willard Avenue, 
Rosemead, California”, (Geotechnical Investigation) prepared by Albus-Keefe & 
Associates; and contained in Appendix H. 
 

a) Would the Project cause exposure of people or structures to potential substantial 
adverse effects, including the risk of loss, injury, or death involving 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), ground-shaking, liquefaction, or 
landslides? 

 
(i)  Rupture of a known earthquake fault, as delineated on the most recent 
Alquist-Priolo Earthquake Fault Map issued by the State Geologist for the area or 
base on other substantial evidence of a known fault?  
 
No Impact. The City of Rosemead is within the seismically active Southern 
California region. Within a 25 mile radius, the General Plan Public Safety Element 
identifies active faults that could affect Rosemead: Whittier, Puente Hills, Upper 
Elysian Park, Raymond, Sierra Madre, Verdugo, San Jose, Hollywood, and 
Clamshell-Sawpit faults. The only known active fault at the surface within the City 
is the Alhambra Wash fault, which is located generally along the Alhambra Wash 
and at its closest point is about one 0.75 mile southwest of the Project site.  The 
Alhambra Wash fault is within an Alquist-Priolo Earthquake Fault Zone. Enacted 
by the state of California in December 1972, the Alquist-Priolo Earthquake Fault 
Zone Act (Act) is intended to prevent the construction of buildings used for human 
occupancy on the surface trace of active faults. In accordance with the Act, before 
a new project is permitted, all California cities and counties must require a 
geologic investigation to demonstrate that proposed buildings will not be 
constructed on active faults8.  In addition to the Alhambra Wash Fault, the General 

** 

8 https://earthquake.usgs.gov/education/geologicmaps/apfaults.php; accessed June 26, 2020. 

https://earthquake.usgs.gov/education/geologicmaps/apfaults.php
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Plan Public Safety Element identifies other unnamed fault segments or suspected 
faults of unknown age of last movement mapped across the City. 
 
Potential seismic/earthquake hazards include surface fault rupture, ground 
shaking, earthquake-induced liquefaction and landslides that includes nearby 
faults. The Geotechnical Investigation found that no seismic faults are known to 
occur on the Project site and the site does not lie within an Alquist-Priolo 
Earthquake Fault Zone.9 The nearest fault to the Project site identified by 
geotechnical evaluation is the Workman Hill Fault located approximately 0.60 
miles southwest. Because of no active faults are on or adjacent to the Project 
site, there is no potential for a Project building to be constructed on a fault zone.  
Consequently, Project impacts related to rupture of a known earthquake fault as 
delineated on the Alquist-Priolo Earthquake Fault Map would not be significant. 
       
ii) Strong seismic ground shaking? 

 
Less Than Significant Impact. As discussed above, the site is situated in a 
seismically active area and near several seismically active faults that could 
generate ground shaking in Rosemead. As required by the CBC, additional 
geotechnical and soils studies are required prior to Project grading. Project 
construction must then comply with the requirements of the approved 
geotechnical report and CBC. Compliance with these measures would mitigate 
potential adverse impacts from strong seismic ground shaking. Consequently, 
Project impacts related to rupture of a known earthquake fault would be less than 
significant. 
             
iii) Seismic-related ground failure, including liquefaction?   
  
Less Than Significant Impact. Liquefaction can be defined as the loss of soil 
strength or stiffness due to a buildup of pore-water pressure during a seismic 
event and is associated primarily with relatively loose, saturated fine- to medium- 
grained unconsolidated soils. Seismic ground shaking of relatively loose, granular 
soils that are saturated or submerged can cause the soils to liquefy and 
temporarily behave as a dense fluid. A relatively shallow groundwater table 
(within approximately 50 feet below ground surface) or completely saturated soil 
conditions that contribute to liquefaction. 
 
Figure 5-5 of the General Plan Public Safety Element shows that most of the City, 
including the Project site, are within areas susceptible to earthquake induced 
liquefaction and landslides. The Geotechnical Investigation performed subsurface 
exploratory borings to a depth of 51.5 feet, with no ground water found. The 

** 

9 Geotechnical Due-Diligence Investigation and Percolation Study, Proposed Multi-Family Residential Development, 
3133, 3141 & 3149 Willard Avenue, Rosemead, California, prepared by Albus-Keefe & Associates, Inc., May 14, 2019; 
and contained on Appendix H. 

 

 



Initial Study Willard & Garvey Residential Project 
City of Rosemead 

Page 54 
 

Geotechnical Investigation also performed a liquefaction analyses based on the 
soil profile from onsite borings, which indicated that the site is not prone to 
liquefaction. As discussed above, Project construction must comply with the 
requirements of the approved geotechnical report and CBC. Compliance with 
these measures would reduce potential adverse impacts from potential 
liquefaction areas. Consequently, Project impacts related to seismic-related 
ground failure including liquefaction are less than significant. 

 
iv) Landslides?            
 
Less Than Significant Impact. As discussed above, according to Figure 5-5 of the 
General Plan Public Safety Element, the majority of the City including the Project 
site is within areas susceptible to earthquake induced landslides. However, the 
Project site and surrounding areas are generally flat, and as noted above, 
groundwater levels are at least 51.5 feet below the existing ground surface.  
Project construction must comply with the requirements of the approved 
geotechnical report and CBC, and compliance with these measures would reduce 
potential adverse impacts from landslides. Consequently, Project impacts related 
to landslides are less than significant. 

b) Would the Project cause substantial soil erosion or the loss of topsoil? 
 

No Impact. Topsoil is generally defined as the upper, outermost layer of soil, 
usually the top 5–10 inches with a high concentration of organic matter and 
microorganisms. The Project site is currently developed with two residential 
structures, and was previously an orchard. The Geotechnical Investigation found 
that soils on the site consists of artificial fill materials overlying alluvial deposits. 
No topsoil are onsite are identified. The Project would remove the two existing 
residential structures and grade to an expected depth of 6-8 feet, and cover the 
site with buildings, paving and landscaping. Consequently, the potential Project 
impacts relative to soil erosion or loss of topsoil would not be significant.  
 

c) Would the Project cause location on a geologic unit or a 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? 
 
Less Than Significant Impact. As discussed above, although groundwater levels 
on the Project site are at least 51.5  feet below the existing ground surface. The 
Geotechnical Investigation performed a liquefaction analyses based on the soil 
profile from onsite borings, which indicated that the site is not prone to 
liquefaction. As discussed above, Project construction must comply with the 
requirements of the approved geotechnical report and CBC. Compliance with 
these measures would reduce potential adverse impacts from potential unstable 
soils or liquefaction areas. Consequently, Project impacts related to unstable 
soils, including liquefaction or collapse liquefaction are less than significant. 

 
d) Would the Project be located on expansive soil, creating substantial risks to life or 

property? 
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Less Than Significant Impact. Expansive soils are generally defined as soils that 
expand when water is added, and shrink when they dry out. This continuous 
change in soil volume can cause residential structures built on this soil to move 
unevenly and crack. The Geotechnical Investigation found that soils on the site 
consists of artificial fill materials overlying alluvial deposits, and possess a Very 
Low expansion potential. As part of subsequent geotechnical and soils studies 
required for Project development, additional testing for soil expansion will be 
conducted. These studies would ensure that any potential for expansive soils are 
identified and if required the project geotechnical report would recommend 
remediation. Consequently, Project impacts related to expansive soils are less 
than significant. 
 

e) Would the Project cause 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. An existing City sanitary sewer line runs along Willard Avenue 
adjacent to the Project site. The Project proposes to connect to the existing sewer 
line. The Project would connect to the existing public sewer line and not use septic 
tanks or an alternative wastewater disposal system. 
 

f) Would the Project directly or indirectly destroy a unique paleontological resource 
or site or unique geologic feature? 

 
No Impact. The Project site is located within an urbanized area of Rosemead and 
the site and surrounding area have been previously graded and developed. Any 
near‐surface paleontological resources that may have existed at one time have 
likely been disturbed and/or destroyed by prior development activities. 
Development of the Project would require only surficial excavation to 6 to 8 feet 
as needed to lay out utility lines and flatten pads. The site is also flat with no 
identified unique geologic features. Consequently, the Project would not destroy a 
unique paleontological resource or site or unique geologic feature. 

 
6.7.2 CUMULATIVE IMPACTS 

 
The potential cumulative impacts related to geology and soils are site specific. 
Furthermore, the analysis presented above determined that the implementation of 
the Project would not result in impacts to geology or soils. Consequently, no 
significant cumulative impacts relative to geology or soils are expected to occur as a 
result of the Project.  

 
6.7.3 MITIGATION MEASURES 

 
The Project would not have significant impacts relative to geology and soils, and no 
mitigation is required. 
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6.8 GREENHOUSE GAS EMISSIONS 

GREENHOUSE GAS EMISSIONS. Would the project: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

a) Generate greenhouse gas emissions, 
either directly or indirectly, that may 
have a significant impact on the 
environment? 

  X  

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

  X  

 
6.8.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 

Data presented in this Greenhouse Gas Emissions section is based on the “Willard & 
Garvey Residential Development Air Quality & Greenhouse Impact Study, City of 
Rosemead”, prepared by RK Engineering Group, Inc. (Air Quality Impact Study) and 
contained as Appendix C to this Initial Study.  

a) Generate greenhouse gas emissions either directly or indirectly, that may have a 
significant impact on the environment. 

 
Less Than Significant Impact. Greenhouse gases (GHGs) comprise less than 0.1 
percent of the total atmospheric composition, yet they play an essential role in 
influencing climate. Greenhouse gases include naturally occurring compounds 
such as carbon dioxide (CO2), methane (CH4), water vapor (H2O), and nitrous 
oxide (N2O), while others are synthetic. Man-made GHGs include the 
chlorofluorocarbons (CFCs), hydrofluorocarbons (HFCs) and perfluorocarbons 
(PFCs), as well as sulfur hexafluoride (SF6). Different GHGs have different effects 
on the Earth's warming. GHGs differ from each other in their ability to absorb 
energy (their "radiative efficiency") and how long they stay in the atmosphere, 
also known as the "lifetime". 
 
To provide guidance to local lead agencies on determining significance for 
greenhouse gas (GHG) emissions in their CEQA documents, the SCAQMD has 
convened a GHG CEQA Significance Threshold Working Group. The SCAQMD is in 
the process of establishing a threshold for GHG emissions to determine a project’s 
regional contribution toward global climate change impacts for California.  On 
December 5, 2008, SCAQMD adopted a threshold of 3,000 metric tons (Mtons) 
of CO2e per year for residential and commercial projects for which it is the lead 
agency under CEQA. 
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Construction: As presented in the Air Quality Impact Study, greenhouse gas 
emissions are estimated for on-site and off-site construction activity using the 
CalEEMod. Table 7 shows the construction greenhouse gas emissions, including 
equipment and worker vehicle emissions for all phases of construction. Because 
impacts from construction activities occur over a relatively short-term period of 
time, they contribute a relatively small portion of the overall lifetime project GHG 
emissions. By itself, the construction activities from this Project are less than 
significant when compared to the thresholds recommended by SCAQMD. 
However, SCAQMD recommends that construction emissions be amortized over 
a 30-year project lifetime and added to the overall project operational emissions.  
As demonstrated in the Table, total construction emissions would be 228.62 
Mtons of CO2e or 7.62 Mtons averaged over 30 years. These estimated Project 
construction GHG emissions are well within the 3,000 Mtons threshold and 
therefore below a level of significance. 
 

Table 7: Construction-Related Greenhouse Gas Emissions 
  (Mtons/year) 

 
Activity 

Emissions (MTons C02e)1 

On-site Off-
site 

Total 

Demolition 21.21 1.55 22.76 

Site Preparation 1.52 0.08 1.60 

Grading 2.50 4.93 7.43 

Building 
Construction 

182.36 29.18 211.54 

Paving 5.93 0.64 6.57 

Architectural 
Coating 

1.28 0.20 1.48 

Total 193.59 35.03 228.62 

Averaged over 
30 years2 

6.45 1.17 7.62 

Threshold 3,000 Total 
Notes: 
1 MTCO2e = metric tons of carbon dioxide equivalents (includes carbon dioxide, methane, nitrous oxide, 
and/or hydroflurocarbons). 
2 The emissions are averaged over 30 years and added to the operational emissions, pursuant to 
SCAQMD recommendations. 

 
Site Operations: SCAQMD describes a five-tiered approach for determining GHG 
operational significance thresholds: 

 
Tier 1 - If a project is exempt from CEQA, project-level and cumulative GHG 
emissions are less than significant. 
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Tier 2 - If the project complies with a GHG emissions reduction plan or 
mitigation program that avoids or substantially reduces GHG emissions in the 
project’s geographic area (i.e., city or county), project-level and cumulative 
GHG emissions are less than significant. 
 
For projects that are not exempt or where no qualifying GHG reduction plans 
are directly applicable, SCAQMD requires an assessment based on the 
following tiers. 
 
Tier 3 - Consists of screening values that are intended to capture 90 percent 
of the GHG emissions from projects. If a project’s emissions are under the 
screening thresholds, then the project is less than significant. For residential 
projects, SCAQMD sets a screening value threshold of 3,000 MTCO2e/year. 
 
Tier 4 - Includes three performance standard compliance options to 
demonstrate that a project is not significant for GHG emissions. 
 

As presented in the Air Quality Impact Study, the Tier 3 threshold is applied for 
this Project. To calculate greenhouse gas emissions for on-site and off-site 
operational activity, the Air Quality Impact Study used the CalEEMod. During 
Project operation, the majority of greenhouse gas emissions, and specifically CO2, 
is due to vehicle travel and energy consumption. As shown in Table 8, total 
operational emissions would be 220.55 Mtons of CO2e, below the 3,000 Mtons 
threshold and therefore below a level of significance. 

 
Table 8: Operational Greenhouse Gas Emissions (Mtons/year) 

 
Emission Source Unmitigated 

GHG Emissions (MTCO2e)1 
Mobile Source 232.62 

Energy Source 62.42 

Area Source 6.90 

Water 15.68 

Waste 7.17 

Construction (30 year average) 7.62 

Total Annual Emissions 220.55 

SCAQMD Tier 3 Screening Threshold2 3,000 

Exceed Tier 3 Threshold? No 
Notes: 
1 MTCO2e = metric tons of carbon dioxide equivalents 

2 Per South Coast Air Quality Management District (SCAQMD) Draft Guidance Document - Interim CEQA 
Greenhouse Gas (GHG) Significance Threshold, October 2008 

 



Initial Study Willard & Garvey Residential Project 
City of Rosemead 

Page 59 
 

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

   
Less Than Significant Impact. In 2006, California passed the California Global 
Warming Solutions Act of 2006 (Assembly Bill (AB) 32; California Health and 
Safety Code Division 25.5, Sections 38500, et seq.), which requires the California 
Air Resources Board (CARB) to design and implement emission limits, regulations, 
and other measures, such that feasible and cost-effective statewide greenhouse 
gas emissions are reduced to 1990 levels by 2020 (representing an approximate 
25 percent reduction in emissions). Statewide strategies to reduce GHG emissions 
include reduced building emission requirements specified in the 2013 Building 
and Energy Efficiency Standards and California Green Building Standards Code.   

 
Additionally, the California legislature passed Senate Bill (SB) 375 to connect 
regional transportation planning to land use decisions made at a local level. SB 
375 requires the metropolitan planning organizations to prepare a Sustainable 
Communities Strategy (SCS) in their regional transportation plans to achieve the 
per capita GHG reduction targets. For the SCAG region, the 2016 Regional 
Transportation Plan/Sustainable Communities Strategy (RTP/SCS) was adopted 
as a long-range visioning plan that balances future mobility and housing needs 
with economic, environmental and public health goals. Infill development is 
included as a strategy for achieving SB375 compliance. An update to the 
RTP/SCS, currently proposed by SCAG through the Draft Connect SoCal Plan, 
continues to include infill development as a strategy. Consequently, the Project 
would not conflict with policies or regulations aimed at reducing greenhouse gas. 

 
6.8.2 CUMULATIVE IMPACTS 

 
The analysis indicated that the implementation of the proposed Project would not 
result in any significant impacts relative to greenhouse gas emissions. Consequently, 
no significant cumulative impacts relative to no greenhouse gas mitigation is 
expected to occur as a result of the Project.  

 
6.8.3 MITIGATION MEASURES 

 
The Project would not have significant impacts relative to greenhouse gas emissions, 
and no mitigation is required.  
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6.9 HAZARDS AND HAZARDOUS MATERIALS 

 
HAZARDS AND HAZARDOUS MATERIALS.  Would the project: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

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

 X   

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? 

 X   

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

 X   

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? 

   X 

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 or excessive noise for 
people residing or working in the 
Project area? 

   X 

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

 X   

g) Expose people or structures to a 
significant risk of loss, injury or death 
involving wildland fires? 

   X 
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Data presented in this Hazards and Hazardous Materials section references 
information contained in the “Phase I Environmental Site Assessment and Shallow 
Soil Sampling, Rosemead (Willard & Garvey)”, prepared by Stantec Consulting 
Services Inc.”, (Phase I Assessment) prepared by Stantec Consulting Services Inc.; 
and contained in Appendix E of this Initial Study.  

 
a) Would the Project create a significant hazard to the public or the environment 

through the routine transport, use, or disposal of hazardous materials? 
 

Less Than Significant with Mitigation Incorporated. The Project is a proposed 
residential use and would not create a significant hazard to public health. 
However, existing and past uses on the Project site and adjacent uses may create 
hazards.  To assess these potential hazards, a Phase I Assessment was prepared 
for the Project site.10 It identified historical uses of the Project site, which was 
residential and walnut orchard starting from 1928, with the orchard cleared by 
1938.  
 
Historic agricultural use can be a potential concern due to the possible use of 
pesticides and herbicides containing heavy metals. Accordingly, the Phase I 
Assessment included collection of soil samples for chemical analysis to determine 
if pesticides or heavy metals associated with herbicides were present at levels 
that represent a Recognized Environmental Condition (REC) or that are of concern 
to residential development. 
 
The results of the analysis of the soil samples reported minor detections of the 
following organochlorine pesticides at concentrations below their corresponding 
United States Regional Screening Levels (US  EPA RSLs) for residential sites: 
Dichlorodiphenyldichloroethane (4,4’-DDD), Dichlorodiphenyldichloroethylene 
(4,4'-DDE), Dichlorodiphenyltrichloroethane (4,4’-DDT), alpha-Chlordane, 
Chlordane, and gamma-Chlordane. Additionally, the cumulative total 
concentration for each soil sample location is below the California Hazardous 
Waste Level. Therefore, the residual organochlorine pesticide concentrations are 
not considered an environmental concern to the Property. 
 
No other REC’s were identified on the Project site. However, given the age of the 
two existing residential structures on the site, the Phase I Assessment finds there 
is a potential for the structures to contain lead-based paint (LBP) and asbestos 
containing materials (ACMs). The greatest ACMs related human health risks are 
associated with friable asbestos which can become airborne and inhaled, and has 
been associated with specific types of respiratory disease. Health issues 
associated with LBP include health effects such as learning disabilities and 
behavioral problems in children caused by low levels of exposure to the lead in 

** 

10 Phase I Environmental Site Assessment and Shallow Soil Sampling, Rosemead (Willard & Garvey), prepared by 
Stantec Consulting Services Inc.”, (Phase I Assessment) prepared by Stantec Consulting Services Inc.; and contained 
in Appendix E of this Initial Study.  
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the paint. The manufacturing and use of both ACMs and LBP in most building 
products was curtailed during the late 1970s. 
 
To ensure any ACMs or LBP on the two existing residential structures are 
identified, and if present removed, the Phase I Assessment recommends surveys 
prior to demolition. This recommendation is added to the Project as Mitigation 
Measures HAZ-1 and HAZ-2, below. With incorporation of HAZ-1 and HAZ-2, 
potential Project impacts regarding on-site hazardous materials would be reduced 
to less than significant levels. 

b) Would the Project 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 with Mitigation Incorporated. As a residential development, 
the Project is not associated with the transport or use of hazardous materials. 
However, the two existing residential structures on the site may contain ACMs or 
LBP. As discussed in Section 6.9.a, above, this potential hazard would be 
mitigated through Mitigation Measures HAZ-1 and HAZ-2. With inclusion of these 
measures, potential Project impacts regarding significant hazards from the 
release of hazardous materials would be reduced to less than significant levels. 

 
c) Would the Project 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 with Mitigation Incorporated. The closest school to the 
Project site is the Willard Elementary School located immediately across Willard 
Avenue, west of the site. As discussed above, the proposed residential Project is 
not associated with the transport or use of hazardous materials. No REC’s are 
identified from past uses on the site. Potential health hazards associated with 
ACMs and LBP are site specific and require continued exposure, making risks to 
the nearby school unlikely. However, Mitigation Measures HAZ-1 and HAZ-2 
would ensure any ACMs and LBP are identified and if found, removed. With 
inclusion of these measures, Project impacts regarding emitting hazardous 
emissions, materials, substances or waste within one-quarter mile of a school 
would be reduced to less than significant levels. 

 
d) Would the Project 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? 

 
No Impact. The Phase I Assessment conducted for the Project site did not identify 
the Project site as being listed as a hazardous materials site pursuant to 
Government Code Section 65962.5. This finding is supported by the state of 
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California Department of Toxic Substances Envirostar website.11 Consequently, 
the Project would not create a significant hazard to the public or the environment 
pursuant to Government Code Section 65962.5. 

 
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 or excessive noise for people residing or working 
in the Project area? 

 
No Impact. The closest airport to the Project site is El Monte Airport, which is 
approximately 4 miles northeast. The Project would not impact airport operations 
at El Monte Airport or result in any safety hazards for project residents and 
employees. 

 
f) Would the Project impair implementation of or physically interfere with an adopted 

emergency response plan or emergency evacuation plan? 
 

Less Than Significant with Mitigation Incorporated. Primary entry to the Project 
site would be from Willard via a 26-foot private drive aisle that would connect at 
a T-juncture to 26-foot fire lane and hammer head, and then a 20 and 24-foot 
drive aisle.  All of the Project’s 8 buildings would  take vehicular access from the 
drive aisles. The fire lane and hammer head are built to Fire Code standards and 
would supply adequate emergency access for the Project.  
 
However Project construction activities could temporarily impact street traffic 
adjacent to the site due to roadway improvements and potential extension of 
construction activities into the right-of-way. This could reduce the number of 
lanes or temporarily close certain street segments. Any such impacts would be 
limited to the construction period and would affect only adjacent streets or 
intersections. With implementation of construction traffic plan, temporary street 
closures would not affect emergency access in the vicinity of future 
developments, and potential impacts would be less than significant. Mitigation 
Measure HAZ-3 is added to require a construction traffic plan. Consequently, with 
implementation of Mitigation Measure HAZ-3, the Project would not impair 
implementation or interfere with the City’s emergency response or evacuation 
plans. 
                

g) 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? 
 
No Impact. The Project site is neither within nor adjacent to a designated 
wildland area and would not, therefore, be exposed to the potential for wildland 
fire. The County of Los Angeles Fire Department provides fire protection to the 

** 

11http://www.envirostor.dtsc.ca.gov/public/mapfull.asp?global; accessed February 29, 2019. 

 

http://www.envirostor.dtsc.ca.gov/public/mapfull.asp?global
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City and would respond to fire and/or emergency situations occurring in the 
project area, including the subject site. Consequently, the Project would not 
expose people or structure to a significant risk from wildland fires. 
 

6.9.2 CUMULATIVE IMPACTS 
 

The Project could disturb hazardous materials that were used in the construction of 
the two existing residential structures onsite. Mitigation Measures HAZ-1 and HAZ-2 
are added to the Project to reduce potential impacts related to hazardous materials 
to less than significant levels. In addition, Mitigation Measure HAZ-3 is added to 
require a construction traffic control plan to ensure emergency access routes are not 
obstructed. As a result, no significant cumulative impacts relative to hazards or 
hazardous materials will be associated with the proposed Project implementation. 

 
6.9.3 MITIGATION MEASURES 
 
The following measures will be required to mitigate potential Project impacts related 
to hazards or hazardous materials to less than significant levels: 

 
Mitigation Measure HAZ-1: Lead-Based Paint (LBP).  

Timing:  Prior to Issuance of Demolition Permits. 
Department Responsible: Planning & Economic. 

Prior to issuance of any demolition permit for the Project, the Applicant shall 
demonstrate that the two existing residential structures onsite have been 
surveyed for LBP, and that any identified LBP have been prior to activities with 
the potential to disturb painted surfaces, in accordance with all applicable 
laws.  

Mitigation Measure HAZ-2: Asbestos Containing Materials (ACM).  
Timing:  Prior to Issuance of Demolition Permits. 
Department Responsible: Planning & Economic. 

Prior to issuance of any demolition permit for the Project, the Applicant shall 
demonstrate that the two existing residential structures onsite have been 
surveyed for ACM. The survey shall include sampling of suspect ACM which 
shall be collected for laboratory analysis of asbestos in order to determine the 
need for compliance with EPA National Emission Standard for Hazardous Air 
Pollutants regulations.  All ACM shall be removed from the site prior to 
activities with the potential to disturb affected surfaces, in accordance with all 
applicable laws.  

Mitigation Measure HAZ-3: Traffic Control Plan.   
Timing:  Prior to Issuance of Grading Permits. 
Department Responsible: Public Works. 

Prior to any grading or construction activities, the Applicant shall be provide 
for review and approval of the City Engineer a construction traffic control plan 
to ensure emergency access routes are not obstructed.  
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6.10 HYDROLOGY AND WATER QUALITY   

HYDROLOGY AND WATER QUALITY.  Would the project: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

a) Violate any water quality standards or 
waste discharge requirements or 
otherwise substantially degrade 
surface or groundwater quality? 

   X  

b) Substantially decrease groundwater 
supplies or interfere substantially 
with groundwater recharge such that 
the project may impede sustainable 
groundwater management of the 
basin? 

   X 

c) Substantially alter the existing 
drainage pattern of the site or area, 
including through the alteration of the 
course of a stream or river or through 
the addition of impervious surfaces, 
in a manner which would:  

    

i)  Result in a substantial erosion or  
siltation on- or off-site; 

   X 

ii) Substantially increase the rate or 
amount of surface runoff in a 
manner which would result in 
flooding on- or offsite; 

   X 

iii) 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; or 

   X 

iv) Impede or redirect flood flows?    X 

d) In flood hazard, tsunami, or seiche 
zones, risk release of pollutants due 
to project inundation? 

   X 

e) Conflict with or obstruct 
implementation of a water quality 
control plan or sustainable 
groundwater management plan? 

   X 
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6.10.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 
 
Data presented in this Hydrology and Water Quality section references information 
contained in the “Preliminary Low Impact Development (LID) Report, Tentative Tract 
No. 82875, 3133-3141 Willard, Rosemead, CA 91770”, prepared by Alan Short P.E., 
and contained in Appendix I of this Initial Study; and “Preliminary Hydrology Study 
for Rosemead, Tentative Tract No. 82875, 3133-3141 Willard Avenue”, (Preliminary 
Hydrology Study) prepared by Alan Short P.E., and contained in Appendix J of this 
Initial Study. 
 
a) Would the Project violate any water quality standards or waste discharge 

requirements? 
        
Less Than Significant Impact.  In its current condition, the Project site is 
approximately 9.2% impervious. Topography varies with elevations of 
approximately 263 to 266 feet above mean sea level (MSL). Site drainage is via 
sheet flow directed easterly toward Willard Avenue. In this existing condition, 
there are no water quality measures to provide treatment for the storm water 
runoff generated by this site. During Project construction, silt and other debris 
could be generated that could mix with surface water runoff transmitting 
pollutants into local storm drains, especially when rainfall occurs. During Project 
operation, water runoff from impervious surfaces (buildings and paving) could 
similarly send pollutants into local storm drains. 
 
Storm water discharge from development projects is regulated by the federal 
Water Pollution Control Act (also known as the Clean Water Act) and the National 
Pollution Discharge Elimination System (NPDES). As required by NPDES, new 
developments are required to include the development and implementation of a 
Storm Water Pollution Prevention Plan (SWPPP) for the construction phase of a 
project, and a Water Quality Management Plan (WQMP) for the operation phase 
of a project. In the City of Rosemead, SWPPPs and WQMPs are under the 
jurisdiction of the Los Angeles Regional Water Quality Control Board and new 
developments must comply with the County of Los Angeles National Pollution 
Discharge Elimination Permit (Order No. R4-2012-0175-A01). 
 
In compliance with the City NPDES requirements, the Project Applicant has 
submitted the LID report which presents a plan to control storm water runoff 
from Project post-construction operations. Post construction, the approximately 
74.7% of site would be impervious. The LID report proposes to collect Project 
runoff via a private drainage system consisting of PVC pipes and area drain inlets, 
and then conveyed into an existing Los Angeles County storm drainpipe within 
Willard Avenue. Before conveying the runoff into the County storm drain, the 
water would be collected in onsite catch basins and treated by biofiltration, with 
a Modular Wetlands System. The treated runoff would ultimately drain to the Rio 
Hondo Channel at Whittier Narrows Dam and ultimately to the Los Angeles River. 
All downstream channels are considered engineered channels with concrete side 
slopes.  With implementation of this collection and treatment system, the LID 
report which serves as the Project preliminary WQMP, finds that there would be 
no hydrologic conditions of concern from the site.  
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The Project would also be required to submit a SWPPP for City Engineer review 
and approval prior to construction.  The required preparation and implementation 
of the SWPPP and WQMP would reduce potential Project violations of water 
quality standards and waste discharge requirements to less than significant 
levels. 
          

b) Would the Project 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 used for which permits have been granted)? 

 
No Impact. The LID report identifies groundwater depth at the Project site below 
a depth of 51.5' below the existing ground surface. As discussed above, the LID 
report finds that the Project proposed stormwater collection and treatment 
system would adequately control the flow and quality of runoff, and would not 
interfere with groundwater recharge. The Project would not directly use and 
would not deplete groundwater supplies. Consequently, the Project would not 
substantially deplete groundwater supplies or interfere with groundwater 
recharge. 

 
c) Would the Project substantially alter the existing drainage pattern of the site or 

area, including through the alteration of the course of a stream or river or through 
the addition of impervious surfaces, in a manner which would: 

 
i)  Result in substantial erosion or siltation on- or off-site? 
 
No Impact. The Project site resides within the Los Angeles River Watershed, which 
covers an area of approximately 834 square miles. The watershed encompasses 
and is shaped by the path of the Los Angeles River, which flows from its 
headwaters in the mountains eastward to the northern corner of Griffith Park. 
Here the channel turns southward through the Glendale Narrows before it flows 
across the coastal plain and into San Pedro Bay near Long Beach. The Los Angeles 
River has evolved from an uncontrolled, meandering river providing a valuable 
source of water for early inhabitants to a major flood protection waterway. 

 
The existing site condition drains easterly toward a public storm drain along 
Willard Avenue. The storm drain then ties into the line at Garvey Avenue flowing 
east. This line then discharges into the Rio Hondo Channel approximately 1.3 
miles from the project site. The Rio Hondo Channel then flows southwest until it 
reaches the Los Angeles River approximately 15 miles downstream. As discussed 
above, the Project proposed stormwater collection and treatment system would 
adequately control the flow and quality of runoff. Consequently, no Project 
impacts would occur relative to substantial alteration of the existing drainage 
pattern of the site or area or substantial erosion.  

 
ii)  Substantially increase the rate or amount of surface runoff in a manner which 

would result in flooding on- or offsite? 
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 No Impact. As discussed above, the Project proposed stormwater collection and 
treatment system would adequately control the flow and quality of runoff. 
Consequently, the Project would not increase the rate of surface runoff in a 
manner that would result in any flooding. 

 
iii) 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? 

 
 No Impact. As discussed above, the Project would retain the site flow and filter 

the runoff water in compliance with the Project WQMP. Consequently, the Project 
would not exceed capacity of existing stormwater drainage systems or add 
polluted runoff. 

 
iv) Impede or redirect flood flows? 
 

 No Impact. The Project would retain the existing easterly drainage flow of the 
site. Post development, as discussed above, the Project would retain and filter 
the drainage flow and then convey primary overflow to the existing County storm 
drain. Consequently, the Project would not impede or redirect flood flows or 
exceed capacity of existing stormwater drainage systems or add polluted runoff. 

 
d) Would the Project in flood hazard, tsunami, or seiche zones, risk release of 

pollutants due to project inundation? 
 
 No Impact.  According to the Preliminary Hydrology Study, the Project site is 

within Flood Zone “X” which indicates an area of minimum flood hazard per the 
Federal Emergency Management Agency (FEMA) Flood Map. The General Plan 
Public Safety Element further notes that the City as a whole is in areas of minimal 
flood risk.  

 
A tsunami is a tidal wave or sea wave caused by seismic activity. Rosemead is 
located inland approximately 20 miles from the Pacific Ocean and is not subject 
to tsunamis. A seiche involves the oscillation of a body of water in an enclosed 
basin, such as a reservoir, storage tank, or lake. According to the General Plan 
Public Safety Element, the City is bordered by Rio Hondo Dam on its eastern and 
southeastern borders and portions of Rosemead are within inundation areas for 
Whittier Narrows Dam, Santa Fe Dam/Reservoir and Garvey Dam/Reservoir.  
 
As discussed above, the Project proposed stormwater collection and treatment 
system would adequately control the flow and quality of runoff. Consequently, 
the Project would not result in risk of pollutant release during flood hazard, 
tsunami or seiche.  

 
e) Would the Project conflict with or obstruct implementation of a water quality 

control plan or sustainable groundwater management plan? 
 

No Impact. The LID report identifies groundwater depth at the Project site below 
a depth of 51.5' below the existing ground surface. As discussed above, the LID 
report finds that the Project proposed stormwater collection and treatment 
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system would adequately control the flow and quality of runoff, and would not 
interfere with groundwater recharge. Consequently, the Project would not 
conflict with or obstruct implementation of a water quality control or groundwater 
management plan. 

 
6.10.2 CUMULATIVE IMPACTS 

 
The required preparation and implementation of the SWPPP and WQMP would reduce 
potential Project impacts to stormwater runoff and water quality. As a result, no 
significant cumulative impacts relative to hydrology and water quality will be 
associated with the proposed project’s implementation. 

 
6.10.3 MITIGATION MEASURES 
 
The analysis indicated that the implementation of the proposed Project would not 
result in any significant impacts on hydrology or water quality. As a result, no 
mitigation is required. 
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6.11 LAND USE AND PLANNING 

LAND USE AND PLANNING. Would the project: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

a) Physically divide an established 
community? 

   X 

b) Cause a significant environmental 
impact due to a conflict with any land 
use plan, policy, or regulation 
adopted for the purpose of avoiding 
or mitigating an environmental 
effect? 

  X  

 
6.11.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 

 
a) Would the Project physically divide an established community?    

 
No Impact. The Project site is currently developed with two existing residential 
structures, one is boarded up and the other is unoccupied. The two existing 
residential structures are located along the eastern portion of the site facing 
Willard Avenue, and addressed as 3133 and 3141 Willard Avenue. The western 
portion of the site contains no structures and is covered with weeds and scattered 
vegetation. As shown in Figure 8 in Section 2.92 of this Initial Study, the Project 
site is located immediately east of a Southern California Edison (SCE) easement 
which contains transmission towers. Portions of the easement adjacent to the site 
are developed with a wholesale nursery and Zapopan Park.  Willard Elementary 
School is located immediately east of the site across Willard Avenue. Single family 
residential is located immediately north and south of the site. Townhome 
residential developments are located about 200 feet south of the site on both the 
west and east sides of Willard Avenue. 
 
The Project would replace the two existing residential structures with 31 
residential townhome units within an architecturally cohesive development, 
including landscaping and amenities. This transition requires a change to the 
General Plan Land Use Map designation of the property from Medium Density 
Residential, which allows for a density of 0-12 dwelling units per acre, to High 
Density Residential, which allows for a density of 0-30 dwelling units per acre. 
The Applicant is also requesting a change to the Zoning Map from R-2 Light 
Multiple Residential to PD Planned Development. Project density would be 25.8 
dwelling units per acre. 
 
As shown Figure 13, below, existing General Plan land use designations surrounding 
the site are a mix of low density residential, medium density residential, high density 
residential, mixed use, commercial and public facility. Changing the land use 
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designation of the Project site is consistent with the mixed residential densities of the 
area. Consequently, the Project would not physically divide an established 
community. 

 

Figure 13. General Plan Land Use Map Existing Designations  
of Project Site and Surrounding Areas 

 
 

b) Would the Project cause a significant environmental impact due to a conflict with 
any land use plan, policy, or regulation adopted for the purpose of avoiding or 
mitigating an environmental effect?  

 
Less Than Significant Impact. The Project requires the following entitlements: 

• General Plan Amendment 19-01 
• Zone Change 19-01 
• Planned Development Review 19-01 
• Vesting Tentative Tract Map 82875. 
 

General Plan Amendment / Zone Change. As discussed above, the Project 
would replace the two existing residential structures with 31 residential townhome 
units within an architecturally cohesive development, including landscaping and 
amenities. This transition requires a change to the General Plan Land Use Map 
designation of the property from Medium Density Residential, which allows for a 
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density of 0-12 dwelling units per acre, to High Density Residential, which allows 
for a density of 0-30 dwelling units per acre. The Applicant is also requesting a 
change to the Zoning Map from R-2 Light Multiple Residential to PD Planned 
Development. Project density would be 25.8 dwelling units per acre. 

Pursuant to Chapter 17.152.020 of the Zoning Code, an amendment to the 
General Plan Land Use Map, Zoning Code and Zoning Map may be initiated by the 
Planning Commission, City Council or by the property owner. To facilitate 
development of the Project, the Applicant has submitted application to the City 
for the required General Plan and Zoning map amendments. Approval of these 
amendments will require the Planning Commission to recommend and the City 
Council to make the following findings: 

(1) The amendment is internally consistent with all other provisions of the 
General Plan.  

(2) The proposed amendment will not be detrimental to the public interest, 
health, safety, convenience or welfare of the City.  

(3) The affected site is physically suitable in terms of design, location, 
operating characteristics, shape, size, topography, and the provision of 
public and emergency vehicle access, and public services and utilities 
and is served by highways and streets adequate in width and 
improvement to carry the kind and quantity of traffic the proposed use 
would likely generate, to ensure that the proposed use(s) and/or 
development will not endanger, jeopardize, or otherwise constitute a 
hazard to the property or improvements in the vicinity in which the 
property is located.  

The General Plan Land Use Element contains a number of goals and policies that 
address the conversion of properties to multifamily. These goals and policies and 
a brief analysis of the Project’s compliance are presented below: 

Goal 1: Maintain stable and attractive single-family residential neighborhoods. 

• The Project would replace two existing residential structures which are in a  
deteriorating state with 31 residential townhome units within an 
architecturally cohesive development. As discussed in Section 6.11.a of this 
Initial Study, existing General Plan land use designations surrounding the 
site are a mix of low density residential, medium density residential, high 
density residential, mixed use, commercial and public facility. Changing the 
land use designation of the Project site is consistent with the mixed 
residential densities of the area. 

Policy 1.1: Discourage the entitlement and construction of multiple-family 
units in neighborhoods that are predominately single-family. 

• The Project would increase the density of the site but would provide single-
family attached residential units consistent with the mixed residential 
character of the area.  
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Policy 1.2:  Provide guidelines and standards to ensure adequate buffering 
and screening between lower density residential uses and adjacent higher 
density residential or non-residential uses to mitigate potential land use 
conflicts. 

• As shown in Figure 3 in Section 2.8 of this Initial Study, the Project site is 
8 sided. On its western side where it abuts Zapopan Park, Project buildings 
would be setback 10 feet. On its northern sides, Project buildings would be 
setback 8 feet from the existing single family properties. On its eastern 
sides, Project buildings would be setback 12’5” where it is adjacent to an 
existing single family property, and 20 feet at its front setback that is 
adjacent to Willard Avenue. On its south side, Project buildings are setback 
8 feet from existing single family properties; and on its southwest side, 
which is the rear setback, Project buildings are setback a minimum of 20 
feet from existing single family properties. The Project would provide 
landscaping consisting of trees and shrubs at the periphery and within the 
site, and decorative paving would be provided at the open space areas and 
Project entry. Walls within the Project development would be constructed 
to 6-feet high along each of the site’s boundaries, except along Willard 
Avenue where the walls would not exceed 4-feet in height. The landscape 
and walls would provide screening from adjacent properties.  

Policy 5.1: Encourage revitalization of Garvey Avenue east of the SCE 
easement by promoting mixed-use development that integrates commercial 
uses with higher-density multiple-family residential uses. 

• The Project site is located about 600 feet north of Garvey and is directly 
east of the SCE easement, which is in the general area discussed in the 
above policy. The Project would replace two existing residential structures 
existing which are in a deteriorating condition with 31 residential townhome 
units within an architecturally cohesive development and would be 
consistent with the mixed character of the area that includes low density 
residential, medium density residential, high density residential, mixed use, 
commercial and public facility.  

For Zoning Code changes and Zoning Map amendments, Chapter 17.152.060 of 
the Code requires the Planning Commission to recommend and the City Council 
to make the following findings: 

(1) The proposed amendment is consistent with the General Plan and any 
applicable specific plan; and  

(2) The proposed amendment will not be detrimental to the public interest, 
health, safety, convenience, or welfare of the City.  

(3) Additional finding for Zoning Code Amendments. The proposed 
amendment is internally consistent with other applicable provisions of 
this Zoning Code.  

(4) The affected site is physically suitable in terms of design, location, 
operating characteristics, shape, size, topography, and the provision of 
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public and emergency vehicle access, and public services and utilities 
and is served by highways and streets adequate in width and 
improvement to carry the kind and quantity of traffic the proposed use 
would likely generate, to ensure that the proposed use(s) and/or 
development will not endanger, jeopardize, or otherwise constitute a 
hazard to the property or improvements in the vicinity in which the 
property is located.  

Information provided in this Initial Study supports the Project’s consistency with 
the above findings, including: 

• As discussed previously, the Project complies with applicable goals and 
policies of the General Plan Land Use Element.  

• This Initial Study evaluates whether the Project would be detrimental to the 
public interest, health and safety, and finds that subject to the mitigation 
measures recommended in this document, the Project would have a less 
than significant impact on the surrounding environment. 

• The Applicant is also requesting a change to the Zoning Map from R-2 Light 
Multiple Residential to PD Planned Development. Standards for the PD 
would be set by the Project precise development plan, and these standards 
would function as the zoning for the site. Information presented in this 
Initial Study supports that the Project would be consistent with provisions 
of the Zoning Code. 

• This Initial Study evaluates whether the Project would be endanger, 
jeopardize, or otherwise constitute a hazard to the property or 
improvements in the vicinity in which the property is located; and finds that 
subject to the mitigation measures recommended in this document, the 
Project would have a less than significant impact on the surrounding 
environment. 

Planned Development (PD). Pursuant to Chapter 17.24 of the City Zoning 
Code, the P-D district is intended to provide for residential, commercial, 
industrial, or institutional developments that are characterized by innovative use 
and design concepts. This zone provides for a new development to offer 
amenities, quality, design excellence and other similar benefits to the 
community and not be inhibited by strict numerical development standards. 
Chapter 17.24.040 of the Code outlines the requirements for approval of a PD. 
These requirements, which require the Planning Commission to recommend and 
the City Council to approve, are presented below: 

(1) Location of each existing and location and dimensions of each proposed 
structure in the site, the use or uses to be contained therein, the number 
of stories, gross building and floor area, location of entrances and 
loading points thereof. 

(2) Location of proposed parks, playgrounds, school sites, public buildings 
and  other such uses within the zone. 
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(3) All streets, points of access, curb cuts, garage door locations, driving 
lanes, parking areas, and in commercial developments, the ratio of off-
street parking to building floor area, loading area, public transportation 
points, and illumination facilities for same. 

(4) All pedestrian walks, malls and open areas for the use of occupants and 
members of the public. 

(5) Location, height and material of all walls and fences. Location and height 
of all screen planting in front, side and rear yards. 

(6) Types of surfacing, such as paving, turf or gravel, to be used at the 
various locations. 

(7) Landscaping and tree planting plan including type and location of plant 
materials to be used and an irrigation plan, in accordance with the City's 
Water Efficient Landscape Ordinance. 

(8) Plans and elevations of structures indicating architectural, building 
materials and construction standards. 

(9) The gross land area of the site and of the footprints of the structures, 
and land use of the area within three hundred (300) feet of the 
perimeter of the site, including the location of structures and other 
improvements. 

(10) Such other information as may be required by the Planning & 
Economic Department to assist in the consideration of 
the development plan. 

(11) A map or grading plan showing the proposed grading and topography of 
the site. 

(12) Such application shall be processed and heard in accordance with the 
provisions of Article 5, Chapter 17.120 (Applications and Processing). 
The Planning Commission and City Council may impose reasonable 
conditions to the approval of the development plan. 

Through the entitlement process, City Planning staff have reviewed the 
proposed PD, recommended conditions of approval and found it in general 
compliance with each of the above requirements. 

Tentative Tract Map. Pursuant to Chapter 16.04 of the Municipal Code, a 
Tentative Tract Map (TTM) is required to subdivide a property into 5 or more legal 
parcels or condominium ownerships. Vesting TTM 82875 has been initiated by the 
Project Applicant as required by the Municipal Code, which also outlines 
requirements for TTMs which are subject to review and approval by the Planning 
Commission. These requirements are presented below: 

(1) The size, area, dimensions and record boundaries of the property to be 
divided, including all contiguous property under one ownership, together 

https://library.municode.com/ca/rosemead/codes/code_of_ordinances?nodeId=CD_ORD_TIT17ZO_ART5LAUSDEAPPR
https://library.municode.com/ca/rosemead/codes/code_of_ordinances?nodeId=CD_ORD_TIT17ZO_ART5LAUSDEAPPR_CH17.120APPR
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with a legal description of such total ownership as shown on the latest 
equalized county assessment roll; 

(2) Sufficient elevations and contours to determine the general slope of the 
land and the high and low points thereof; 

(3) The north point, scale and date of the map; 

(4) The location and width of abutting streets and alleys, any easements on 
or adjoining the property, and the purpose of such easements; 

(5) The location of existing sewers, water, gas electric and telephone lines 
on or adjoining the property; 

(6) The existing use or uses of the property; 

(7) The size, dimensions and construction, and relative location of existing 
improvements thereon, (including without limitation, buildings, 
structures, driveways, parking areas and trees. Buildings or other 
improvements on adjacent property shall also be shown if such building 
or improvements affect the division of the property. Each building shown 
shall be identified by house number or other identifying feature, 
including a notation of each building or improvement to be retained or 
completely removed; 

(8) The size, area, dimensions and boundaries of each proposed parcel; 

(9) The proposed use or uses of each proposed parcel; 

(10) Proposed dedications, easements and improvements, (including, 
without limitation, buildings, structures, utilities, drainage facilities, 
driveways and parking areas), showing the size, dimensions, 
construction and location on each parcel; 

(11) The names, addresses and telephone numbers of the property owners, 
the person filing the map, and the registered civil engineer or licensed 
surveyor who prepared the map; 

(12) Such other information as may be determined by the Planning 
Commission to be necessary to properly consider the proposed division. 

Through the entitlement process, City Engineering and Planning staff have 
reviewed the proposed Vesting Tentative Tract Map, recommended conditions 
of approval and found it in general compliance with each of the above. 

As presented in this Initial Study, the Project is consistent with the General Plan, 
and in compliance with the findings required for a General Plan and Zoning map 
amendment. The Project is in general compliance with requirements for the PD 
and Vesting Tentative Map. Upon approval of the proposed Project entitlements, 
Project conflicts with an applicable land use plan, policy or regulation would be 
less than significant.  
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6.11.2 CUMULATIVE IMPACTS 

 
The Project would change the General Plan Land Use and zoning designations of the 
site from medium to a high density. This change would facilitate the transition of an 
underutilized and blighted site to a 31 residential unit townhome community. Other 
nearby properties could initiate a similar change. However, each proposed General 
Plan Land Use Map and Zoning Map amendment would be subject to its own review 
including review under CEQA. Consequently, cumulative impacts relative to land use 
and planning would be less than significant.  

 
6.11.3 MITIGATION MEASURES 

 
The analysis determined that the proposed Project would not result in any significant 
adverse impacts regarding land use and planning. Consequently, no mitigation is 
required.  
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6.12 MINERAL RESOURCES 

MINERAL RESOURCES.  Would the project: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

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? 

   X 

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? 

   X 

 
6.12.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 
 
a) Would the Project 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?  
 

No Impact. The State Mining and Geology Board classify land in California on the 
availability of mineral resources. There are four Mineral Resources Zone (MRZ) 
designations for the classification of sand, gravel, and crushed rock resources. 
According to Figure 4-2 of the General Plan Resource Management Element, the 
Project site is within the MRZ-3. The MRZ-3 classification states the significance 
of mineral deposits cannot be determined from the available data. As Rosemead 
is completely urbanized and the State has not identified any significant 
recoverable mineral resources, no mineral extraction activities are permitted 
within the City limits. There are no mining activities on the site or the properties 
surrounding and adjacent to the site. Consequently, Project impacts relative to 
mineral resources will not be significant.  

b) Would the Project result in the loss of availability of a locally important mineral 
resource recovery site delineated on a local general plan, proposed project, or 
other land use plan?    

 
No Impact. As discussed above, there are no mineral resources, including locally 
important mineral resources, in Rosemead. Consequently, the Project would not 
result in the loss of a locally important mineral resource recovery site. 

  
6.12.3 CUMULATIVE IMPACTS 

 
The analysis determined that the proposed Project would not result in any significant 
adverse impacts to mineral resources. Consequently, no significant adverse 
cumulative impacts to mineral resources would occur as a result of the project.  
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6.12.4 MITIGATION MEASURES 

 
The analysis indicated that the implementation of the proposed Project would not 
result in any significant impacts on mineral resources. As a result, no mitigation is 
required. 
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6.13 NOISE  

NOISE.  Would the project result in: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

a) Generation of a substantial temporary 
or permanent increase in ambient 
noise levels in the vicinity of the 
project in excess of standards 
established in the local general plan 
or noise ordinance, or applicable 
standards of other agencies? 

 X   

b) Generation of excessive groundborne 
vibration or groundborne noise 
levels? 

 X   

c) For a project located within the 
vicinity of a private airstrip or 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? 

   X 

 
6.13.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 
 
Data presented in this Noise section is based on the “Willard & Garvey Residential 
Development Noise Impact Study, City of Rosemead”, prepared by RK Engineering 
Group, Inc. (Noise Impact Study), and contained as Appendix G of this Initial Study. 

 
a) Would the Project generate a substantial temporary or permanent increase in 

ambient noise levels in the vicinity of the project in excess of standards established 
in the local general plan or noise ordinance, or applicable standards of other 
agencies? 
 
Less Than Significant with Mitigation Incorporated. Noise Measurements: Since 
the human ear is not equally sensitive to all sound frequencies within the entire 
auditory spectrum, human response is factored into sound descriptions by 
weighting sounds within the range of maximum human sensitivity more heavily 
in a process called “A-weighting,” written as dB(A).  Any further reference in this 
discussion to decibels written as "dB" should be understood to be A-weighted. 
Time variations in noise exposure are typically expressed in terms of a steady-
state energy level equal to the energy content of the time varying period (called 
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LEQ), or alternately, as a statistical description of the sound pressure level that 
is exceeded over some fraction of a given observation period.   

 
Typical human hearing can detect changes in sound levels of approximately 3 
dBA under normal conditions.  Changes of 1 to 3 dBA are detectable under quiet, 
controlled conditions, and changes of less than 1 dBA are usually indiscernible.  
A change of 5 dBA is discernable to most people in an exterior environment while 
a change of 10 dBA is perceived as a doubling of the noise. Because people are 
generally more sensitive to unwanted noise intrusion during the evening and at 
night, state law requires that, for planning purposes, an artificial dB increment 
be added to quiet time noise levels in a 24-hour noise descriptor called the Ldn 
(day-night) or the Community Noise Equivalent Level (CNEL). The CNEL metric 
has gradually replaced the Ldn factor, but the two descriptors are essentially 
identical. 

 
Noise Standards: A noise level of 65 dB is the level at which ambient noise 
begins to interfere with one's ability to carry on a normal conversation at 
reasonable separation without raising one's voice.  A noise exposure of 65 dB 
CNEL is typically recommended as the exterior noise land use compatibility 
guideline for new residential dwellings in California. CNEL-based standards 
generally apply to usable outdoor recreational space at backyards, patios or 
balconies. Interior exposures of noise-sensitive uses are controlled through 
adequate structural attenuation.   

An interior CNEL of 45 dB is mandated by the State of California Noise Insulation 
Standards (CCR, Title 24, Part 6, Section T25-28) for multiple family dwellings 
and hotel and motel rooms.  In 1988, the State Building Standards Commission 
expanded that standard to include all habitable rooms in any residential use, 
included single-family dwelling units.  Since normal noise attenuation within 
residential structures with closed windows is 25-30 dB, an exterior noise exposure 
of 70-75 dB CNEL allows the interior standard to be met without any specialized 
structural attenuation (dual paned windows, etc.), but with closed windows and 
fresh air supply systems or air conditioning in order to maintain a comfortable 
living environment.  

Local Noise Standards: The City of Rosemead outlines their noise regulations 
and standards within the Chapter 6 Noise of the General Plan and Chapter 8.36 
Noise Control of the Municipal Code. Relevant goals and policies of the General 
Plan Noise Element include: 

GOAL 1: Effective incorporation of noise considerations into land use planning 
decisions. 

• Policy 1.1: Ensure compliance with standards for interior and exterior 
noise established within the Noise Element and Zoning Code. 

• Policy 1.2: Require new multiple-family residential development to comply 
with State regulations if they are to be located in areas where ambient 
noise levels exceed 60 dB. 
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• Policy 1.3: Periodically review and update the Existing Noise Contours Map 
to ensure that any future noise increases not considered in the Noise 
Element will be identified. 

• Policy 1.4: Encourage acoustical design in new construction. 
• Policy 1.5: Require sound walls to be constructed in designated mixed-

use districts where noise-sensitive land uses are located on adjacent 
properties. 

GOAL 3: Effective implementation of measures to control non-transportation 
noise impacts. 

• Policy 3.1: Enforce provisions of the Community Noise Ordinance to 
mitigate noise conflicts. 

• Policy 3.2: Require that potential sources of noise be considered when 
approving new development to reduce the possibility of adverse effects. 

• Policy 3.3: Evaluate noise generated by construction activities to ensure 
compliance with the Community Noise Ordinance. 

• Policy 3.4: Establish and maintain coordination among the City 
departments involved in noise abatement. 

The General Plan Noise Element also contains noise compatibility guidelines that 
indicate the acceptability of noise exposure levels for different land uses. The 
Noise Element indicates that projects should incorporate noise mitigation 
measures if they will exceed normally acceptable levels as defined by the 
guidelines. 

Local noise standards are set by Chapter 8.36.060 of the Municipal Code, and are 
shown in Table 9 for residential districts.  Applicable noise standards must be met 
at the nearest residential property line.  As shown in Table 9, the residential 
exterior noise standard is 60 dBA daytime and 45 dBA nighttime, and the interior 
residential noise standard is 45 dBA anytime. 

Table 9: City of Rosemead Residential Noise Standards 

 
 

 
Time Period 

Noise Standard1 

Exterior 
Daytime (7am - 10pm)  

60 dBA 
Nighttime (10pm – 7am)  

45 dBA 
Interior Anytime 45 dBA 

 

In accordance with Section 8.36.030 of the Municipal Code, noise associated with 
construction related activities is restricted between the hours of 8:00 p.m. and 
7:00 a.m. on weekdays, including Saturday, or at any time on Sunday or a federal 
holiday. 
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Baseline Noise: Major noise sources in the Project area are from vehicle traffic.  
To determine existing noise levels in the Project area, the Noise Impact Study 
conducted baseline noise 24-hour measurements on March 4 and 5, 2020 from two 
meters at the locations shown in Figure 14. Meter 1 was located on the northeastern 
area of the site adjacent to one of the two existing residential structures and Willard 
Avenue. Meter 2 was located and the southcentral portion of the site adjacent to 
existing residential properties. As shown in Table 10, below, the measurements 
obtained from the two meters show a 24 hour CNEL of 55.1 dBA and 58.2 dBA, 
respectively. 
 

Figure 14. Noise Monitoring Locations 

 
 
 

Table 10: Noise Level Measurements 

Time Interval Leq (dBA) Meter 1 Leq (dBA) Meter 2 

12:00 AM 45.6 49.6 
1:00 AM 38.1 44.4 
2:00 AM 45.0 50.4 
3:00 AM 51.5 55.1 
4:00 AM 50.8 55.0 
5:00 AM 49.4 54.2 
6:00 AM 50.4 52.6 
7:00 AM 52.2 51.4 
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Table 10: Noise Level Measurements 

Time Interval Leq (dBA) Meter 1 Leq (dBA) Meter 2 

8:00 AM 51.9 51.0 
9:00 AM 51.2 47.3 
10:00 AM 52.1 52.0 
11:00 AM 48.7 48.2 
12:00 PM 49.6 45.0 
1:00 PM 47.6 45.5 
2:00 PM 50.3 50.4 
3:00 PM 50.7 50.5 
4:00 PM 51.7 50.1 
5:00 PM 49.3 46.3 
6:00 PM 47.9 49.8 
7:00 PM 47.3 49.4 
8:00 PM 45.5 44.6 
9:00 PM 47.4 48.0 
10:00 PM 45.7 46.8 
11:00 PM 44.7 46.7 

24-Hour CNEL 55.1 58.2 
1 The Leq represents the equivalent sound level and is the numeric value of a constant 
level that over the given period of time transmits the same amount of acoustic energy 
as the actual time-varying sound level.   

 
On-Site Impacts – Construction Noise: Temporary construction noise impacts 
vary because the noise strength of construction equipment ranges widely as a 
function of the equipment used and its activity level.  Short-term construction 
noise impacts tend to occur in discrete phases dominated by large, earth-moving 
equipment sources for demolition and grading.  During construction and paving, 
equipment is generally less noisy.  The closest existing sensitive uses to the 
Project site are the single family residences immediately north and south of the 
site.  
 
In compliance with the City’s Municipal Code, it is assumed construction would 
not occur during the noise-sensitive nighttime hours. However, because the 
Project construction would be directly adjacent to existing residential uses, the 
Noise Impact Study recommends a series of measures including: 
 

• All construction equipment shall be equipped with mufflers and other 
suitable noise attenuation devices (e.g., engine shields). 

 
• Grading and construction contractors shall use quieter equipment as 

opposed to noisier equipment (such as rubber-tired equipment rather than 
track equipment), to the maximum extent feasible. 
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• If feasible, electric hook-ups shall be provided to avoid the use of 
generators. If electric service is determined to be infeasible for the site, 
only whisper-quiet generators shall be used (i.e., inverter generators 
capable of providing variable load. 

 
• Use electric air compressors and similar power tools rather than diesel 

equipment, where feasible. 
 

• Locate staging area, generators and stationary construction equipment as 
far from the adjacent residential structures as feasible. 

 
• Construction-related equipment, including heavy-duty equipment, motor 

vehicles, and portable equipment, shall be turned off when not in use for 
more than 5 minutes. 

 
• Post a sign in a readily visible location at the project site that indicates the 

dates and duration of construction activities, as well as provide a telephone 
number where residents can enquire about the construction process and 
register complaints to an assigned construction noise disturbance 
coordinator. 

 
These measures are incorporated into Mitigation Measures NOI-1, below. With 
inclusion of these measures, construction noise impacts from the Project would 
be reduced to less than significant levels.  
 
On-Site Impacts – Operational Noise: Major noise sources from the Project will 
be typical of residential uses including mechanical noise from stationary sources, 
vehicular noise going to and from the dwellings and people talking and gathering 
outside. The Project is proposing to construct a six (6) foot noise barrier wall along 
the northern, southern and western property line of the site which is expected to 
attenuate most of these noise studies. However, HVAC equipment for the Project’s 
residential units will be generally located on the exterior ground floor area, and in 
some instances, in relatively close proximity to existing adjacent residential 
properties. The closest HVAC units are expected to be located approximately eight 
(8) feet from the northern property line, approximately nine (9) feet from the 
southern property line, approximately ten (10) feet from the eastern property line 
and approximately twenty (20) feet from the western property line. 
 
To assess the impact of Project HVAC units on adjacent residential properties, the 
Noise Impact Study calculated expected increases in noise levels at the property 
lines. The Noise Study found that noise generated by Project HVAC units would not 
impact existing residential properties north and east of the site. For the existing 
residential properties directly south of the site, the Project HVAC units would 
increase nighttime ambient noise levels approximately 2.1 dBA to 14.5 dBA Leq 
during the nighttime hours (10 p.m. to 7 a.m.). Typically, the human ear can 
perceive the change in the noise level of 5 dB, and therefore the impact is 
considered perceptible and more than significant. 
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To mitigate noise impacts associated with the Project HVAC units adjacent to the 
southern property line, the Noise Impact Study recommends the following 
measures:  
 

The final building plans shall ensure that HVAC units are not located within an 
area of the Project site that would contribute to a noise level exceedance at any 
adjacent property line, per the City of Rosemead Municipal Code requirements. 
To meet the City’s noise standards the following measures should be followed: 

 
• The combined noise level of all units operating simultaneously shall not 

exceed 60 dB(A) during daytime hours (7 a.m. to 10 p.m.) and 45 dB(A) 
during nighttime hours (10 p.m. to 7 a.m.). 

 
• HVAC units should be rated at 76 dB or less. 

 
These measures are added to the Project as Mitigation Measure NOI-3. The Noise 
Impact Study finds that with inclusion of these measures, Project operational noise 
impacts would be less than significant.  
 

b) Would the Project generate excessive groundborne vibration or groundborne noise 
levels? 

 
Less Than Significant with Mitigation Incorporated. Vibration is most commonly 
expressed in terms of the root mean square (RMS) velocity of a vibrating object.  
RMS velocities are expressed in units of vibration decibels (VdB). Typically, 
developed areas are continuously affected by vibration velocities of 50 VdB or 
lower. These continuous vibrations are not noticeable to humans whose threshold 
of perception is around 65 VdB. Outdoor sources that may produce perceptible 
vibrations are usually caused by construction equipment and traffic on rough 
roads, while smooth roads rarely produce perceptible ground-borne noise or 
vibration. To counter the effects of ground-borne vibration, the Federal Transit 
Administration (FTA) has published guidance relative to vibration impacts. 
According to the FTA, buildings, even older fragile buildings, can be exposed to 
ground-borne vibration levels of 0.3 inches per second without experiencing 
structural damage. 
 
During construction, noticeable vibration can occur during jackhammering or 
blasting activities. Construction of the Project is not expected to require the use 
of substantial these or other vibration inducing equipment or activities., such as 
pile drivers or blasting. The main sources of vibration impacts during Project 
construction would be the operation of equipment such as bulldozer activity 
during site preparation, loading trucks during grading and excavation, and 
vibratory rollers during paving.  
 
The Noise Impact Study calculated potential Project construction vibration and 
found that ground-borne vibration levels would not exceed 0.3 inches per second. 
Although construction vibration would likely be perceptible, it would not impact 
to adjacent existing structures. Consequently, Project construction vibration 
impacts are less than significant.  
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c) For a project located within the vicinity of a private airstrip or 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. The closest airport to the Project site is El Monte Airport, which is 
approximately four miles northeast. The Project would not expose people to 
excessive airport or airstrip noise levels. 

 
6.13.2 CUMULATIVE IMPACTS 

 
Potential noise impacts associated with the Project construction and operation could 
affect the future residents of the site. These impacts are site specific and not 
cumulative in nature. Mitigation Measures NOI-1 and NOI-2 are added to the Project 
to reduce potential noise impacts to Project residents and adjacent properties to less 
than significant levels. Consequently, no cumulative impacts relative to noise would 
occur from or to the Project.  

 
6.13.3 MITIGATION MEASURES 

 
The following mitigations will be required to ensure City noise land use compatibility 
standards are met: 

 
Mitigation Measure NOI-1: On-Site Impacts – Construction Noise. 

Timing:  During all Grading and Construction Activities. 
Department Responsible: Community Development (Planning and 
Building and Safety Divisions) 

• All construction equipment shall be equipped with mufflers and other 
suitable noise attenuation devices (e.g., engine shields). 

• Grading and construction contractors shall use quieter equipment as 
opposed to noisier equipment (such as rubber-tired equipment rather than 
track equipment), to the maximum extent feasible. 

• If feasible, electric hook-ups shall be provided to avoid the use of 
generators. If electric service is determined to be infeasible for the site, 
only whisper-quiet generators shall be used (i.e., inverter generators 
capable of providing variable load. 

• Use electric air compressors and similar power tools rather than diesel 
equipment, where feasible. 

• Locate staging area, generators and stationary construction equipment as 
far from the adjacent residential structures as feasible. 

• Construction-related equipment, including heavy-duty equipment, motor 
vehicles, and portable equipment, shall be turned off when not in use for 
more than 5 minutes. 

• Post a sign in a readily visible location at the project site that indicates the 
dates and duration of construction activities, as well as provide a telephone 
number where residents can enquire about the construction process and 
register complaints to an assigned construction noise disturbance 
coordinator. 
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Mitigation Measure NOI-2: On-Site Impacts – Operational Noise. 
Timing:  Prior to Issuance of a Building Permit for a Residential 
Structure. 
Division Responsible: Planning. 

The final building plans for the Project shall ensure that HVAC units are not 
located within an area of the Project site that would contribute to a noise level 
exceedance at any adjacent property line, per the City of Rosemead Municipal 
Code requirements. To meet the City’s noise standards the following measures 
should be followed: 

 
• The combined noise level of all units operating simultaneously shall not 

exceed 60 dB(A) during daytime hours (7 a.m. to 10 p.m.) and 45 dB(A) 
during nighttime hours (10 p.m. to 7 a.m.). 

• HVAC units should be rated at 76 dB or less. 
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6.14 POPULATION AND HOUSING  

POPULATION AND HOUSING.  Would the project: 

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

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)? 

  X  

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

   X 

 
6.14.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 

 
a) Would the Project 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 convert the General Plan Land 
Use Map designation for the Project site from Medium to High Density 
Residential, and the Zoning Map designation from R-2 Light Multiple Residential 
to PD Planned Development. Assuming an average household size of 3.76 
persons12, the Project would generate 117 additional persons in the City, which 
represents a 0.2% increase over the City’s current 54,363 person population. 
This increase is nominal. As discussed in Section 6.11.1, this change would 
facilitate the transition of an underutilized and blighted site to a 31 residential 
unit townhome community. Other nearby properties could initiate a similar 
change. However, each proposed General Plan Land Use Map and Zoning Map 
amendment would be subject to its own review including review under CEQA. 
Consequently, Project impacts relative to inducement of substantial population 
growth would be less than significant.  
 

** 

12 State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties and the State 
— January 1, 2011-2018. Sacramento, California, May 2018. 
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b) Would the Project displace substantial numbers of existing housing, necessitating 
the construction of replacement housing elsewhere? 

 
No Impact.  The Project site consists of two parcels totaling approximately 1.2 
acres of land developed with two residential structures, one is boarded up and 
the other is unoccupied. The Project would replace these two residential 
structures with 31 residential townhome units, increasing the available housing 
supply on the site. Consequently, the Project would not displace existing housing. 

 
c) Would the Project displace substantial numbers of people?  

 
No Impact.  As discussed above, the two existing residential structures are 
unoccupied. The Project would replace these two residential structures with 31 
residential townhome units, increasing the available housing supply on the site. 
Consequently, the Project would not displace people necessitating the 
construction of replacement housing. 

 
6.14.2 CUMULATIVE IMPACTS 

 
The Project would change the General Plan Land Use and zoning designations of the 
site from medium to a high density. This change would facilitate the transition of an 
underutilized and blighted site to a 31 residential unit townhome community. Other 
nearby properties could initiate a similar change. However, each proposed General 
Plan Land Use Map and Zoning Map amendment would be subject to its own review 
including review under CEQA. Consequently, cumulative impacts relative to 
population and housing would be less than significant.  

 
6.14.3 MITIGATION MEASURES 

 
The analysis indicated that the implementation of the proposed Project would not 
result in any significant impacts on population and housing. As a result, no mitigation 
is required. 
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6.15 PUBLIC SERVICES  

PUBLIC SERVICES.  Would the project:  

 

 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

a) Result in substantial adverse physical 
impacts associated with the provision 
of new or physically altered 
governmental facilities, need for new 
or physically altered governmental 
facilities, the 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: 

    

i)  Fire protection?   X  

ii) Police protection?   X  

iii) Schools?   X  

iv) Parks?   X  

v)  Other public facilities?   X  

 
6.15.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 

 
a) Fire Protection?  
   

Less Than Significant Impact. Fire protection services are provided by the Los 
Angeles County Fire Department. The Fire Department has two stations in 
Rosemead: 

• Station 4, located at 2644 N. San Gabriel Boulevard, about 0.8 miles 
southwest of the Project site. 

• Station 42, located at 9319 E. Valley Boulevard, about 2.0 miles 
northeast of the Project site. 

 
Replacing the two older existing residential structures on the site with 31 
residential townhome units constructed in accordance with all applicable 
California Building Codes (CBC) could reduce the need for fire protection 
services at the site. As a result, the project is not expected to create increased 
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demands for fire protection services. Consequently, Project impacts relative to 
new or physically altered fire protection facilities would be less than significant 
levels. 

 
b) Police Protection?  
 

Less Than Significant Impact. Police protection services are provided by the Los 
Angeles County Sheriff’s Department. The Temple City Sheriff’s Station located 
at 8838 Las Tunas Drive serves the City of Rosemead, including the Project 
site. The Project would replace two vacant residential structures, one which is 
boarded up, with a new residential development constructed to the latest 
Development and Building Codes, including installation of contemporary 
fencing and exterior lighting. The Project would increase City population by 
approximately 117 persons or 0.02% which is a nominal increase. The 
transition of the site to the proposed residential use is not expected to create 
increased demands for police services. Consequently, Project impacts relative 
to new or physically altered police protection facilities would be less than 
significant. 

 
c) Schools?  

 
Less Than Significant Impact. A number of school districts serve the City of 
Rosemead13: 
 

• El Monte Union High School District: The High School District has six 
different high schools under their jurisdiction including the one public 
high school in the City, Rosemead High School. 

• Garvey School District: The Garvey School District serves four square-
mile portions of Monterey Park, San Gabriel, Rosemead, and Los Angeles 
County unincorporated territory. It is the second oldest elementary 
school district in Los Angeles County. 

• Rosemead School District: The Rosemead School District educates more 
than 2,900 Preschool, Transitional Kindergarten through Eighth-grade 
students on a traditional calendar schedule. The Rosemead School 
District serves students who reside in Rosemead and portions of El 
Monte, San Gabriel, and Temple City. The District is currently comprised 
of four elementary schools and one middle school. All students from the 
middle school continue on to attend Rosemead High School which is a 
part of the El Monte Union High School District. 

 
The transition of the Project site from two vacant residential structures to 31 
residential townhome units could put new demands on school services. 
However, per California Government Code (CGC), the Project would be subject 
to the payment of school impact fees (Section 53080, CGC). As authorized 
under Section 17620(a) of the California Education Code (CEC) and Section 
65995(b) of the CGC, local school districts are authorized to impose and collect 

** 

13 http://www.cityofrosemead.org/contacts/resources/local_resources/school_districts; accessed June 25, 2020. 

http://www.cityofrosemead.org/contacts/resources/local_resources/school_districts
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school “impact fees” for all residential and non-residential development 
activities that occur within their jurisdiction to off-set the additional costs 
associated with the new students that result directly from the construction of 
new residential townhome units. Payment of school impact fees constitutes full 
mitigation for the school impacts associated with new residential development. 
Consequently, Project impacts relative to new or physically altered school 
facilities would be less than significant.    

 
d) Parks?  
             

Less Than Significant Impact.  The City of Rosemead Parks and Recreation 
Department is responsible for maintaining the parks and recreation facilities 
within Rosemead. The City currently operates and maintains several parks, 
aquatic facilities and other recreational facilities that serve the residents of 
Rosemead. Pursuant to City of Rosemead Ordinance No. 949, new development 
in the City is charged development impact fees for services and facilities, 
including park facilities,  necessary to accommodate growth.  Payment of the 
City development impact fees would off-set the Project’s incremental demand 
for park facilities. Consequently, Project impacts relative to new or physically 
altered park facilities would be reduced to less than significant levels. 

 
e) Other Public Facilities?  

 
Less Than Significant Impact. Other public facilities include library and general 
municipal services. The Rosemead Library, located at 880 Valley Boulevard, is 
part of the Los Angeles County Library System. The transition of the Project 
site from two unoccupied residential structures to 31 residential townhome 
units could put new demands on other the library and other public facilities. As 
indicated previously, the Project would generate 117 additional residents. 
However, the potential increase in residents in the City is not anticipated to 
result in significant adverse impacts on the existing library services and facilities 
and/or other public services provided by the City due to the availability and 
accessibility of electronic library services, which reduce the need and demand 
for library facilities. Similarly, other municipal services are typically funded 
through user fees, property tax or sales tax revenues to which the future Project 
residents would contribute. Consequently, Project impacts relative to new or 
physically altered public facilities would be less than significant. 

 
6.15.2 CUMULATIVE IMPACTS 

 
The analysis determined that the proposed Project would not result in any significant 
adverse public services impacts, as increased demand would be offset by payment 
of school, park and user fees and property and sales tax. Consequently, the Project 
would not result in significant adverse cumulative impacts to public services.  
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6.15.3 MITIGATION MEASURES 
 

The analysis indicated that the implementation of the proposed Project would not 
result in any significant impacts on public services. As a result, no mitigation is 
required. 
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6.16 RECREATION  

RECREATION. 

 
 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

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? 

  X  

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

  X  

 
6.16.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 

 
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? 

 
Less Than Significant Impact. The City of Rosemead Parks and Recreation 
Department currently operates and maintains several parks, aquatic facilities and 
other recreational facilities. The transition of the Project site to 31 residential 
townhome units could put new demands on recreational services. However, the 
Project is also proposing open space and recreational amenities within its 
development. It would provide 2,556 square feet of private open space consisting 
of patios and balconies, and 11,542 square feet of common open space consisting 
of a central community open space with a shade structure, barbeque and seating 
and secondary open space with fire pit and seating. Combined, 14,098 square feet 
of open space would be provided, an average of 454.8 square feet of open space 
per unit. 
 
In addition, the Project would be required to pay the applicable development 
impact fees to offset the project’s demand for parks and recreational facilities. 
Payment of the development impact fees would off-set the Project’s incremental 
demand for park and recreational facilities. Consequently, Project impacts relative 
to substantial physical deterioration of parks or other recreational facilities would 
be less than significant.  
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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. As discussed previously, the Project includes 
common open space areas totaling 11,542 square feet. The potential 
environmental impacts of these common open space are evaluated within this 
Initial Study and are not found to have a significant effect on the environment. 
In addition, the Project would be required to pay development impact fees which 
offset the Project’s demand for parks and recreational facilities. Consequently, 
Project impacts relative to construction or expansion of recreational facilities which 
might have an adverse physical effect on the environment would be less than 
significant.  
 

6.16.2 CUMULATIVE IMPACTS 
 
The analysis determined that the proposed Project would not result in any significant 
adverse recreation impacts subject to payment of development impact fees. 
Consequently, the Project would not result in significant adverse cumulative impacts 
to recreation facilities or services.  

  
6.16.3 MITIGATION MEASURES 

 
The analysis indicated that the implementation of the proposed Project would not 
result in any significant impacts on recreation. As a result, no mitigation is required. 
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6.17 TRANSPORTATION  

TRANSPORTATION.  Would the project: 

 
 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

a) Conflict with a program, plan, 
ordinance or policy addressing the 
circulation system, including transit, 
roadway, bicycle and pedestrian 
facilities? 

  X  

b) Conflict or be inconsistent with CEQA 
Guidelines § 15064.3,subdivision (b)? 

  X  

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

 X   

d) Result in inadequate emergency 
access? 

 X   

 
6.17.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 
 
Data presented in this Transportation/Traffic section is based on the “Willard & Garvey 
Residential Development Traffic Impact Study, City of Rosemead, California”, (Traffic 
Impact Study) prepared by RK Engineering Group Inc., contained as Appendix F to 
this Initial Study.  

 
a) Would the Project conflict with a program, plan, ordinance or policy addressing the 

circulation system, including transit, roadway, bicycle and pedestrian facilities? 
  

Less Than Significant Impact. Transit Facilities. Transit is available to the City 
through four providers: Access Service, Dial-A-Ride, Rosemead Explorer and 
Regional Transportation.14 Access Services is Los Angeles County's ADA 
(Americans with Disabilities Act) mandated paratransit services to Rosemead and 
other Los Angeles County communities. Access Paratransit operates seven days 
a week, 24 hours of the day in most areas of the County. It is a shared ride 
service that operates curb-to-curb and utilizes a fleet of small buses, mini-vans 
and taxis. The City offers a Dial-A-Ride service for Rosemead residents who are 
55 years or older or have disabilities. Dial-A-Ride customers can schedule a 

** 

14 http://www.cityofrosemead.org/cms/One.aspx?portalId=10035075&pageId=10972373; accessed July 17, 2020. 

http://www.cityofrosemead.org/cms/One.aspx?portalId=10035075&pageId=10972373
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personalized service to travel anywhere within a 5-mile radius of the City of 
Rosemead.  
 
The Rosemead Explorer operates Monday through Friday from 5:00 a.m. to 8:00 
p.m. The Rosemead Explorer offers affordable transportation throughout the City 
with many stops along its fixed-route, including the Garvey Community Center, 
Rosemead Community Recreation Center, and major retail centers and shopping 
and dining areas.  
 
Regional transit service is available through the Metropolitan Transportation 
Authority (MTA) bus services, which has eight fixed route lines that serve 
Rosemead.  
 
With the variety of transit options in the City, there will be ample transit available 
to future Project residents, and the Project would not conflict with circulation or 
mobility plans related to transit.  
 
Bicycle and Pedestrian Facilities. Exhibit 3-6, Existing Bicycle Routes and 
Potential Future Routes, of the General Plan identifies existing and potential 
bikeways in the City. An existing Class I bike trail, completely separated from the 
street, is located along the Rio Hondo Channel, less than a mile west of the Project 
site.  Another potential bike line would be located along Garvey Avenue.  
 
The Project proposes sidewalks and pedestrian areas within its site plan. With 
existing and potential bikeways nearby and sidewalks and pedestrian areas within 
the proposed site plan, the Project would not conflict with circulation or mobility 
plans related to bicycle or pedestrian facilities.  
 
Roadways.  To determine the vehicular traffic impacts on local roadways, the 
City of Rosemead applies level of service (LOS) thresholds, which rate traffic 
congestion on a scale from A to F, based on the volume of traffic to the capacity 
of the roadway (V/C): 

 
A: Free Flow. Traffic flows at or above the posted speed limit and motorists 
have complete mobility between lanes. (V/C=0-0.60) 
B: Reasonably Free Flow. LOS A speeds are maintained, maneuverability 
within the traffic stream is slightly restricted. (V/C=0.61-0.70) 
C: Stable Flow, at or near free flow. Ability to maneuver through lanes is 
noticeably restricted and lane changes require more driver awareness. 
(V/C=0.71-0.80) 
D: approaching Unstable Flow. Speeds slightly decrease as traffic volume 
slightly increase. Freedom to maneuver within the traffic stream is much 
more limited and driver comfort levels decrease. (V/C=0.81-0.90) 
E: Unstable Flow, Operating At Capacity. Flow becomes irregular and speed 
varies rapidly because there are virtually no usable gaps to maneuver in the 
traffic stream and speeds rarely reach the posted limit. (V/C=0.91-100) 
F: Forced or Breakdown Flow. Every vehicle moves in lockstep with the 
vehicle in front of it, with frequent slowing required. Travel time cannot be 
predicted, with generally more demand than capacity. The road is in a 
constant traffic jam. (V/C>1.00) 

https://en.wikipedia.org/wiki/Traffic_congestion
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In the City of Rosemead, traffic flow is considered acceptable if it moves at LOS 
D or better. Any intersection operating at a LOS E or LOS F is considered deficient. 
When evaluating a project’s impact to traffic flow, the City requires an analysis 
of traffic “without Project” and the “with Project”. Projects that cause a V/C 
increase as shown below would have a significant impact and would be required 
to mitigate its contribution to a LOS deficiency: 

 
For the Project, the Traffic Impact Study evaluated Project traffic impacts by 
analyzing traffic levels on the following two intersections which were selected 
by the City traffic consultant: 

 
• Rockhold Avenue (NS) / Dorothy Street (EW) – Unsignalized; and 

 
• Willard Avenue (NS) / Garvey Avenue (EW) – Unsignalized. 

 
The Traffic Impact Study evaluated traffic conditions of the two study 
intersections for the following scenarios in accordance with the County of Los 
Angeles requirements and guidelines: 
 

• Existing Conditions; 
 

• Existing Plus Project Conditions; 
 

• Opening Year With Ambient Growth Without Project Conditions; 
 

• Opening Year With Ambient Growth With Project Conditions; 
 

• Opening Year With Ambient Growth With Related Projects Without Project 
Conditions; and 

 
• Opening Year With Ambient Growth With Related Projects With Project 

Conditions. 
 

To determine existing traffic volumes at the intersections, AM, Mid-day and PM 
peak hour traffic counts were taken in February 2020, when the Willard 
Elementary School was in session. Based on these counts, the Traffic Impact 
Study reports that the average daily traffic (ADT) along Willard Avenue between 
Dorothy Street and Garvey Avenue is 1,636 vehicles. These traffic volumes 
disperse to the two study intersections as show in Table 11, below. Rockhold 
Avenue (NS) / Dorothy Street (EW) has an acceptable LOS A throughout the day; 
and Willard Avenue (NS) / Garvey Avenue (EW) has an unacceptable LOS of F 
during the AM and PM peak, and E during the Mid-day peak.  
 

Pre-Project LOS Pre-Project V/C Project V/C Increase 
C 0.71 – 0.80 0.04 or more 
D 0.81 – 0.90 0.02 or more 
E/F 0.91 or more 0.01 or more 
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The Project is forecast to generate approximately 169 trip-ends per day, including 
approximately 11 trips during the AM peak hour, approximately 13 trips during 
the Mid-day peak hour, and approximately 13 trips during the PM peak hour. As 
shown in Table 11, the Project would not significantly alter the existing traffic 
patterns at the two intersections. The Traffic Impact Study also calculated Project 
traffic volumes at the Project entrance at Willard Avenue. As shown in Table 12, 
traffic volumes at the Project entrance would be at acceptable LOS B in the AM, 
and A in the Mid-day and PM. 
 

Table 11: Existing Plus Project Traffic Level Conditions 

 
 
 

Intersection 

 
Existing Conditions 

 
Existing Plus Project Conditions 

 
Delay (Secs)1,2 

 
Level of 
Service 

 
V/C Ratio 4 

 
Delay (Secs)1,2 

 
Level of 
Service 

 
V/C Ratio 4 

 
Change in V/C 
Ratio 

Significant 
Impact? 

AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM 

1. Rockhold 
Avenue 
(NS) / 
Dorothy 
Street 
(EW) 

9.9 8.4 8.1 A A A 0.338 0.245 0.264 10.1 8.5 8.2 B A A 0.342 0.249 0.268 0.004 0.004 0.004 No No No 

2. Willard 
Avenue 
(NS) / 
Garvey 
Avenue 
(EW) 

387.0 40.8 55.2 F E F 0.514 0.457 0.476 387.0 42.3 55.2 F E F 0.518 0.459 0.477 0.004 0.002 0.001 No No No 

3. Willard 
Avenue 
(NS) / 
Project 
Access 
(EW) 

-- -- -- -- -- -- -- -- -- 10.5 9.5 9.2 B A A 0.192 0.156 0.159 --- --- --- No No No 

 
The Traffic Impact Study also assessed Project opening year 2022 conditions by 
adding an annual ambient growth rate of 1% to existing traffic levels, and then 
compared the 2022 ambient growth conditions to a plus Project condition. As 
shown in Table 12, traffic levels remain the same at the two study intersections 
and the Project entrance with and without the Project.  
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Table 12: Opening Year (2022) With Ambient Growth Plus Project  
Traffic Level Conditions 

 
 
 

Intersection 

 
Existing Conditions 

 
Existing Plus Project Conditions 

 
Delay (Secs)1,2 

 
Level of 
Service 

 
V/C Ratio 4 

 
Delay (Secs)1,2 

 
Level of 
Service 

 
V/C Ratio 4 

 
Change in V/C 
Ratio 

Significant 
Impact? 

AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM 

1. Rockhold 
Avenue 
(NS) / 
Dorothy 
Street 
(EW) 

10.1 8.5 8.1 B A A 0.343 0.248 0.267 10.2 8.5 8.3 B A A 10.2 8.5 8.3 0.004 0.004 0.004 No No No 

2. Willard 
Avenue 
(NS) / 
Garvey 
Avenue 
(EW) 

440.8 44.3 58.9 F E F 0.523 0.465 0.483 452.1 44.3 59.7 F E F 452.1 44.3 59.7 0.003 0.001 0.001 No No No 

3. Willard 
Avenue 
(NS) / 
Project 
Access 
(EW) 

-- -- -- -- -- -- -- -- -- 10.6 9.6 9.2 B A A 10.6 9.6 9.2 --- --- --- No No No 

 
The Traffic Impact Study then added the cumulative projects listed in Table 2 of 
this Initial Study. Combined, the cumulative projects would generate 
approximately 17,725 trip-ends per day, including approximately 1,214 trips 
during the AM peak hour, approximately 1,990 trips during the Mid-day peak 
hour, and approximately 1,502 trips during the PM peak hour. As shown in Table 
13, with the addition of the cumulative projects and ambient growth, Rockhold 
Avenue (NS) / Dorothy Street (EW) maintains an acceptable LOS with B in the 
AM and A in the Mid-day and PM.  The Project entry also maintains an acceptable 
LOS with B in the AM and A in the Mid-day and PM.  
 
Willard Avenue (NS) / Garvey Avenue (EW) maintains the unacceptable LOS of 
F during the AM and PM peak, and raises Mid-day traffic from an LOS E to LOS 
F. However, this increase is .001 V/C, which is below the City threshold of 
significance 0.01 or more V/C increase for intersections where the pre-project 
LOS is E or F. Based on this City threshold of significance, the Project contribution 
to year 2022 traffic volumes with ambient growth and the cumulative projects 
does not result in a significant traffic impact. Consequently, the Project would 
not conflict with applicable plans or policies relative to circulation or mobility. 
 
 

Table 13: Opening Year (2022) With Ambient Growth With Cumulative 
Projects Plus Project Traffic Level Conditions 
 
 
 

Intersection 

 
Existing Conditions 

 
Existing Plus Project Conditions 

 
Delay (Secs)1,2 

 
Level of 
Service 

 
V/C Ratio 4 

 
Delay 
(Secs)1,2 

 
Level of 
Service 

 
V/C Ratio 4 

 
Change in V/C 
Ratio 

Significant Impact? 

AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM 

1. Rockhold 10.2 8.6 8.2 B A A 0.346 0.253 0.271 10.3 8.6 8.2 B A A 0.350 0.257 0.275 0.004 0.004 0.004 No No No 
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Table 13: Opening Year (2022) With Ambient Growth With Cumulative 
Projects Plus Project Traffic Level Conditions 
 
 
 

Intersection 

 
Existing Conditions 

 
Existing Plus Project Conditions 

 
Delay (Secs)1,2 

 
Level of 
Service 

 
V/C Ratio 4 

 
Delay 
(Secs)1,2 

 
Level of 
Service 

 
V/C Ratio 4 

 
Change in V/C 
Ratio 

Significant Impact? 

AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM 

Avenue 
(NS) / 
Dorothy 
Street 
(EW) 

2. Willard 
Avenue 
(NS) / 
Garvey 
Avenue 
(EW) 

711.1 83.8 86.0 F F F 0.553 0.510 0.516 711.1 85.3 86 F F F 0.554 0.511 0.517 0.001 0.001 0.001 No No No 

3. Willard 
Avenue 
(NS) / 
Project 
Access 
(EW) 

-- -- -- -- -- -- -- -- -- 10.7 9.7 9.3 B A A 0.202 0.162 0.164 --- --- --- No No No 

 
    
b) Conflict or be inconsistent with CEQA Guidelines § 15064.3, subdivision (b)?  

 
Less Than Significant Impact. On September 27, 2013, Governor Jerry Brown 
signed SB 743 into law and started a process intended to fundamentally change 
how transportation impact analysis is conducted as part of the CEQA review of 
projects. SB 743 eliminates Level of Service (LOS) as the basis for determining 
transportation impacts under CEQA and requires the use of Vehicle Miles 
Traveled (VMT) instead. The state is shifting the focus of CEQA traffic analysis 
from measuring a project's impact on automobile delay (LOS) to measuring the 
amount and distance of automobile travel that is attributable to a project (VMT). 
The State's goal in changing the metric used to determine a significant 
transportation impact is to encourage land use and transportation decisions that 
reduce greenhouse gas emissions, encourage infill development, and improve 
public health through active transportation. 

The City of Rosemead adopted VMT traffic thresholds of impact via a City Council 
Resolution on June 9, 2020. Consistent with the State’s guidance, Rosemead’s 
adopted thresholds filter out areas of the City that are already considered "low 
VMT" traffic analysis zones (TAZs) and consistent with the surrounding existing 
General Plan land uses and can be considered local-serving. Projects that located 
within a low VMT zone and meet the land use criteria are forecast to have a VMT 
that is 15% below the regional average, and are considered to have a less than 
significant impact.   

Attachment C of Rosemead’s adopted VMT thresholds illustrates the portions of 
the City within designated Low VMT Areas. As shown in Figure 15 below, the 
Project site is within a designated Low VMT Area which is 15% below the regional 
average. Further, as noted above, the Project is considered local-serving and 
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consistent with the residential land uses in the area. Consequently, the Project 
would have a less than significant VMT impact. 

Figure 15. City of Rosemead Low VMT Areas 

 
 

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

 
Less Than Significant with Mitigation Incorporated. Although the Project would 
not result in a significant impact on traffic levels on City streets, because the 
Project site is located directly in front of the Willard Elementary School, the 
Traffic Impact Study recommended the following measures to minimize conflicts 
with school traffic. These measures are incorporated into Mitigation Measure TR-
1, below, and shall be implemented during Project construction: 
 

• Minimize construction traffic during peak traffic periods of weekday 7:00 
AM to 9:00 AM, weekday mid-day school pick-up periods, and weekday 
PM peak period of 4:00 PM to 6:00 PM. 

 
• Contact the Garvey School District at (626) 307-3400 regarding the 

potential impact upon existing school bus routes. 
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• The Project Construction Manager or designee should notify the Garvey 
School District of the expected start and end dates for various portions of 
the project that may affect traffic within nearby school areas. 

 
• Provide unrestricted access to schools for school buses. 

 
• Avoid delays to transported students resulted by truck and construction 

traffic. 
 

• Avoid adverse impacts on school buses’ on-time performance and 
passenger safety resulting from changed traffic patterns, lane adjustment, 
traffic light patterns, and altered bus stops during and after construction. 

 
• Construction trucks and other vehicles are required to stop when 

encountering school buses using red-flashing-lights must-stop-indicators 
per the California Vehicle Code (CVC). 

 
• Contractors must install and maintain appropriate traffic controls (signs 

and signals) to ensure vehicular and pedestrian safety. 
 

• Contractors must maintain ongoing communication with Garvey School 
District school administrators, providing sufficient notice to forewarn 
children and parents when existing vehicle routes to school may be 
impacted. 

 
• Continue to maintain access to the passenger loading areas for parents 

dropping off their children. 
 

• Contractors must maintain ongoing communication with Garvey School 
District school administrators, providing sufficient notice to forewarn 
children and parents when existing pedestrian routes to school may be 
impacted. 

 
• Contractors must maintain safe and convenient pedestrian routes to all 

nearby schools. The District will provide School Pedestrian Route Maps 
upon request. 

 
• No staging or parking of construction-related vehicles, including worker- 

transport vehicles, should occur on or adjacent to a school property. 
 

• Construction fencing must be installed to secure construction equipment 
and to minimize trespassing, vandalism, short-cut attractions, and 
attractive nuisances. 

 
• Additionally, the school’s hours are from 7:55 AM to 2:35 PM. The Project 

contractor shall avoid hampering school traffic from 7:30 AM to 8:00 AM 
and from 2:30 PM to 3:00 PM. 

 
The Traffic Impact Study also recommended measures to improve site access. 
These measures are listed below and incorporated into Mitigation Measure TR-2 
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below. In addition to these measures, the Project applicant proposes to facilitate 
existing school crossings along Willard Avenue by working with the City and 
School District to explore the feasibility of installing a crosswalk and/or crossing 
guard along Willard Avenue in front of the school.  
 

• Sight distance at all Project access points should be reviewed with respect 
to City of Rosemead sight distance standards at the time of preparation of 
final grading, landscape, and street improvement plans. 

 
• Provide appropriate signage and pavement markings at the Project site 

driveways, including stop bars and stop signs and restrict project access 
through clear signage and other means as follows: One (1) proposed 
unsignalized full-access driveway on Willard Avenue. 

 
• Participate in any approved transportation or development impact fees 

established by the City of Rosemead. 
 
With the inclusion of Mitigation Measures TR-1 and TR-2, Project impacts relative 
to transportation design hazards would be less than significant. 
           

d) Result in inadequate emergency access?   
 

Less Than Significant with Mitigation Incorporated. Primary entry to the Project 
site would be from Willard via a 26-foot private drive aisle that would connect at 
a T-juncture to 26-foot fire lane and hammer head, and then a 20 and 24-foot 
drive aisle.  All of the Project’s 8 buildings would  take vehicular access from the 
drive aisles. The fire lane and hammer head are built to Fire Code standards and 
would supply adequate emergency access for the Project. However as discussed 
in Section 6.9.f of this Initial Study, Project construction activities could 
temporarily impact street traffic adjacent to the site due to roadway 
improvements and potential extension of construction activities into the right-of-
way. This could reduce the number of lanes or temporarily close certain street 
segments. Any such impacts would be limited to the construction period and 
would affect only adjacent streets or intersections. With implementation of 
construction traffic plan, temporary street closures would not affect emergency 
access in the vicinity of future developments, and potential impacts would be less 
than significant. Mitigation Measure HAZ-3 is added to require a construction 
traffic plan. Consequently, with implementation of Mitigation Measure HAZ-3, the 
Project would not impair implementation or interfere with the City’s emergency 
response or evacuation plans. 

 
6.17.3 CUMULATIVE IMPACTS 

 
The analysis determined that the proposed Project, including proposed cumulative 
projects, would not result in any significant adverse transportation or traffic impacts 
subject to conditions. Consequently, no significant adverse cumulative 
transportation or traffic impacts would result from the project.  

 



Initial Study Willard & Garvey Residential Project 
City of Rosemead 

Page 106 
 

6.17.4 MITIGATION MEASURES 
 

The following mitigation measures are required to ensure internal circulation, project 
entry and roadway circulation system continue to operate in an efficient, effective, 
and safe manner. 

 
Mitigation Measure TR-1: Construction Traffic.  

Timing:  During All Grading and Construction Activities. 
Department Responsible: Building Division. 

During all grading and construction activities, the Project Applicant shall 
insure that its contractor implement the following measures. 
 
• Minimize construction traffic during peak traffic periods of weekday 

7:00 a.m. to 9:00 a.m., weekday mid-day school pick-up periods, and 
weekday PM peak period of 4:00 p.m. to 6:00 p.m. 

 
• Contact the Garvey School District at (626) 307-3400 regarding the 

potential impact upon existing school bus routes. 
 

• The Construction Manager or designee should notify the Garvey School 
District of the expected start and end dates for various portions of the 
project that may affect traffic within nearby school areas. 

 
• Provide unrestricted access to schools for school buses. 

 
• Avoid delays to transported students resulted by truck and construction 

traffic. 
 

• Avoid adverse impacts on school buses’ on-time performance and 
passenger safety resulting from changed traffic patterns, lane 
adjustment, traffic light patterns, and altered bus stops during and 
after construction. 

 
• Construction trucks and other vehicles are required to stop when 

encountering school buses using red-flashing-lights must-stop-
indicators per the California Vehicle Code (CVC). 

 
• Contractors must install and maintain appropriate traffic controls (signs 

and signals) to ensure vehicular and pedestrian safety. 
 

• Contractors must maintain ongoing communication with Garvey School 
District school administrators, providing sufficient notice to forewarn 
children and parents when existing vehicle routes to school may be 
impacted. 

 
• Continue to maintain access to the passenger loading areas for parents 

dropping off their children. 
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• Contractors must maintain safe and convenient pedestrian routes to all 
nearby schools. The District will provide School Pedestrian Route Maps 
upon request. 

 
• No staging or parking of construction-related vehicles, including 

worker-transport vehicles, should occur on the east of Willard Avenue 
adjacent to a school property. 

 
• Barriers and/or fencing must be installed to secure construction 

equipment and to minimize trespassing, vandalism, short-cut 
attractions, and attractive nuisances. 

 
• The school’s hours are from 7:55 AM to 2:35 PM. Project construction 

shall avoid interference with school traffic from 7:30 a.m. to 8:00 a.m. 
and from 2:30 p.m. to 3:00 p.m. on school day so that faculty and 
parents can enter and leave the site as needed. 

  
Mitigation Measure TR-2: Site Access.  

Timing:  Prior to Residential Building Permit Issuance / Prior to 
Certificate of Occupancy Issuance. 
Department Responsible: Planning & Economic / Public Works. 

Prior to issuance of the first residential building permit, the Project 
applicant shall submit plans for the following measures to the City for 
review and approval. Prior to issuance of a certificate of occupancy, the 
Project applicant shall insure that the following measures are implemented 
as required by the City: 

 
• Review sight distance at all Project access points with respect to City 

of Rosemead sight distance standards at the time of preparation of 
final grading, landscape, and street improvement plans, and 
implement appropriate red curbing or other measures as required by 
the City. 

 
• Provide appropriate signage and pavement markings at the Project site 

driveways, including stop bars and stop signs, and restrict project 
access through clear signage and other means as follows: 
o One (1) proposed unsignalized full-access driveway on Willard 

Avenue. 
 
• Participate in any approved transportation or development impact fees 

established by the City of Rosemead. 
 
Mitigation Measure HAZ-3: Traffic Control Plan.   

Timing:  Prior to Issuance of Grading Permits. 
Department Responsible: Public Works. 

Prior to any grading or construction activities, the Applicant shall be 
provide for review and approval of the City Engineer a construction traffic 
control plan to ensure emergency access routes are not obstructed.  
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6.18 TRIBAL CULTURAL RESOURCES  

TRIBAL CULTURAL RESOURCES.  

 
 

Potentially 
Significant 
Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No Impact 

a) Would the Project cause a substantial 
adverse change in the significance of 
a tribal cultural resource, defined in 
Public Resources Code Section 21074 
as either a site, feature, place, 
cultural landscape that is 
geographically defined in terms of the 
size and scope of the landscape, 
sacred place, or object with cultural 
value to a California Native American 
tribe, and that is: 

    

i) Listed or eligible for listing in the 
California Register of Historical 
Resources, or in a local register of 
historical resources as defined in 
Public Resources Code Section 
5020.1(k), or 

 X   

ii) A resource determined by the lead 
agency, in its discretion and 
supported by substantial evidence, 
to be significant pursuant to criteria 
set forth in subdivision (c) of Public 
Resources Code Section 5024.1. In 
applying the criteria set forth in 
subdivision (c) of Public Resources 
Code Section 5024.1, the lead 
agency shall consider the 
significance of the resource to a 
California Native American tribe. 

 X   

 
6.18.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 

 
a) Would the Project cause a substantial adverse change in the significance of a 

tribal cultural resource defined in Public Resources Code Section 21074 as either 
a site, feature, place, cultural landscape that is geographically defined in terms 
of the size and scope of the landscape, sacred place, or object with cultural value 
to a California Native American tribe, and that is: 

 
(1) Listed or eligible for listing in the California Register of Historical Resources, 

or in a local register of historical resources as defined in Public Resources Code 
Section 5020.1(k).   
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Less Than Significant Impact with Mitigation Incorporated. As discussed in Section 
6.5.b of this Initial Study, a records search by the SCCIC was conducted and the 
results found that no archaeological studies have been conducted in the Project 
area and as a result, no archaeological resources have been identified.(Reference 
Appendix D.) SCCIC notes that buried resources could potentially be unearthed 
during Project grading activities, and therefore, customary caution and a halt-
work condition should be in place for all ground-disturbing activities. In the event 
that any evidence of cultural resources is discovered, all work within the vicinity 
of the find should stop until a qualified archaeological consultant can assess the 
find and make recommendations. Mitigation Measure CUL-1, is added to the 
Project to incorporate SCCIC’s recommendations and protect potential historic 
resources.  

 
A Sacred Lands File (SLF) check of the Project area was conducted by NAHC. 
(Reference Appendix B.) The NAHC check searched records from the Information 
Center of the California Historical Resources Information System (CHRIS) and 
available archaeological inventories. The results of the SLF check was positive and 
the NAHC recommended contacting the Gabrieleno/Tongva San Gabriel Band of 
Mission Indians and the Gabrieleno Band of Mission Indians – Kizh Nation for more 
information.  
  
As discussed in Section 2.11 of this Initial Study, on February 12, 2020, Lily 
Valenzuela, Planning and Economic Development Manager for the City, sent 
letters inviting tribal resource consultation to five tribes, including the 
Gabrieleno/Tongva San Gabriel Band of Mission Indians and the Gabrieleno Band 
of Mission Indians – Kizh Nation. On February 14, 2020, a representative from 
the Gabrieleno Band of Mission Indians – Kizh Nation contacted Ms. Valenzuela 
requesting consultation. A consultation was scheduled for April 29, 2020 at 11:00 
a.m.; however at 9:45 a.m. on April 29th before the scheduled meeting, a tribal 
representative contacted Ms. Valenzuela and cancelled the consultation, stating 
that after further discussion with the tribal government, the tribe no longer has 
any concerns with the Project location. No other tribe requested consultation. 
 
To continue to account for the possibility that tribal resources could be identified 
on the Project site, Mitigation Measure TCR-1, below, is added to the Project 
establishing procedures should tribal resources be uncovered during Project 
grading activities. With inclusion of this measure and CUL-1, potential impacts 
relative to historical archaeological resources would be reduced to less than 
significant levels. 

 
(2) A resource determined by the lead agency, in its discretion and supported by 

substantial evidence, to be significant pursuant to criteria set forth in 
subdivision (c) of Public Resources Code Section 5024.1. In applying the 
criteria set forth in subdivision (c) of Public Resources Code Section 5024.1, 
the lead agency shall consider the significance of the resource to a California 
Native American tribe. 

 
Less Than Significant Impact with Mitigation Incorporated. California Public 
Resources Code § 21080.3.1 and Assembly Bill (AB) 52 established a process to 
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assess tribal cultural resources through consultation with the Native American 
tribal representatives. As discussed above, pursuant to these requirements, letters 
from the City of Rosemead were sent to five tribes requesting consultation. The 
Gabrieleño Band of Mission Indians/Kizh Nation requested and then cancelled 
consultation finding no concerns with the Project location. However, to continue 
to account for the possibility that tribal resources could be identified on the Project 
site, Mitigation Measure TCR-1, below, is added to the Project establishing 
procedures should tribal resources be uncovered during Project grading activities. 
In addition, Mitigation Measure CUL-2 (Section 6.5.3) addresses the potential for 
discovery of human remains if determined to be prehistoric, requiring notification 
of the NAHC and determination and notification most likely descendant (MLD). 
Consequently, with inclusion of Mitigation Measures CUL-2 and TCR-1, potential 
impacts to tribal resources would be reduced to less than significant levels. 
 

6.18.2 CUMULATIVE IMPACTS 
 
Mitigation Measure TRC-1 is added to the Project to protect potential tribal resources 
that could be found on site during excavation activities. Further Mitigation Measures 
CUL-1 and CUL-2 presented in Section 6.5.3 of this Initial Study would reduce 
potential impacts to potential tribal remains. By reducing on site impacts to less than 
significant levels, cumulative impacts relative to tribal resources would also be 
reduced to less than significant levels.  

  
6.18.3 MITIGATION MEASURES 

 
The following measure will be required to mitigate potential Project impacts related 
to tribal resources to less than significant levels: 
 

Mitigation Measure TRC-1:  Native American Monitoring.  
Timing:  Prior to Issuance of Grading Permits. 
Department Responsible: Community Development (Planning and 
Building & Safety Divisions) 

If potential Native American resources are uncovered during grading, the 
applicant shall be required to halt work within 50 feet of the find, 
inform the Director of Planning & Economic or his/her designee immediately 
and retain a qualified professional archaeologist and an experienced and 
certified Native American monitor of Gabrieleño heritage to examine the 
material to determine whether it is a “unique cultural resource” as defined in 
Section 21083.2 (g) of the State CEQA Statues.  If this determination is 
positive, the scientifically consequential information shall be fully recovered 
by the archaeologist and Native American monitor.  Work may continue 
outside the area of the find. However, no further work shall occur in the
immediate location of the find until all information recovery has been 
completed and a report concerning same filed with the County, a designated 
repository as appropriate and made available to interested representatives of 
Native American tribes that are traditionally and culturally affiliated with the 
Project area. 
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6.19 UTILITIES AND SERVICE SYSTEMS  

UTILITIES AND SERVICE SYSTEMS.  Would the project: 

 
 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

a) Require or result in the relocation or 
construction of new or expanded 
water, wastewater treatment or 
storm water drainage, electric power, 
natural gas, or telecommunications 
facilities, the construction or 
relocation of which could cause 
significant environmental effects?  

  

 

 X 

b) Have sufficient water supplies 
available to serve the project and 
reasonably foreseeable future 
development during normal, dry and 
multiple dry years? 

   X  

c) 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?  

  X  

d) Generate solid waste in excess of 
state or local standards, or in excess 
of the capacity of local infrastructure, 
or otherwise impair the attainment of 
solid waste reduction goals? 

  X  

e) Comply with federal, state, and local 
management and reduction statutes 
and regulations related to solid 
waste? 

  X  

 
6.19.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 
 
a) Would the Project require or result in the relocation or construction of new or 

expanded water, wastewater treatment or storm water drainage, electric power, 
natural gas, or telecommunications facilities, the construction or relocation of 
which could cause significant environmental effects? 

 
No Impact. The Project is an infill development that would connect to existing 
utility connections currently available to the site. As discussed in Section 6.10 of 
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this Initial Study, the quality of the wastewater that would be generated by the 
residential Project is not anticipated to include any materials that would cause the 
wastewater treatment plant that would serve the project to exceed the wastewater 
treatment requirements established by the Los Angeles Regional Water Quality 
Control Board. Consequently, the Project would not require or result in the 
relocation of new or expanded utilities. 

 
b) Would the Project have sufficient water supplies available to serve the project 

and reasonably foreseeable future development during normal, dry and multiple 
dry years? 

 
Less Than Significant Impact. Water service to Rosemead is served by several 
water companies, including: San Gabriel County Water District, San Gabriel 
Valley Water, Golden State Water, Amarillo Mutual Water, California American 
Water. Water supply distributed from these companies comes from Metropolitan 
Water District of Southern California imported water and groundwater wells 
located within the Rosemead service boundary.  
 
Changing the land use designation from medium density to high density will result 
in a population increase of 0.2%. This increase is nominal and the development 
and future residents will be required to pay water impact fees and water use fees 
to off-set the Project’s incremental demand for water. The Project would connect 
to the existing water line on Willard Avenue, and would be required by the CBC 
to install low flow water fixtures that conserve water. Consequently, potential 
adverse impacts relative to water supplies would be less than significant. 

 
c) Would the Project 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. Sanitary sewer service for the Project site is 
provided by the City of Rosemead. The existing local wastewater collection 
system within the Project area is owned and operated by the City as well as by the 
Sanitation Districts of Los Angeles County (LACSD). Wastewater is collected by 
gravity sewers and lift stations and then transported through trunk sewers to 
LACSD’s San Jose Creek and Whittier Narrows Water Reclamation Plants (WRP). 
The San Jose Creek WRP provides primary, secondary, and tertiary treatment 
for an average dry weather flow (DWF) of 100 million gallons of wastewater per 
day (mgd).15  
 
As discussed above, Project is an infill development that would connect to 
existing utility connections currently available to the site. Changing the land use 
designation from medium density to high density will result in a population 
increase of 0.2%. This increase is nominal and the development and future 
residents will be required to pay sewer impact fees and use fees to off-set the 
Project’s incremental demand for wastewater services. The Project would connect 

** 

15 City of Rosemead Draft Environmental Impact Report Garvey Avenue Corridor Specific Plan, Volume I, May 2017. 
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to the existing wastewater line on Willard Avenue, and would be required by the 
CBC to install low flow water fixtures that reduce the amount of wastewater. 
Consequently, potential adverse impacts relative to wastewater treatment 
capacity would be less than significant. 
 

d) Would the Project generate solid waste in excess of state or local standards, or 
in excess of the capacity of local infrastructure, or otherwise impair the 
attainment of solid waste reduction goals?  

 
Less Than Significant Impact. Solid waste services in the City are provided 
through a contract with Republic Services. The solid waste is hauled to the Puente 
Hills Materials Recovery Facility (MRF) in the City of Whittier and operated by the 
Sanitation Districts of Los Angeles County. The MRF separates recyclable material 
from municipal solid waste and all residual waste is hauled to permitted landfills 
and all recovered recyclable materials are recycled. Changing the land use 
designation from medium density to high density will result in a population 
increase of 0.2%. This increase is nominal and future residents will be required 
to pay refuse collection fees to off-set the Project’s incremental demand for solid 
waste services. Consequently, the Project impacts relative to solid waste 
generation and capacity and solid waste reduction goals would be less than 
significant.  
 

e) Would the Project comply with federal, state, and local management and 
reduction statutes and regulations related to solid waste? 

 
Less Than Significant Impact. Recycling services are part of the City’s solid waste 
program. Typical services include collection of recyclables such as glass, metals 
and plastic. The City also provides contact information for e-waste and household 
hazardous waste.  Future Project residents would be required to participate in 
recycling as part of the refuse collection program. Although the Project would 
increase City population by 0.2%, this increase is nominal and future residents 
would be required to pay refuse collection fees to off-set the Project’s incremental 
demand for wastewater services. Consequently, Project impacts relative to 
compliance with solid waste regulations would be less than significant.  

 
6.19.2 CUMULATIVE IMPACTS 

 
The analysis determined that the proposed Project would not result in any significant 
adverse utilities and service systems impacts, as increased demand would be offset 
by payment of applicable impact fees and user fees. Consequently, the Project would 
not result in significant adverse cumulative impacts to public services.  

 
6.19.3 MITIGATION MEASURES 

 
The analysis indicated that the implementation of the proposed Project would not 
result in any significant impacts related to utilities and service systems. As a result, 
no mitigation is required. 
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6.20 WILDFIRE  

WILDFIRE. If located in or near state responsibility areas or lands classified as very high fire 
hazard severity zones, would the project: 

 
 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

a) Substantially impair an adopted 
emergency response plan or 
emergency evacuation plan? 

 X   

b) Due to slope, prevailing winds, and 
other factors, exacerbate wildfire 
risks, and thereby expose project 
occupants to pollutant concentrations 
from a wildfire or the uncontrolled 
spread of a wildfire? 

   X 

c) Require the installation or 
maintenance of associated 
infrastructure (such as roads, fuel 
breaks, emergency water sources, 
power lines or other utilities) that 
may exacerbate fire risk or that may 
result in temporary or ongoing 
impacts to the environment? 

   X 

d) Expose people or structures to 
significant risks, including downslope 
or downstream flooding or landslides, 
as a result of runoff, post-fire slope 
instability, or drainage changes? 

  X  

 
6.20.1 ANALYSIS OF ENVIRONMENTAL IMPACTS 
 
a) Would the Project substantially impair an adopted emergency response plan or 

emergency evacuation plan? 
 

Less Than Significant Impact with Mitigation Incorporated. The City of Rosemead 
is nearly entirely built out, and is near completely urbanized. The General Plan 
Public Safety does not identify a potential for wildfires in the City but does address 
the potential for stationary fires. Service by the County Los Angeles Fire 
Department and adequate water supply and flow are discussed by the General 
Plan as local tools to address potential fires. 

 
As discussed in Section 6.9.f of this Initial Study, the Project site would take 
access from Willard via a 26-foot private drive aisle that would connect at a T-
juncture to 26-foot fire lane and hammer head, and then a 20 and 24-foot drive 
aisle  All of the Project’s 8 buildings would  take vehicular access from the drive 
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aisles. The fire lane and hammer head are built to Fire Code standards and would 
supply adequate emergency access for the Project.  
 
Construction activities associated with the Project development could temporarily 
impact street traffic adjacent to the site. Mitigation measure HAZ-3 is added to 
require a construction traffic plan. Consequently, with implementation of 
Mitigation Measure HAZ-3, the Project would not substantially impair an adopted 
emergency response or evacuation plan. 

 
b) Due to slope, prevailing winds, and other factors, exacerbate wildfire risks, and 

thereby expose project occupants to pollutant concentrations from a wildfire or 
the uncontrolled spread of a wildfire? 

 
No Impact. Rosemead is relatively flat and urbanized. The General Plan Public 
Safety does not identify a potential for wildfires in the City. The Project would 
replace two unoccupied residential structures with new residential development 
built to current CBC and Fire Code standards.  Consequently, the Project would 
not exacerbate wildfire risks. 

 
c) Require the installation or maintenance of associated infrastructure (such as 

roads, fuel breaks, emergency water sources, power lines or other utilities) that 
may exacerbate fire risk or that may result in temporary or ongoing impacts to 
the environment? 

 
No Impact. As discussed above, Rosemead is relatively flat and urbanized. The 
General Plan Public Safety does not identify a potential for wildfires in the City. 
The Project would replace two unoccupied residential structures with new 
residential development built to current CBC and Fire Code standards. The Project 
would be located on an infill site surrounded by urban development. 
Consequently, the Project would not require installation or maintenance of roads, 
fuel breaks, emergency water sources, power lines or other utilities that could 
exacerbate fire risk.  

 
d) Expose people or structures to significant risks, including downslope or 

downstream flooding or landslides, as a result of runoff, post-fire slope instability, 
or drainage changes? 

 
No Impact. As discussed above, Rosemead is relatively flat and urbanized. The 
General Plan Public Safety does not identify a potential for wildfires in the City. 
The Project would replace two unoccupied residential structures with new 
residential development built to current CBC and Fire Code standards. The 
Project would be located on an infill site surrounded by urban development. 
process grading plan review and permit issuance. In addition, Project construction 
must comply with the requirements of the approved geotechnical report. 
Consequently, the Project is not expected to expose people or structures to 
significant risks related to flooding or landslides.  
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6.20.2 CUMULATIVE IMPACTS 
 
The analysis determined that the proposed Project would not result in any significant 
adverse impacts relative to wildfire. Consequently, the Project would not result in 
significant adverse cumulative impacts related to wildfire risks.  

  
6.20.3 MITIGATION MEASURES 

 
The analysis indicated that the implementation of the proposed Project would not 
result in any significant impacts related to wildfire. As a result, no mitigation is 
required. 
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6.21 MANDATORY FINDINGS OF SIGNIFICANCE 

MANDATORY FINDINGS OF SIGNIFICANCE. 

 
 

Potentially 
Significant 

Impact 

 

Less Than 
Significant with 

Mitigation 
Incorporated 

 

Less Than 
Significant 

 

No 
Impact 

a) Does the Project have 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 animal 
community, reduce the number or 
restrict the range of a rare or an 
endangered threatened species, or 
eliminate important examples of the 
major periods of California history or 
prehistory? 

 X   

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)? 

 X   

c) Does the Project have environmental 
effects which will cause substantial 
adverse effects on human beings, 
either directly or indirectly? 

 X   

 
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? 

 
Less Than Significant with Mitigation Incorporated. The Project would not have 
substantial impacts on special status species, stream habitat, and wildlife 
dispersal and migration.  Furthermore, the Project would not affect the local, 
regional, or national populations or ranges of any plant or animal species and 
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would not threaten any plant communities. There is potential for inadvertent finds 
of archaeological and Native American archeological resources during project 
grading. Potential impacts to Native American resources would be mitigated by 
Mitigation Measures CUL-1, CUL-2 and TRC-1. With implementation of these 
mitigation measures, the Project’s Mandatory Finding of Significance relative to 
degrading the quality of the environment would be less significant. 

 
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 the past 
projects, the effects of other current projects, and the effects of probable future 
projects)? 
 
Less Than Significant with Mitigation Incorporated. The Project would result in 
potential significant impacts relative to air quality, cultural resources, hazards 
and hazardous materials, emergency access, noise and traffic. Mitigation 
measures are added to the Project to reduce these impacts to less than significant 
levels. Consequently, with these mitigation measures added, cumulative impacts 
relative to these environmental areas would also be less than significant. 
Consequently, the Project’s Mandatory Finding of Significance relative to 
contribution to cumulative impacts would be less than significant with mitigation 
incorporated.  

             
c) Does the Project have environmental effects which will cause substantial adverse 

effects on human beings, either directly or indirectly? 
 

Less Than Significant with Mitigation Incorporated. The Project would result in 
potential significant impacts relative to hazards and hazardous materials, 
including emergency access and traffic and transportation. Mitigation measures 
HAZ-1 through HAZ-3, TR-1 and TR-2 are added to the Project to reduce these 
impacts to less than significant levels. Consequently, the Project’s Mandatory 
Finding of Significance relative to a substantial adverse effect on human beings 
would be less than significant with mitigation incorporated.   
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SECTION 7.0 – LIST OF PREPARERS 

 

7.1 PREPARATION – ENVIRONMENTAL DOCUMENT 

o Joann Lombardo, Comprehensive Planning Services  

7.2 PREPARATION - AIR QUALITY / GHG ANALYSIS 

o Bryan Estrada, RK Engineering Group, Inc. 

o Darshan Shivaiah, Engineering Group, Inc. 

7.3 PREPARATION - TRAFFIC ANALYSIS 

o Alex Tabrizi, RK Engineering Group, Inc. 

7.4 PREPARATION - NOISE ANALYSIS 

o Bryan Estrada, RK Engineering Group, Inc. 
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SECTION 8.0 – LIST OF ACRONYMS AND ABBREVIATIONS 

 

The following lists acronyms and technical abbreviations that appear in this 
document by alphabetical order:  

• 4,4’-DDD - Dichlorodiphenyldichloroethane 
• 4,4’-DDE - Dichlorodiphenyldichloroethylene  
• 4,4'-DDT - Dichlorodiphenyltrichloroethane  
• AB - Assembly Bill 
• ACMs - Asbestos Containing Material 
• ADT - Average Daily Trips 
• AQMP - Air Quality Management Plan 
• C02e - Carbon Dioxide Equivalents 
• CAL Reg - California Register of Historical Resources 
• CARB - California Air Resources Board 
• CBC - California Building Codes 
• CCR - California Code of Regulations 
• CEQA - California Environmental Quality Act (CEQA) 
• CFCs - Chlorofluorocarbons 
• CFM - Cubic Feet per Minute 
• CGC - California Government Code 
• CH4 - Methane 
• CO - Carbon Monoxide 
• CO2 - Carbon Dioxide 
• CVC - California Vehicle Code 
• dB - Decibels 
• dBA - Average (A-weighted) Decibels 
• DOT - Department of Transportation  
• DPM - Diesel Particulate Matter 
• DWF - Dry Weather Flow 
• EIR - Environmental Impact Report 
• FEMA - Federal Emergency Management Agency 
• GHG - Greenhouse Gas Emissions 
• H20 - Water 
• HFCs - Hydrofluorocarbons 
• HPD - California State Historic Properties Directory 
• ITE - Institute of Traffic Engineers 
• LACSD - Sanitation Districts of Los Angeles County 
• LBP - Lead Based Paint 
• lbs - Pounds 
• Ldn - Quiet Time Noise Measurement 
• LEQ - Noise Energy Level Measurement 
• LID - Preliminary Low Impact Development 
• LOS - Level of Service 
• LST - Localized Significance Threshold 
• MBTA - Migratory Bird Treaty Act 
• mgd - Millions of gallons per day 
• MLD - Most Likely Descendant 
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• MRF - Material Recovery Facility 
• MRZ - Mineral Resources Zone 
• MSL - Mean Sea Level 
• Mtons - Metric Tons 
• NAHC - Native American Heritage Commission 
• NOx - Nitrogen Oxide  
• NPDES - National Pollution Discharge Elimination System 
• PD - Planned Development 
• PFCs - Perfluorocarbons 
• PM-10 - Respirable 10-Micron Diameter Particulate Matter 
• PM-2.5 -  Respirable 2.5-Micron Diameter Particulate Matter 
• REC - Recognized Environmental Condition 
• RMS - Root Mean Square Vibration Velocity 
• ROG - Reactive Organic Gases) 
• RTP/SCS - Regional Transportation Plan/Sustainable Communities Strategy  
• SB - Senate Bill 
• SCAB - South Coast Air Basin 
• SCAG - Southern California Association of Governments  
• SCAQMD - South Coast Air Quality Management District 
• SCCIC - South Central Coastal Information Center 
• SCE - Southern California Edison 
• SCS - Sustainable Communities Strategy 
• SF6 - Sulfur Hexafluoride 
• SHL - California Historical Landmarks 
• SLF - Sacred Lands File 
• Sox - Oxides of Sulfur 
• SPHI - California Points of Historical Interest 
• STC - Sound Transmission Class 
• SWPPP - Storm Water Pollution Prevention Plan 
• TAC - Toxic Air Contaminants 
• tpd – 
•  
•  
•  Tons per Day 
• TTM - Tentative Tract Map 
• V/C - Volume to Capacity 
• VdB - Vibration Decibels 
• VMT - Vehicle Miles Traveled 
• WQMP - Water Quality Management Plan  
• WRP - Water Reclamation Plants  

 



 

STATE OF CALIFORNIA         Gavin Newsom, Governor 
 

NATIVE AMERICAN HERITAGE COMMISSION 
 

 

 

 

Page 1 of 2 

 

February 5, 2020 

 

Joann Lombardo 

City of Rosemead 

 

Via Email to: joann@jalcps.com 

 

Re: Native American Consultation, Pursuant to Senate Bill 18, Government Code §65352.3 and 

§65352.4, Willard & Garvey Residential Project, Los Angeles County 

 

Dear Ms. Lombardo: 

  

Attached is a consultation list of tribes with traditional lands or cultural places located within 

the boundaries of the above referenced counties.   

  

Government Code §65352.3 and §65352.4 require local governments to consult with 

California Native American tribes identified by the Native American Heritage Commission 

(NAHC) for the purpose of avoiding, protecting, and/or mitigating impacts to cultural 

places when creating or amending General Plans, Specific Plans and Community Plans.  

  

The law does not preclude initiating consultation with the tribes that are culturally and 

traditionally affiliated within your jurisdiction.  The NAHC believes that this is the best practice 

to ensure that tribes are consulted commensurate with the intent of the law.  

  

The NAHC also believes that agencies should also include with their notification letters, 

information regarding any cultural resources assessment that has been completed on the 

area of potential effect (APE), such as:  

  

1. The results of any record search that may have been conducted at an Information 

Center of the California Historical Resources Information System (CHRIS), including, 

but not limited to:  

 

• A listing of any and all known cultural resources that have already been 

recorded or are adjacent to the APE, such as known archaeological sites; 

• Copies of any and all cultural resource records and study reports that may have 

been provided by the Information Center as part of the records search 

response;  

• Whether the records search indicates a low, moderate or high probability that 

unrecorded cultural resources are located in the APE; and   

• If a survey is recommended by the Information Center to determine whether 

previously unrecorded cultural resources are present.  

 

2. The results of any archaeological inventory survey that was conducted, including:  

 

• Any report that may contain site forms, site significance, and suggested 

mitigation measures.  

 

 

 
 

CHAIRPERSON 

Laura Miranda  

Luiseño 

 

VICE CHAIRPERSON 

Reginald Pagaling 

Chumash 

 

SECRETARY 

Merri Lopez-Keifer 

Luiseño 

 

PARLIAMENTARIAN 

Russell Attebery 

Karuk  

 

COMMISSIONER 

Marshall McKay 

Wintun 

 

COMMISSIONER 

William Mungary 

Paiute/White Mountain 

Apache 

 

COMMISSIONER 

Joseph Myers 

Pomo 

 

COMMISSIONER 

Julie Tumamait-

Stenslie 

Chumash 

 

COMMISSIONER 

[Vacant] 

 

EXECUTIVE SECRETARY 

Christina Snider 

Pomo 

 

NAHC HEADQUARTERS 

1550 Harbor Boulevard  

Suite 100 

West Sacramento, 

California 95691 

(916) 373-3710 

nahc@nahc.ca.gov 

NAHC.ca.gov 
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All information regarding site locations, Native American human remains, and associated funerary 

objects should be in a separate confidential addendum, and not be made available for public 

disclosure in accordance with Government Code §6254.10.  

  

3. The result of the Sacred Lands File (SLF) check conducted through the Native American Heritage Commission 

was positive.  Please contact the Gabrieleno/Tongva San Gabriel Band of Mission Indians and the Gabrieleno 

Band of Mission Indians – Kizh Nation on the attached list for more information.       

  

4. Any ethnographic studies conducted for any area including all or part of the APE; and 

5. Any geotechnical reports regarding all or part of the APE. 

Lead agencies should be aware that records maintained by the NAHC and CHRIS are not exhaustive.  A tribe 

may be the only source of information regarding the existence of a tribal cultural resource.  

This information will aid tribes in determining whether to request formal consultation.  In the event, that they do, 

having the information beforehand will help to facilitate the consultation process.  

If you receive notification of change of addresses and phone numbers from tribes, please notify the NAHC. With 

your assistance, we are able to assure that our consultation list remains current.    

If you have any questions or need additional information, please contact me at my email address: 

steven.quinn@nahc.ca.gov.  

Sincerely,  

 

 

 

 

Steven Quinn 

Associate Governmental Program Analyst 
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1.0 Introduction           
 
The purpose of this air quality and greenhouse gas (GHG) analysis is to determine whether 
the estimated criteria air pollutants and greenhouse gas emissions generated from the 
construction and operation of the proposed Willard and Garvey Residential Development 
(hereinafter referred to as project) would cause significant impacts to air resources.  
 
This assessment was conducted within the context of the California Environmental Quality 
Act (CEQA, California Public Resources Code Sections 21000, et seq.). The methodology 
follows the California Air Resources Board (CARB), the South Coast Air Quality 
Management District (SCAQMD), and City of Rosemead recommendations for 
quantification of emissions and evaluation of potential impacts. 
 
1.1 Site Location 
  
The proposed Willard and Garvey Residential Developmental project site is located along 
the west side of Willard Avenue, approximately 900 feet north of Garvey Avenue, in the 
City of Rosemead, California. The project site is located within the South Coast Air Basin 
(SCAB), the SCAQMD Metropolitan Forecast Area, and the West San Gabriel Valley-8. 
 
The project site is bounded by residential uses to the north and south, Willard Avenue and 
Willard Elementary School to the east, and open space to the west. 
 
The project site is currently zoned for Light Multiple Residential (R-2) and the City of 
Rosemead General Plan land use map designates the project site as Medium Density 
Residential. 
 
The project location map is provided in Exhibit A. 
 
1.2 Project Description 
 
The project proposes to construct and operate 31 multifamily residential units. The 1.20-
acre project site is currently occupied by two residential homes. 
 
The residential project will displace the existing residential buildings on-site. The site plan 
used for this analysis, provided by KTGY Architecture, is illustrated in Exhibit B. Table 1 
summarizes the proposed project land uses. 
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Table 1 
Land Use Summary 

Land Use Quantity Metric1 

Multi-Family Residential 31 Dwelling Units 

Parking Lot 73 Spaces 

 
The project consist of demolishing  approximately 1,470 square feet of residential buildings 
as part of the construction process. The site requires the import of approximately 1,000 
cubic yards of fill material during grading phase.   
 
The project requires a General Plan amendment to change the land use from Medium 
Density Residential to High Density Residential land use and requires a zone change from 
Light Multiple Residential (R-2) to Planned Development (PD). 
 
Construction of the project is estimated to begin in the year 2021 and last approximately 
12 months. Construction activities are expected to consist of demolition, site preparation, 
grading, building construction, paving, and architectural coating. The project is expected to 
be operational in the year 2022 . 
 
1.3 Sensitive Receptors 
 
Sensitive receptors are considered land uses or other types of population groups that are 
more sensitive to air pollution exposure. Sensitive population groups include children, the 
elderly, the acutely and chronically ill, and those with cardio-respiratory diseases. For CEQA 
purposes, the SCAQMD considers a sensitive receptor to be a location where a sensitive 
individual could remain for 24-hours or longer, such as residences, hospitals, and schools 
(etc), as described in the Localized Significance Threshold Methodology (SCAQMD 2008a, 
page 3-2). 
 
The nearest sensitive land uses are considered the residential homes located immediately 
adjacent to the project site to the north and south (less than 25 meters), Willard 
Elementary School to the west of the site (25 meters) and residential uses to the east (75 
meters). Sensitive receptors are located within 25 meters of the project site. 
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1.4 Summary of Analysis Results 
 
Table 2 provides a summary of the CEQA air quality impact analysis results. 
 

Table 2 
CEQA Air Quality Impact Criteria 

Air Quality Impact Criteria Potentially 
Significant 

Potentially 
Significant 

Unless 
Mitigated 

Less Than 
Significant 

Impact 

No 
Impact 

Would the project:         

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

  X  

c) 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? 

  X  

d) Expose sensitive receptors to substantial pollutant 
concentrations? 

 X   

e) Result in other emissions (such as those leading 
to odors) adversely affecting a substantial 
number of people? 

  X  

 
 
Table 3 provides a summary of the CEQA GHG impact criteria analysis results. 
 

Table 3 
CEQA GHG Impact Criteria 

GHG Impact Criteria Potentially 
Significant 

Potentially 
Significant 

Unless 
Mitigated 

Less Than 
Significant 

Impact 

No 
Impact 

Would the project:         

a) Generate greenhouse gas emissions, either 
directly or indirectly, that may have a significant 
impact on the environment? 

  X  

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

  X  
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1.5 Recommended Mitigation Measures  

 
The following mitigation measures are recommended to help ensure the project does 
expose sensitive receptors to substantial pollutant concentrations. In particular, given the 
close proximity of sensitive receptors, including children at Willard Elementary School, 
several standard dust control measures have been included as mitigation to ensure 
adequate enforcement and compliance. 
 
Construction Mitigation Measures: 

 
MM-1   The project must follow the standard SCAQMD rules and requirements with 

regards to fugitive dust control, which includes, but are not limited to the 
following: 

 
1. All active construction areas shall be watered two (2) times daily. 
2. Speed on unpaved roads shall be reduced to less than 15 mph. 
3. Any visible dirt deposition on any public roadway shall be swept or 

washed at the site access points within 30 minutes. 
4. Any on-site stockpiles of debris, dirt or other dusty material shall be 

covered or watered twice daily. 
5. All operations on any unpaved surface shall be suspended if winds 

exceed 15 mph. 
6. Access points shall be washed or swept daily. 
7. Construction sites shall be sandbagged for erosion control. 
8. Apply nontoxic chemical soil stabilizers according to manufacturers’ 

specifications to all inactive construction areas (previously graded 
areas inactive for 10 days or more). 

9. Cover all trucks hauling dirt, sand, soil, or other loose materials, and 
maintain at least 2 feet of freeboard space in accordance with the 
requirements of California Vehicle Code (CVC) section 23114. 

10. Pave or gravel construction access roads at least 100 feet onto the site 
from the main road and use gravel aprons at truck exits. 

11. Replace the ground cover of disturbed areas as quickly possible. 
12. A fugitive dust control plan should be prepared and submitted to 

SCAQMD prior to the start of construction. 
 

MM-2   Prepare and implement a Construction Management Plan which will include 
Best Available Control Measures to be submitted to the City of Rosemead. 
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MM-3   Construction equipment shall be maintained in proper tune. 

MM-4   Require all construction equipment to have Tier 3 modified to Tier 4 or Tier 4 
low emission “clean diesel” engines that include diesel oxidation catalysts 
and diesel particulate filters that meet the latest CARB best available control 
technology. 
 

MM-5   All construction vehicles shall be prohibited from excessive idling. Excessive 
idling is defined as five (5) minutes or longer. 

MM-6   Minimize the simultaneous operation of multiple construction equipment 
units. 

MM-7   The use of heavy construction equipment and earthmoving activity should be 
suspended during Air Alerts when the Air Quality Index reaches the 
“Unhealthy” level. 

MM-8   Establish an electricity supply to the construction site and use electric 
powered equipment instead of diesel-powered equipment or generators, 
where feasible. 

MM-9   Establish staging areas for the construction equipment that are as distant as 
possible from adjacent sensitive receptors (residential land uses). 

MM-10 Use haul trucks with on-road engines instead of off-road engines for on-site 
hauling. 

MM-11 Utilize zero VOC and low VOC paints and solvents, wherever possible. 
 

MM-12 Provide temporary dust barriers or construct perimeter walls during the first   
phase of construction. 
 

1.6  Recommended Project Design Features   
 

The following recommended project design features are considered standard building code 
requirements and best practices that will be included in the project design.  
 
DF-1.   Comply with the mandatory requirements of Title 24 part 11 of the California 

Building Standards Code (CALGreen) and the Title 24 Part 6 Building 
Efficiency Standards, including net zero energy requirements.  
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DF-2.   Implement water conservation strategies, including low flow fixtures and 
toilets, water efficient irrigation systems, drought tolerant/native 
landscaping, and reduce the amount of turf. 

DF-3.   Comply with the mandatory requirements of CalRecycle’s residential recycling 
program and implement zero waste strategies. 

 
DF-4.   Provide the necessary infrastructure to support electric vehicle charging for 

both the residential and commercial components of the project. 
  
DF-5.   Use electric powered landscaping equipment for landscape maintenance. 
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2.0 Air Quality Setting          
 
The Federal Clean Air Act (§ 7602) defines air pollution as any agent or combination of 
such agents, including any physical, chemical, biological, or radioactive substance which is 
emitted into or otherwise enters the ambient air. Household combustion devices, motor 
vehicles, industrial facilities and forest fires are common sources of air pollution. Air 
pollution can cause disease, allergies and death. It affects soil, water, crops, vegetation, 
manmade materials, animals, wildlife, weather, visibility, and climate. It can also cause 
damage to and deterioration of property, present hazards to transportation, and negatively 
impact the economy. 
 
This section provides background information on criteria air pollutants, the applicable 
federal, state and local regulations concerning air pollution, and the existing physical 
setting of the project within the context of local air quality. 
 

2.1 Description of Air Pollutants1. 
 

The following section describes the air pollutants of concern related to the project. Criteria 
air pollutants are defined as those pollutants for which the federal and state governments 
have established air quality standards for outdoor or ambient concentrations to protect 
public health. The following descriptions of criteria air pollutants have been provided by 
the SCAQMD. 
 
 Carbon Monoxide (CO) is a colorless, odorless, toxic gas produced by incomplete 

combustion of carbon-containing fuels (e.g., gasoline, diesel fuel, and biomass). 
Sources include motor vehicle exhaust, industrial processes (metals processing and 
chemical manufacturing), residential wood burning, and natural sources. CO is 
somewhat soluble in water; therefore, rainfall and fog can suppress CO conditions. 
CO enters the body through the lungs, dissolves in the blood, and competes with 
oxygen, often replacing it in the blood, thus reducing the blood's ability to transport 
oxygen to vital organs in the body. The ambient air quality standard for carbon 
monoxide is intended to protect persons whose medical condition already 
compromises their circulatory system's ability to deliver oxygen. These medical 
conditions include certain heart ailments, chronic lung diseases, and anemia. Persons 
with these conditions have reduced exercise capacity even when exposed to relatively 
low levels of CO. Fetuses are at risk because their blood has an even greater affinity to 
bind with CO. Smokers are also at risk from ambient CO levels because smoking 

 
1 SCAQMD. Guidance Document for Addressing Air Quality Issues in General Plans and Local Planning (May 6, 
2005) 
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increases the background level of CO in their blood. The South Coast basin has 
recently achieved attainment status for carbon monoxide by both USEPA and CARB. 
 

 Nitrogen Dioxide (NO2) is a byproduct of fuel combustion. The principal form of 
nitrogen oxide produced by combustion is nitric oxide (NO), but NO reacts quickly to 
form NO2, creating the mixture of NO and NO2 commonly called NOx. NO2 acts as an 
acute irritant and, in equal concentrations, is more injurious than NO. At atmospheric 
concentrations, however, NO2 is only potentially irritating. There is some indication of 
a relationship between NO2 and chronic pulmonary fibrosis. Some increase in 
bronchitis in young children has also been observed at concentrations below 0.3 parts 
per million (ppm). NO2 absorbs blue light which results in a brownish red cast to the 
atmosphere and reduced visibility. Although NO2 concentrations have not exceeded 
national standards since 1991 and the state hourly standard since 1993, NOx 
emissions remain of concern because of their contribution to the formation of O3 and 
particulate matter. 

 
 Ozone (O3) is one of a number of substances called photochemical oxidants that are 

formed when volatile organic compounds (VOC) and NOx react in the presence of 
ultraviolet sunlight. O3 concentrations in the South Coast basin are typically among 
the highest in the nation, and the damaging effects of photochemical smog, which is 
a popular name for a number of oxidants in combination, are generally related to the 
concentrations of O3. Individuals exercising outdoors, children, and people with 
preexisting lung disease, such as asthma and chronic pulmonary lung disease, are 
considered to be the subgroups most susceptible to O3 effects. Short-term exposures 
(lasting for a few hours) to O3 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. In recent years, a correlation between elevated ambient O3 levels and 
increases in daily hospital admission rates, as well as mortality, has also been 
reported. The South Coast Air Basin is designated by the USEPA as an extreme non-
attainment area for ozone. Although O3 concentrations have declined substantially 
since the early 1990s, the South Coast basin continues to have peak O3 levels that 
exceed both state and federal standards. 
 

 Fine Particulate Matter (PM10) consists of extremely small suspended particles or 
droplets 10 microns or smaller in diameter that can lodge in the lungs, contributing 
to respiratory problems. PM10 arises from such sources as re-entrained road dust, 
diesel soot, combustion products, tire and brake abrasion, construction operations, 
and fires. It is also formed in the atmosphere from NOx and SO2 reactions with 
ammonia. PM10 scatters light and significantly reduces visibility. Inhalable particulates 
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pose a serious health hazard, alone or in combination with other pollutants. More 
than half of the smallest particles inhaled will be deposited in the lungs and can cause 
permanent lung damage. Inhalable particulates can also have a damaging effect on 
health by interfering with the body’s mechanism for clearing the respiratory tract or 
by acting as a carrier of an absorbed toxic substance. The South Coast basin has 
recently achieved federal attainment status for PM10, but is non-attainment based on 
state requirements. 
 

 Ultra-Fine Particulate Matter (PM2.5) is defined as particulate matter with a 
diameter less than 2.5 microns and is a subset of PM10. PM2.5 consists mostly of 
products from the reaction of NOx and SO2 with ammonia, secondary organics, finer 
dust particles, and the combustion of fuels, including diesel soot. PM2.5 can cause 
exacerbation of symptoms in sensitive patients with respiratory or cardiovascular 
disease, declines in pulmonary function growth in children, and increased risk of 
premature death from heart or lung diseases in the elderly. Daily fluctuations in PM2.5 

levels have been related to hospital admissions for acute respiratory conditions, school 
absences, and increased medication use in children and adults with asthma. The 
South Coast basin is designated as non-attainment for PM2.5 by both federal and state 
standards. 

 
 Sulfur dioxide (SO2) is a colorless, pungent gas formed primarily by the combustion 

of sulfur-containing fossil fuels. Health effects include acute respiratory symptoms and 
difficulty in breathing for children. Individuals with asthma may experience 
constriction of airways with exposure to SO2. Though SO2 concentrations have been 
reduced to levels well below state and federal standards, further reductions in SO2 
emissions are needed because SO2 is a precursor to sulfate and PM10. The South Coast 
basin is considered a SO2 attainment area by USEPA and CARB. 

 
 Lead (Pb) is a toxic heavy metal that can be emitted into the air through some 

industrial processes, burning of leaded gasoline and past use of lead-based consumer 
products. Lead is a neurotoxin that accumulates in soft tissues and bones, damages 
the nervous system, and causes blood disorders. It is particularly problematic in 
children, in that permanent brain damage may result, even if blood levels are 
promptly normalized with treatment. Concentrations of lead once exceeded the state 
and federal air quality standards by a wide margin, but as a result of the removal of 
lead from motor vehicle gasoline, ambient air quality standards for lead have not 
been exceeded since 1982. Though special monitoring sites immediately downwind 
of lead sources recorded localized violations of the state standard in 1994, no 
violations have been recorded since. Consequently, the South Coast basin is 
designated as an attainment area for lead by both the USEPA and CARB. This report 
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does not analyze lead emissions from the project, as it is not expected to emit lead in 
any significant measurable quantity. 

 
 Volatile Organic Compounds (VOC), although not actually a criteria air pollutant, 

VOCs are regulated by the SCAQMD because they cause chemical reactions which 
contribute to the formation of ozone. VOCs are also transformed into organic 
aerosols in the atmosphere, contributing to higher PM10 and lower visibility levels. 
Sources of VOCs include combustion engines, and evaporative emissions associated 
with fuel, paints and solvents, asphalt paving, and the use of household consumer 
products such as aerosols. Although health-based standards have not been 
established for VOCs, health effects can occur from exposures to high concentrations 
of VOC. Some hydrocarbon components classified as VOC emissions are hazardous air 
pollutants. Benzene, for example, is a hydrocarbon component of VOC emissions that 
are known to be a human carcinogen. The term reactive organic gases (ROG) are 
often used interchangeably with VOC.  
 

 Toxic Air Contaminants (TACs) are defined as air pollutants which may cause or 
contribute to an increase in mortality or serious illness, or which may pose a hazard to 
human health, and for which there is no concentration that does not present some 
risk. This contrasts with the criteria pollutants, in that there is no threshold level for 
TAC exposure below which adverse health impacts are not expected to occur.  The 
majority of the estimated health risk from TACs can be attributed to a relatively few 
compounds, the most common being diesel particulate matter (DPM) from diesel 
engine exhaust. In addition to DPM, benzene and 1,3-butadiene are also significant 
contributors to overall ambient public health risk in California.  

 
2.2 Federal and State Ambient Air Quality Standards 
 
The Federal Clean Air Act, which was last amended in 1990, requires the EPA to set 
National Ambient Air Quality Standards (NAAQS) for criteria pollutants considered harmful 
to public health and the environment. The State of California has also established 
additional and more stringent California Ambient Air Quality Standards (CAAQS) in 
addition to the seven criteria pollutants designated by the federal government.  
 
AAQS are designed to protect the health and welfare of the populace with a reasonable 
margin of safety. The standards are divided into two categories, primary standards and 
secondary standards. Primary standards are implemented to provide protection for the 
“sensitive” populations such as those with asthma, or the children and elderly. Secondary 
standards are to provide protection against visible pollution as well as damage to the 
surrounding environment, including animals, crops, and buildings.  
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Table 4 shows the Federal and State Ambient Air Quality Standards. 
 

Table 4 
Federal and State Ambient Air Quality Standards (AAQS)1 

Air Pollutant Averaging Time 2 
Federal Standard 

(NAAQS)2 
California Standard 

(CAAQS)2 

Ozone 
1 Hour -- 0.09 ppm 

8 Hour 0.070 ppm 0.070 ppm 

Carbon Monoxide 
(CO) 

1 Hour 35 ppm 20 ppm 
   

8 Hour 9 ppm 9 ppm 

Nitrogen Dioxide 
(NO2) 

1 Hour 0.100 ppm 0.18 ppm 

Annual 0.053 ppm 0.030 ppm 

Sulfur Dioxide 
(SO2)  

1 Hour 0.075 ppm 0.25 ppm 

3 Hour 0.5 ppm3 -- 

24 Hour -- 0.04 ppm 

Particulate Matter 
(PM10) 

24 Hour 150 μg/m³ 50 μg/m³ 

Mean -- 20 μg/m³ 

Particulate Matter 
(PM2.5) 

24 Hour 35 μg/m³ -- 

Annual 12 μg/m³ 12 μg/m³ 

Lead 

30-day -- 1.5 μg/m 

Quarter 1.5 μg/m -- 

3-month average 0.15 μg/m -- 

Visibility reducing 
particles 

8 Hour -- 
0.23/km extinction coefficient. 

(10-mile visibility standard) 

Sulfates 24 Hour -- 25 μg/m 

Vinyl chloride 24 Hour -- 0.01 ppm 

Hydrogen sulfide 24 Hour -- 0.03 ppm 
1 Source: USEPA: https://www.epa.gov/criteria-air-pollutants/naaqs-table and  
               CARB:  https://ww2.arb.ca.gov/resources/california-ambient-air-quality-standards 
2 ppm = parts per million of air, by volume; μg/m3 = micrograms per cubic meter; Annual = Annual  
  Arithmetic Mean; 30-day = 30-day average; Quarter = Calendar quarter. 
3 Secondary standards 
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Several pollutants listed in Table 4 are not addressed in this analysis. Lead is not included 
because the project is not anticipated to emit lead. Visibility-reducing particles are not 
explicitly addressed in this analysis because particulate matter is addressed.  The project is 
not expected to generate or be exposed to vinyl chloride because proposed project uses do 
not utilize the chemical processes that create this pollutant and there are no such uses in 
the project vicinity. The proposed project is not expected to cause exposure to hydrogen 
sulfide because it would not generate hydrogen sulfide in any substantial quantity. 
 
2.3 Attainment Status 
 
The Clean Air Act requires states to prepare a State Implementation Plan (SIP) to ensure air 
quality meets the NAAQS. The California Air Resources Board (CARB) provides designations 
of attainment for air basins where AAQS are either met or exceeded. If the AAQS are met, 
the area is designated as being in “attainment”, if the air pollutant concentrations exceed 
the AAQS, than the area is designated as being “nonattainment”. If there is inadequate or 
inconclusive data to make a definitive attainment designation, the area is considered 
“unclassified.”  
 
National nonattainment areas are further designated as marginal, moderate, serious, 
severe, or extreme as a function of deviation from standards. Each standard has a different 
definition, or ‘form’ of what constitutes attainment, based on specific air quality statistics. 
For example, the Federal 8-hour CO standard is not to be exceeded more than once per 
year; therefore, an area is in attainment of the CO standard if no more than one 8-hour 
ambient air monitoring values exceeds the threshold per year. In contrast, the federal 
annual PM2.5 standard is met if the three-year average of the annual average PM2.5 
concentration is less than or equal to the standard. 
 

When a state submits a request to the EPA to re-designate a nonattainment area to 
attainment, the Clean Air Act (CAA) section 175A(a) requires that the state (or states, if the 
area is a multi-state area) submit a maintenance plan ensuring the area can maintain the 
air quality standard for which the area is to be re-designated for at least 10 years following 
the effective date of re-designation. Table 5 lists the attainment status for the criteria 
pollutants in the South Coast Air Basin (SCAB). 
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Table 5 
South Coast Air Basin Attainment Status1 

Pollutant  State Status National Status 

Ozone   Nonattainment   Nonattainment (Extreme)2 

Carbon monoxide   Attainment   
Attainment 

(Maintenance) 

Nitrogen dioxide  Attainment   
Attainment  

(Maintenance) 

PM10  Nonattainment   
Attainment 

(Maintenance) 

PM2.5  Nonattainment   Nonattainment   

Lead Attainment   Nonattainment (Partial)3 
1 Source: California Air Resources Board. http://www.arb.ca.gov/desig/adm/adm.htm 
2 8-Hour Ozone. 
2 Partial Nonattainment designation – Los Angeles County portion of Basin only. 

 
2.4 South Coast Air Quality Management District (SCAQMD) 
 
The agency responsible for air pollution control for the South Coast Air Basin (SCAB) is the 
South Coast Air Quality Management District (SCAQMD). SCAQMD is responsible for 
controlling emissions primarily from stationary sources. SCAQMD maintains air quality 
monitoring stations throughout the SCAB. SCAQMD, in coordination with the Southern 
California Association of Governments, is also responsible for developing, updating, and 
implementing the Air Quality Management Plan (AQMP) for the SCAB.  An AQMP is a plan 
prepared and implemented by an air pollution district for a county or region designated as 
nonattainment of the federal and/or California ambient air quality standards. The term 
nonattainment area is used to refer to an air SCAB where one or more ambient air quality 
standards are exceeded. 
 
Every three (3) years the SCAQMD prepares a new AQMP, updating the previous plan and 
having a 20-year horizon. The latest version is the 2016 AQMP. The 2016 AQMP is a 
regional blueprint for achieving the federal air quality standards and healthful air. While air 
quality has dramatically improved over the years, the SCAB still exceeds federal public 
health standards for both ozone and particulate matter (PM) and experiences some of the 
worst air pollution in the nation. The 2016 AQMP includes both stationary and mobile 
source strategies to ensure that rapidly approaching attainment deadlines are met, that 
public health is protected to the maximum extent feasible, and that the region is not faced 
with burdensome sanctions if the Plan is not approved or if the NAAQS are not met on 
time. 
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The most significant air quality challenge in the SCAB is to reduce nitrogen oxide (NOx) 
emissions sufficiently to meet the upcoming ozone standard deadlines. Based on the 
inventory and modeling results, 522 tons per day (tpd) of total SCAB NOx 2012 emissions 
are projected to drop to 255 tpd and 214 tpd in the 8-hour ozone attainment years of 
2023 and 2031 respectively, due to continued implementation of already adopted 
regulatory actions (“baseline emissions”). The analysis suggests that total SCAB emissions 
of NOx must be reduced to approximately 141 tpd in 2023 and 96 tpd in 2031 to attain 
the 8-hour ozone standards. This represents an additional 45 percent reduction in NOx in 
2023, and an additional 55 percent NOx reduction beyond 2031 levels. 
 
The SCAQMD establishes a program of rules and regulations to obtain attainment of the 
state and federal standards in conjunction with the AQMP. Several of the rules and 
regulations that may be applicable to this project include, but are not limited to, the 
following:  
 
SCAQMD Rule 402 prohibits a person from discharging from any source whatsoever such 
quantities of air contaminants or other material which cause injury, detriment, nuisance, or 
annoyance to any considerable number of persons or to the public, or which endanger the 
comfort, repose, health or safety of any such persons or the public, or which cause, or have 
a natural tendency to cause, injury or damage to business or property. 
 
SCAQMD Rule 403 governs emissions of fugitive dust during construction and operation 
activities. Compliance with this rule is achieved through application of standard Best 
Management Practices, such as application of water or chemical stabilizers to disturbed 
soils, covering haul vehicles, restricting vehicle speeds on unpaved roads to 15 miles per 
hour, sweeping loose dirt from paved site access roadways, cessation of construction 
activity when winds exceed 25 mph, and establishing a permanent ground cover on 
finished sites. 
 
SCAQMD Rule 445  restricts wood burning devices from being installed into any new 
development and is intended to reduce the emissions of particulate matter for wood 
burning devices. 
 
SCAQMD Rule 1113 governs the sale, use, and manufacturing of architectural coating 
and limits the VOC content in paints and paint solvents. This rule regulates the VOC 
content of paints available during construction. Therefore, all paints and solvents used 
during construction and operation of project must comply with Rule 1113. 
 
SCAQMD Rule 1143 governs the manufacture, sale, and use of paint thinners and 
solvents used in thinning of coating materials, cleaning of coating application equipment, 
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and other solvent cleaning operations by limiting their VOC content.  This rule regulates the 
VOC content of solvents used during construction.  Solvents used during the construction 
phase must comply with this rule. 
 
SCAQMD Rule 1186 limits the presence of fugitive dust on paved and unpaved roads and 
sets certification protocols and requirements for street sweepers that are under contract to 
provide sweeping services to any federal, state, county, agency or special district such as 
water, air, sanitation, transit, or school district. 
 
SCAQMD Rule 1303 governs the permitting of re-located or new major emission sources, 
requiring Best Available Control Measures and setting significance limits for PM10 among 
other pollutants. 
 
SCAQMD Rule 2202 On-Road Motor Vehicle Mitigation Options, is to provide employers 
with a menu of options to reduce mobile source emissions generated from employee 
commutes, to comply with federal and state Clean Air Act requirements, Health & Safety 
Code Section 40458, and Section 182(d)(1)(B) of the federal Clean Air Act.  It applies to 
any employer who employs 250 or more employees on a full or part-time basis at a 
worksite for a consecutive six-month period calculated as a monthly average. 
 
2.5 South Coast Air Basin 
 
The project is located within the South Coast Air SCAB (SCAB). To the west of the SCAB is 
the Pacific Ocean. To the north and east are the San Gabriel, San Bernardino, and San 
Jacinto mountains, while the southern limit of the SCAB is the San Diego County line. The 
SCAB consists of Orange County, all of Los Angeles County except for the Antelope Valley, 
the non-desert portion of western San Bernardino County, and the western and Coachella 
Valley portions of Riverside County. 
 
The local dominant wind blows predominantly from the south-southwest with relatively 
low velocities. The annual average annual wind speed is about 10 miles per hour. Summer 
wind speeds average slightly higher than winter wind speeds. Low average wind speeds, 
together with a persistent temperature inversion limit the vertical dispersion of air 
pollutants throughout the SCAB.  
 
The region also experiences periods of hot, dry winds from the desert, known as Santa Ana 
winds. If the Santa Ana winds are strong, they can surpass the sea breeze, which blows 
from the ocean to the land, and carry the suspended dust and pollutants out to the ocean.  
If the winds are weak, they are opposed by the sea breeze and cause stagnation, resulting 
in high pollution events. 
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The annual average temperature varies little throughout much of the SCAB, ranging from 
the low to middle 60s (°F). With more pronounced oceanic influence, coastal areas show 
less variability in annual minimum and maximum temperatures than inland areas. 
 
The mountains surrounding the region form natural horizontal barriers to the dispersion of 
air contaminants. Air pollution created in the coastal regions and Los Angeles metropolitan 
area are transported inland until reaching the mountains, where the combination of 
mountains and temperature inversion layers generally prevent further dispersion. This poor 
ventilation results in a gradual degradation of air quality from the coastal areas to inland 
areas of the SCAB. Air stagnation may occur during the early evening and early morning 
periods of transition between day and nighttime flows.  
 
Temperature inversions are an important feature that limits the vertical depth through 
which pollution can be mixed. During the summer, coastal areas are characterized by a 
sharp discontinuity between the cool marine air at the surface and the warm, sinking air 
aloft within the high-pressure cell over the ocean to the west. This marine/subsidence 
inversion allows for good local mixing, but acts like a giant lid over the SCAB. The air 
remains stagnant, as the average wind speed in downtown Los Angeles becomes less than 
five mph.   
 
The second type of inversion forms on clear winter nights when cold air off the mountains 
sinks to the valley floor while the air aloft over the valley remains warm. This forms 
radiation inversions. These inversions, in conjunction with calm winds, trap pollutants such 
as those from automobile exhaust near their source. They lead to air pollution “hotspots” 
in heavily developed coastal areas of the SCAB, although onshore breezes often push the 
pollutants along canyons into the inland valleys. Summers are often periods of hazy 
visibility and occasionally unhealthful air, while winter air quality impacts tend to be highly 
localized and can consist of elevated levels of nitrogen dioxide and fine particulate matter. 
 
2.6 Local Climate and Meteorology 
 
The weather station closest to the project site is a National Weather Service Cooperative 
weather station located at Montebello station, (045790). Climatological data from the 
National Weather Service at this station is summarized in Table 6.  
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Table 6 
Meteorological Summary1 

Month 
Average Temperature (˚F) Mean Precipitation 

(inches) Max. Min. Mean 

January 69.4 47.8 58.6 3.69 

February 71.1 48.9 60.0 3.56 

March 72.9 50.4 61.6 2.82 

Total 77.6 53.2 65.3 0.78 

May 79.4 57.2 68.2 0.19 

June 83.7 60.8 72.3 0.06 

July 88.5 64.2 76.4 0.01 

August 89.7 65.2 77.4 0.02 

September 87.9 63.6 75.8 0.17 

October 82.6 58.3 70.4 0.28 

November 75.4 51.4 63.4 1.26 

December 70.8 47.2 59.0 1.94 

Annual 79.1 55.7 67.4 14.78 
1 Source: Western Regional Climate Center 2016-2019. Averages derived from measurements recorded 
between 1979 and 2011 at Montebello, (045790). 
 

2.7 Local Air Quality 
 
The air quality at any site is dependent on the regional air quality and local pollutant 
sources.  Regional air quality is determined by the release of pollutants throughout the air 
basin.  Estimates of the existing emissions in the Basin provided in the Final 2016 Air 
Quality Management Plan, prepared by SCAQMD, March 2017, indicate that collectively, 
mobile sources account for 60 percent of the VOC, 90 percent of the NOx emissions, 95 
percent of the CO emissions and 34 percent of directly emitted PM2.5, with another 13 
percent of PM2.5 from road dust. 
 
The SCAQMD has divided the SCAB into fourteen general forecasting areas and thirty eight 
Source Receptor Areas (SRA) for monitoring and reporting local air quality. The SCAQMD 
provides daily reports of the current air quality conditions in each general forecast area and 
SRA. The monitoring areas provide a general representation of the local meteorological, 
terrain, and air quality conditions within the SCAB. 
 
The project is located within the Metropolitan general forecasting area and West San 
Gabriel Valley air monitoring area (SRA-8).  
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Table 7 summarizes the published air quality monitoring data from 2015 through 2017, 
which is the most recent 3-year period available. These pollutant levels were used to 
comprise a “background” for the project location and existing local air quality. For criteria 
pollutants not monitored at the West San Gabriel Valley station, data from the nearest 
monitoring station with a comparable setting were used.  
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Table 7 
Local Air Quality 

Air Pollutant 
Location 

Averaging 
Time Item 2016 2017 2018 

Carbon 
Monoxide 

-- 
West San Gabriel 

Valley 

1 Hour 

Max 1-Hour (ppm) 1.5 2.2 2.0 

Exceeded State Standard (20 ppm) No No No 

Exceeded National Standard (35 ppm) No No No 

8 Hour 

Max 8 Hour (ppm) 1.0 1.7 1.4 

Exceeded State Standard (9 ppm) No No No 

Exceeded National Standard (9 ppm) No No No 

Ozone 
-- 

West San Gabriel 
Valley 

1 Hour 
Max 1-Hour (ppm) 0.126 0.139 0.112 

Days > State Standard (0.09 ppm) 12 16 8 

8 Hour 

Max 8 Hour (ppm) 0.090 0.100 0.090 

Days > State Standard (0.07 ppm) 19 36 19 

Days >National Standard (0.070 ppm) 18 36 19 

Nitrogen Dioxide 
-- 

West San Gabriel 
Valley 

1 Hour 
Max 1-Hour (ppm) 0.0719 0.0723 0.0682 

Exceeded State Standard (0.18 ppm) No No No 

Annual 

Annual Average (ppm) 0.0154 0.0152 0.014 

Exceeded >State Standard (0.030 ppm) No No No 

Exceeded >National Standard (0.053 ppm) No No No 

Sulfur Dioxide 
-- 

West San Gabriel 
Valley 

1 Hour 

Max 1 Hour (ppm) - - - 

Exceed State Standard (0.25 ppm) - - - 

Exceed National Standard (0.075 ppm) - - - 

Coarse Particles 
(PM10) 

-- 
East San Gabriel 

Valley 1 

24 Hour 

Max 24-Hour (μg/m³) 74 83 78 

Days > State Standard (50 μg/m³) 12 6 10 

Days >National Standard (150 μg/m³) 0 0 0 

Annual 
Annual Average (μg/m³) 33.7 32.1 32.2 

Exceeded State Standard (20 μg/m³) Yes Yes Yes 

Fine Particulates 
(PM2.5) 

-- 
West San Gabriel 

Valley 

24 Hour 
Max 24-Hour (μg/m³) 29.21 22.80 32.50 

Days >National Standard (35 μg/m³) 0 0 0 

Annual 

Annual Average (μg/m³) 9.59 9.72 10.28 

Exceeded State Standard (12 μg/m³) No No No 

Exceeded National Standard (15 μg/m³) No No No 

Source: EPA and ARB websites www.epa.gov/air/data.index.html and www.arb.ca.gov/adam/welcome.html 
 μg/m³ = micrograms per cubic meter 
ARB = California Air Resource Board   
EPA= Environmental Protection Agency   
ppm = part per million   
(- -) = Data not provided    
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3.0 Global Climate Change Setting       
 
Global climate change is the change in the average weather of the earth that is measured 
by such things as alterations in temperature, wind patterns, storms, and precipitation. 
Current data shows that the recent period of warming is occurring more rapidly than past 
geological events. The average global surface temperature has increased by approximately 
1.4° Fahrenheit since the early 20th Century. 1.4° Fahrenheit may seem like a small change, 
but it's an unusual event in Earth's recent history, and as we are seeing, even small changes 
in temperature can cause enormous changes in the environment.  
 
The planet’s climate record, preserved in tree rings, ice cores, and coral reefs, shows that 
the global average temperature has been stable over long periods of time. For example, at 
the end of the last ice age, when the Northeast United States was covered by more than 
3,000 feet of ice, average global temperatures were only 5° to 9° Fahrenheit cooler than 
today. The Intergovernmental Panel on Climate Change (IPCC), which includes more than 
1,300 scientists from the United States and other countries, forecasts a temperature rise of 
2.5° to 10° Fahrenheit over the next century. Therefore, significant changes to the 
environment are expected in the near future. 
 
The consequences of global climate change include more frequent and severe weather, 
worsening air pollution by increasing ground level ozone, higher rates of plant and animal 
extinction, more acidic and oxygen depleted oceans, strain on food and water resources, 
and threats to densely populated coastal and low lying areas from sea level rise. 
 
The impacts of climate change are already visible in the Southwest United States. In 
California, the consequences of climate change include; 
 
 A rise in sea levels resulting in the displacement of coastal businesses and 

residencies  
 A reduction in the quality and supply of water from the Sierra snowpack 
 Increased risk of large wildfires 
 Exacerbation of air quality problems 
 Reductions in the quality and quantity of agricultural products 
 An increased temperature and extreme weather events 
 A decrease in the health and productivity of California’s forests 
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3.1 Greenhouse Gases 
 
Most scientists agree the main cause of the current global warming trend is anthropogenic 
(human-induced) augmentation of the greenhouse effect. The greenhouse effect refers to 
the way gases in the earth’s atmosphere trap and re-emits long wave infrared radiation, 
acting like a blanket insulating the earth. Activities such as fossil fuel combustion, industrial 
processes, agriculture, and waste decomposition have elevated the concentration of 
greenhouse gases in the atmosphere beyond the level of naturally occurring 
concentrations. 
 
GHGs comprise less than 0.1 percent of the total atmospheric composition, yet they play 
an essential role in influencing climate. Greenhouse gases include naturally occurring 
compounds such as carbon dioxide (CO2), methane (CH4), water vapor (H2O), and nitrous 
oxide (N2O), while others are synthetic. Man-made GHGs include the chlorofluorocarbons 
(CFCs), hydrofluorocarbons (HFCs) and Perfluorocarbons (PFCs), as well as sulfur 
hexafluoride (SF6). Different GHGs have different effects on the Earth's warming. GHGs 
differ from each other in their ability to absorb energy (their "radiative efficiency") and how 
long they stay in the atmosphere, also known as the "lifetime". 
 
The Global Warming Potential (GWP) was developed to allow comparisons of the global 
warming impacts of different gases. Specifically, it is a measure of how much energy the 
emissions of 1 ton of a gas will absorb over a given period of time, relative to the emissions 
of 1 ton of CO2. The larger the GWP, the more than a given gas warms the Earth compared 
to CO2 over that time period. The time period usually used for GWPs is 100 years. GWPs 
provide a common unit of measure, which allows analysts to add up emissions estimates of 
different gases and allows policymakers to compare emissions reduction opportunities 
across sectors and gases. 
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Table 8 lists the 100-year GWP of GHGs from the Intergovernmental Panel on Climate 
Change (IPCC) fourth assessment report (AR4).  
 

Table 8 
Global Warming Potential of Greenhouse Gases1, 2 

Gas Name Formula Lifetime (years) GWP 

Carbon Dioxide CO2   1 

Methane CH4 12 25 

Nitrous Oxide N2O 114 298 

Sulphur Hexafluoride SF6 3200 22,800 

Nitrogen Trifluoride NF3 740 17,200 

Hexafluoroethane (PFC-116) C2F6 10,000 12,200 

Octafluoropropane (PFC-218) C3F8 2,600 8,830 

Octafluorocyclobutane (PFC-318) C4F8 3,200 10,300 

Tetrafluoromethane (PFC-14) CF4 50,000 7,390 

Hydrofluorocarbon 125 HFC-125 29 3,500 

Hydrofluorocarbon 134a HFC-134a 14 1,430 

Hydrofluorocarbon 143a HFC-143a 52 4,470 

Hydrofluorocarbon 152a HFC-152a 1 124 

Hydrofluorocarbon 227ea HFC-227ea 34 3,220 

Hydrofluorocarbon 23 HFC-23 270 14,800 

Hydrofluorocarbon 236fa HFC-236fa 240 9,810 

Hydrofluorocarbon 245fa HFC-245fa 8 1,030 

Hydrofluorocarbon 32 HFC-32 5 675 

Hydrofluorocarbon 365mfc HFC-365mfc 9 794 

Hydrofluorocarbon 43-10mee HFC-43-10mee 16 1,640 
1 Source: IPCC Fourth Assessment Report (AR4) 
2 GWPs are used to convert GHG emission values to "carbon dioxide equivalent" (CO2e) units 
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3.2 GHG Regulatory Setting - International 
 
Intergovernmental Panel on Climate Change.  In 1988, the United Nations and the 
World Meteorological Organization established the Intergovernmental Panel on Climate 
Change to assess the scientific, technical and socio-economic information relevant to 
understanding the scientific basis of risk of human-induced climate change, its potential 
impacts, and options for adaptation and mitigation.  
 
United Nations.  The United States participates in the United Nations Framework 
Convention on Climate Change (UNFCCC) (signed on March 21, 1994). Under the 
Convention, governments gather and share information on greenhouse gas emissions, 
national policies, and best practices; launch national strategies for addressing greenhouse 
gas emissions and adapting to expected impacts, including the provision of financial and 
technological support to developing countries; and cooperate in preparing for adaptation 
to the impacts of climate change.   The 2014 UN Climate Change Conference in Lima Peru 
provided a unique opportunity to engage all countries to assess how developed countries 
are implementing actions to reduce emissions. 
 
Kyoto Protocol.  The Kyoto Protocol is a treaty made under the UNFCCC and was the first 
international agreement to regulate GHG emissions. It has been estimated that if the 
commitments outlined in the Kyoto Protocol are met, global GHG emissions could be 
reduced by an estimated 5 percent from 1990 levels during the first commitment period of 
2008 – 2012 (UNFCCC 1997). On December 8, 2012, the Doha Amendment to the Kyoto 
Protocol was adopted.  The amendment includes: New commitments for Annex I Parties to 
the Kyoto Protocol who agreed to take on commitments in a second commitment period 
from 2013 – 2020, a revised list of greenhouse gases (GHG) to be reported on by Parties in 
the second commitment period, and Amendments to several articles of the Kyoto Protocol, 
which specifically referenced issues pertaining to the first commitment period and which 
needed to be updated for the second commitment period.  
 
The Paris Agreement.  The Paris agreement is the first comprehensive global climate 
agreement to be ratified by the United States, United Nations, China, and India; the largest 
producers of greenhouse gas emissions in the world. The agreement was negotiated by a 
total of 195 nations and entered into force on November 4, 2016. The central aim is to 
strengthen the global response to the threat of climate change by keeping the global 
temperature rise this century well below 2 degrees Celsius compared to pre-industrial levels 
and to pursue efforts to limit the temperature increase even further to 1.5 degrees Celsius. 
Additionally, the agreement aims to strengthen the ability of countries to deal with the 
impacts of climate change. Currently, 122 parties have ratified the agreement. The Trump 
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administration has recently indicated the United States federal government will no longer 
participate in the Paris agreement. 

3.3 GHG Regulatory Setting – National 
 
Greenhouse Gas Endangerment. On December 2, 2009, the EPA announced that GHGs 
threaten the public health and welfare of the American people. The EPA also states that 
GHG emissions from on-road vehicles contribute to that threat. The decision was based on 
Massachusetts v. EPA (Supreme Court Case 05-1120) which argued that GHGs are air 
pollutants covered by the Clean Air Act and that the EPA has authority to regulate those 
emissions.  
 
Clean Vehicles.  Congress first passed the Corporate Average Fuel Economy (CAFE) law in 
1975 to increase the fuel economy of cars and light duty trucks. The law has become more 
stringent over time. On May 19, 2009, President Obama put in motion a new national 
policy to increase fuel economy for all new cars and trucks sold in the United States.  On 
April 1, 2010, the EPA and the Department of Transportation’s National Highway Traffic 
Safety Administration (NHTSA) announced a joint final rule establishing a national program 
that would reduce greenhouse gas emissions and improve fuel economy for new cars and 
trucks sold in the United States. 
 
The first phase of the national program applied to passenger cars, light-duty trucks, and 
medium-duty passenger vehicles, covering model years 2012 through 2016. 
They required these vehicles to meet an estimated combined average emissions level of 
250 grams of carbon dioxide per mile, equivalent to 35.5 miles per gallon if the 
automobile industry were to meet this carbon dioxide level solely through fuel economy 
improvements. Together, these standards were estimated to cut carbon dioxide emissions 
by an estimated 960 million metric tons and 1.8 billion barrels of oil over the lifetime of the 
vehicles sold under the program (model years 2012-2016).  
 
The second phase of the national program for passenger cars, light-duty trucks, and 
medium-duty passenger vehicles covers model years 2017 through 2025. The final 
standards were established in 2012 and were projected to result in an average industry 
fleetwide level of 163 grams/mile of carbon dioxide (CO2) in model year 2025, which is 
equivalent to 54.5 miles per gallon (mpg) if achieved exclusively through fuel economy 
improvements. 
 
The EPA and the U.S. Department of Transportation also implemented the first national 
standards to reduce greenhouse gas emissions and improve the fuel efficiency of medium- 
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and heavy-duty engines and vehicles trucks and buses in 2010. The standards applied to all 
on-road vehicles rated at a gross vehicle weight at or above 8,500 pounds, and the engines 
that power them, except those covered by the current GHG emissions and CAFE standards 
for light duty vehicles, for model year 2014 to 2018. In 2016, the EPA and NHTSA finalized 
phase 2 of the standards which applied to model years 2018 through 2027. 
 
Under the direction of the current Trump administration, the NHTSA and EPA propose to 
amend the Corporate Average Fuel Economy (CAFE) and greenhouse gas emissions 
standards for passenger cars and light trucks and establish new standards, covering model 
years 2021 through 2026. 
 
Mandatory Reporting of Greenhouse Gases. On January 1, 2010, the EPA started 
requiring large emitters of heat-trapping emissions to begin collecting GHG data under a 
new reporting system. Under the rule, suppliers of fossil fuels or industrial greenhouse 
gases, manufacturers of vehicles and engines, and facilities that emit 25,000 metric tons or 
more per year of greenhouse gas emissions are required to submit annual reports to 
the EPA.  
 
Climate Adaptation Planning. The EPA’s Climate Change Adaptation Plan identifies 
priority actions the EPA will take to incorporate considerations of climate change into its 
programs, policies, rules and operations to ensure they are effective under future climatic 
conditions. Under the Trump administration, the EPA has said it would continue to 
advance climate adaptation efforts and that the agency recognizes the challenges that 
communities face in adapting to a changing climate. The EPA currently runs the Climate 
Change Adaptation Resource Center (ARC-X) to help local governments prepare for climate 
change. 
 

3.4 GHG Regulatory Setting – State of California 
 
Tables 9 and 10 show the current climate change legislation and executive orders issued in 
the State of California. 
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Table 9 
California Climate Change Legislation 

Date Legislation Description 

July 26, 2017 
Assembly Bill 617 

(Christina Garcia, Chapter 136, 
Statutes of 2017) 

Companion to Cap-and-Trade 

Extension Establishes a groundbreaking program to 
measure and reduce air pollution from mobile and 
stationary sources at the neighborhood level in the 
communities most impacted by air pollutants. Requires 
the Air Resources Board to work closely with local air 
districts and communities to establish neighborhood air 
quality monitoring networks and to develop and 
implement plans to reduce emissions. The focus on 
community-based air monitoring and emission reductions 
will provide a national model for enhanced community 
protection. 

July 25, 2017 
Assembly Bill 398 

(Eduardo Garcia, Chapter 135, 
Statutes of 2017) 

Cap-and-Trade Extension 

Extends and improves the Cap and Trade Program, which 
will enable the state to meet its 2030 emission reduction 
goals in the most cost-effective manner. Furthermore, 
extending the Cap and Trade Program will provide billions 
of dollars in auction proceeds to invest in communities 
across California. 

September 19, 
2016 

Senate Bill 1383 
(Lara, Chapter 395, Statutes of 

2016) 

Short-lived Climate Pollutants 

Establishes statewide reduction targets for short-lived 
climate pollutants. 

September 8, 
2016 

Assembly Bill 197 
(Eduardo Garcia, Chapter 250, 

Statutes of 2016) 

Greenhouse gas regulations 

Prioritizes direct emission reductions from large stationary 
sources and mobile sources. 

September 8, 
2016 

Senate Bill 32 
(Pavley, Chapter 249, Statutes 

of 2016) 

Greenhouse Gas emission reduction target for 
2030 
Establishes a statewide greenhouse gas (GHG) emission 
reduction target of 40 percent below 1990 levels by 
2030. 

October 7, 
2015 

Senate Bill 350 
(De León, Chapter 547, 

Statutes of 2015) 

Clean Energy and Pollution Reduction Act of 2015 

Establishes targets to increase retail sales of renewable 
electricity to 50 percent by 2030 and double the energy 
efficiency savings in electricity and natural gas end uses 
by 2030. 

September 21, 
2014 

Senate Bill 605 
(Lara, Chapter 523, Statutes of 

2014) 

Short-lived climate pollutants 

Requires the State Air Resources Board to complete a 
comprehensive strategy to reduce emissions of short-lived 
climate pollutants by January 1, 2016. 
 
 
  

September 21, Senate Bill 1275 Charge Ahead California Initiative 



 

3-8 
 

Table 9 
California Climate Change Legislation 

Date Legislation Description 

2014 (De León, Chapter 530, 
Statutes of 2014) 

Establishes a state goal of 1 million zero-emission and 
near-zero-emission vehicles in service by 2020. Amends 
the enhanced fleet modernization program to provide a 
mobility option. Establishes the Charge Ahead California 
Initiative requiring planning and reporting on vehicle 
incentive programs, and increasing access to and benefits 
from zero-emission vehicles for disadvantaged, low-
income, and moderate-income communities and 
consumers. 
  

September 21, 
2014 

Senate Bill1204 
(Lara, Chapter 524, Statutes of 

2014) 

California Clean Truck, Bus, and Off-Road Vehicle 
and Equipment Technology Program 

Creates the California Clean Truck, Bus, and Off-Road 
Vehicle and Equipment Technology Program funded by 
the Greenhouse Gas Reduction Fund for development, 
demonstration, precommercial pilot, and early 
commercial deployment of zero- and near-zero emission 
truck, bus, and off-road vehicle and equipment 
technologies, with priority given to projects benefiting 
disadvantaged communities. 

September 28, 
2013 

Assembly Bill 8 
(Perea, Chapter 401, Statutes 

of 2013) 

Alternative fuel and vehicle technologies: funding 
programs 
Extends until January 1, 2024, extra fees on vehicle 
registrations, boat registrations, and tire sales in order to 
fund the AB 118, Carl Moyer, and AB 923 programs that 
support the production, distribution, and sale of 
alternative fuels and vehicle technologies and air 
emissions reduction efforts. The bill suspends until 2024 
ARB’s regulation requiring gasoline refiners to provide 
hydrogen fueling stations and appropriates up to $220 
million, of AB 118 money to create a hydrogen fueling 
infrastructure in the state. 

September 28, 
2013 

Assembly Bill 1092 
(Levine, Chapter 410, Statutes 

of 2013) 

Building standards: electric vehicle charging infrastructure 
Requires the Building Standards Commission to adopt 
mandatory building standards for the installation of 
future electric vehicle charging infrastructure for parking 
spaces in multifamily dwellings and nonresidential 
development. 
 
 
 
 
  

September 30, 
2012 

Senate Bill 535 
(De León, Chapter 830, 

Greenhouse Gas Reduction Fund and Disadvantaged 
Communities 
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Table 9 
California Climate Change Legislation 

Date Legislation Description 

Statutes of 2012) Requires the California Environmental Protection Agency 
to identify disadvantaged communities; requires that 
25% of all funds allocated pursuant to an investment 
plan for the use of moneys collected through a cap-and-
trade program be allocated to projects that benefit 
disadvantaged communities and 10 those 25% be use 
within disadvantaged communities; and requires the 
Department of Finance to include a description of how 
these requirements are fulfilled in an annual report. 

September 30, 
2012 

Assembly Bill 1532 
(J. Perez, Chapter 807, Statutes 

of 2012) 

Greenhouse Gas Reduction Fund in the Budget 
Requires the Department of Finance to develop and 
submit to the Legislature an investment plan every three 
years for the use of the Greenhouse Gas Reduction Fund; 
requires revenue collected pursuant to a market-based 
compliance mechanism to be appropriated in the Annual 
Budget Act; requires the department to report annually 
to the Legislature on the status of projects funded; and 
specifies that findings issued by the Governor related to 
“linkage” as part of a market-base compliance 
mechanism are not subject to judicial review. 

April 12, 2011 
Senate Bill X1-2 

(Simitian, Chapter 1, Statutes 
of 2011) 

Governor Edmund G. Brown, Jr. signed Senate Bill X1-2 
into law to codify the ambitious 33 percent by 2020 
goal. SBX1-2 directs California Public Utilities 
Commission's Renewable Energy Resources Program to 
increase the amount of electricity generated from eligible 
renewable energy resources per year to an amount that 
equals at least 20% of the total electricity sold to retail 
customers in California per year by December 31, 2013, 
25% by December 31, 2016 and 33% by December 31, 
2020. The new RPS goals applies to all electricity retailers 
in the state including publicly owned utilities (POUs), 
investor-owned utilities, electricity service providers, and 
community choice aggregators. This new RPS preempts 
the California Air Resources Boards' 33 percent 
Renewable Electricity Standard. 

September 29, 
2011 

Assembly Bill 1504 
(Skinner, Chapter 534, Statutes 

of 2010) 

Forest resources and carbon sequestration. Bill requires 
Department of Forestry and Fire Protection and Air 
Resources Board to assess the capacity of its forest and 
rangeland regulations to meet or exceed the state's 
greenhouse goals, pursuant to AB 32. 

September 30, 
2008 

Senate Bill 375 
(Steinberg, Chapter 728, 

Statutes of 2008) 

Sustainable Communities & Climate Protection Act of 
2008 requires Air Resources Board to develop regional 
greenhouse gas emission reduction targets for passenger 
vehicles. ARB is to establish targets for 2020 and 2035 
for each region covered by one of the State's 18 
metropolitan planning organizations. 

October 14, Assembly Bill 118 Alternative Fuels and Vehicles Technologies 
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Table 9 
California Climate Change Legislation 

Date Legislation Description 

2007 (Núñez, Chapter 750, Statutes 
of 2007) 

The bill would create the Alternative and Renewable Fuel 
and Vehicle Technology Program, to be administered by 
the Energy Commission, to provide funding to public 
projects to develop and deploy innovative technologies 
that transform California's fuel and vehicle types to help 
attain the state's climate change policies. 

August 24, 
2007 

Senate Bill 97 
(Dutton, Chapter 187, Statutes 

of 2007) 

Directs Governor's Office of Planning and Research to 
develop CEQA guidelines "for the mitigation of 
greenhouse gas emissions or the effects of greenhouse 
gas emissions." 

July 18. 2006 
Assembly Bill 1803 

(Committee on Budget, 
Chapter 77, Statutes of 2006) 

Greenhouse gas inventory transferred to Air Resources 
Board from the Energy Commission. 

August 21, 
2006 

Senate Bill 1 
(Murray, Chapter 132, Statutes 

of 2006) 

California's Million Solar Roofs plan is enhanced by PUC 
and CEC's adoption of the California Solar Initiative. SB1 
directs PUC and CEC to expand this program to more 
customers and requiring the state's municipal utilities to 
create their own solar rebate programs. This bill would 
require beginning January 1, 2011, a seller of new homes 
to offer the option of a solar energy system to all 
customers negotiating to purchase a new home 
constructed on land meeting certain criteria and to 
disclose certain information. 

September 26, 
2006 

Senate Bill 107 
(Simitian, Chapter 464, 

Statutes of 2006) 

SB 107 directs California Public Utilities Commission's 
Renewable Energy Resources Program to increase the 
amount of renewable electricity (Renewable Portfolio 
Standard) generated per year, from 17% to an amount 
that equals at least 20% of the total electricity sold to 
retail customers in California per year by December 31, 
2010. 

September 27, 
2006 

Assembly Bill 32 
(Núñez, Chapter 488, Statutes 

of 2006) 

California Global Warming Solutions Act of 2006. This bill 
would require Air Resources Board (ARB) to adopt a 
statewide greenhouse gas emissions limit equivalent to 
the statewide greenhouse gas emissions levels in 1990 to 
be achieved by 2020. ARB shall adopt regulations to 
require the reporting and verification of statewide 
greenhouse gas emissions and to monitor and enforce 
compliance with this program. AB 32 directs Climate 
Action Team established by the Governor to coordinate 
the efforts set forth under Executive Order S-3-05 to 
continue its role in coordinating overall climate policy. 
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Table 9 
California Climate Change Legislation 

Date Legislation Description 

September 12, 
2002 

Senate Bill 1078 
(Sher, Chapter 516, Statutes of 

2002) 

This bill establishes the California Renewables Portfolio 
Standard Program, which requires electric utilities and 
other entities under the jurisdiction of the California 
Public Utilities Commission to meet 20% of their 
renewable power by December 31, 2017 for the 
purposes of increasing the diversity, reliability, public 
health and environmental benefits of the energy mix. 

September 7, 
2002 

Senate Bill 812 
(Sher, Chapter 423, Statutes of 

2002) 

This bill added forest management practices to the 
California Climate Action Registry members' reportable 
emissions actions and directed the Registry to adopt 
forestry procedures and protocols to monitor, estimate, 
calculate, report and certify carbon stores and carbon 
dioxide emissions that resulted from the conservation-
based management of forests in California. 

July 22, 2002 
Assembly Bill 1493 

(Pavley, Chapter 200, Statutes 
of 2002) 

The "Pavley" bill requires the registry, in consultation with 
the State Air Resources Board, to adopt procedures and 
protocols for the reporting and certification of reductions 
in greenhouse gas emissions from mobile sources for use 
by the state board in granting the emission reduction 
credits. This bill requires the state board to develop and 
adopt, by January 1, 2005, regulations that achieve the 
maximum feasible reduction of greenhouse gases emitted 
by passenger vehicles and light-duty trucks. 

October 11, 
2001 

Senate Bill 527 
(Sher, Chapter 769, Statutes of 

2001) 

This bill revises the functions and duties of the California 
Climate Action Registry and requires the Registry, in 
coordination with CEC to adopt third-party verification 
metrics, developing GHG emissions protocols and 
qualifying third-party organizations to provide technical 
assistance and certification of emissions baselines and 
inventories. SB 527 amended SB 1771 to emphasize 
third-party verification. 

September 30, 
2000 

Senate Bill 1771 
(Sher, Chapter 1018, Statutes 

of 2000) 

SB 1771 establishes the creation of the non-profit 
organization, the California Climate Action Registry and 
specifies functions and responsibilities to develop a 
process to identify and qualify third-party organizations 
approved to provide technical assistance and advice in 
monitoring greenhouse gas emissions and setting 
greenhouse gas (GHG) emissions baselines in 
coordination with CEC. Also, the bill directs the Registry 
to enable participating entities to voluntarily record their 
annual GHG emissions inventories. Also, SB 1771 directs 
CEC to update the state's greenhouse gas inventory from 
an existing 1998 report and continuing to update it every 
five years. 

September 28, 
1988 

Assembly Bill 4420 
(Sher, Chapter 1506, Statutes 

of 1988) 

The California Energy Commission (CEC) was statutorily 
directed to prepare and maintain the inventory of 
greenhouse gas emissions (GHG) and to study the effects 
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Table 9 
California Climate Change Legislation 

Date Legislation Description 

of GHGs and the climate change impacts on the state's 
energy supply and demand, economy, environment, 
agriculture, and water supplies. The study also required 
recommendations for avoiding, reducing, and addressing 
related impacts - and required the CEC to coordinate the 
study and any research with federal, state, academic, and 
industry research projects. 

1 Source: http://www.climatechange.ca.gov/state/legislation.html 
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Table 10 
California Climate Change Executive Orders 

Date Governor’s Executive Order Description 

July 17, 2015 Executive Order # B-32-15 

EO-B-32-15 directs State agencies to develop an 
integrated freight action plan by July 2016. Among other 
things, the plan calls for targets for transportation 
efficiency and a transition to near-zero-emission 
technologies. 

April 29, 2015 Executive Order # B-30-15 
EO-B-30-15 sets a greenhouse gas (GHG) emissions 
target for 2030 at 40 percent below 1990 levels. 

April 25, 2012 Executive Order # B-18-12 

EO-B-18-12 calls for significant reductions in state 
agencies' energy purchases and GHG emissions. The 
Executive Order included a Green Building Action Plan, 
which provided additional details and specific 
requirements for the implementation of the Executive 
Order 

March 23, 
2012 Executive Order # B-16-12 

EO-B-16-12 orders State agencies to facilitate the rapid 
commercialization of zero-emission vehicles (ZEVs). The 
Executive Order sets a target for the number of 1.5 
million ZEVs in California by 2025. Also, the Executive 
Order sets as a target for 2050 a reduction of GHG 
emissions from the transportation sector equaling 80 
percent less than 1990 levels. 

November 14, 
2008 

Executive Order # S-13-08 
EO-S-13-08 directs state agencies to plan for sea level rise 
and climate impacts through coordination of the state 
Climate Adaptation Strategy. 

January 18, 
2007 

Executive Order # S-01-07 

EO-S-01-07 establishes the 2020 target and Low Carbon 
Fuel Standard. The EO directs the Secretary of Cal/EPA as 
coordinator of 2020 target activities and requires the 
Secretary to report back to the Governor and Legislature 
biannually on progress toward meeting the 2020 target. 

October 18, 
2006 

Executive Order # S-20-06 
EO-S-20-06 establishes responsibilities and roles of the 
Secretary of Cal/EPA and state agencies in climate 
change. 

April 25, 2006 Executive Order # S-06-06 
EO-S-06-06 directs Secretary of Cal/EPA to participate in 
the Bio-Energy Interagency Working Group and addresses 
biofuels and bioenergy from renewable resources. 

June 1, 2005 Executive Order # S-03-05 

EO-S-3-05 establishes greenhouse gas emission reduction 
targets, creates the Climate Action Team and directs the 
Secretary of Cal/EPA to coordinate efforts with meeting 
the targets with the heads of other state agencies. The 
EO requires the Secretary to report back to the Governor 
and Legislature biannually on progress toward meeting 
the GHG targets, GHG impacts to California, Mitigation 
and Adaptation Plans. 

December 14, 
2004 

Executive Order # S-20-04 
EO-S-20-04 (Green Buildings) directs state agencies to 
reduce energy use in state owned buildings by 20% by 
2015 and increase energy efficiency. 

1 Source: http://www.climatechange.ca.gov/state/executive_orders.html 
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3.5 City of Rosemead General Plan Air Quality Element 
 
The City of Rosemead describes several goals and policies for addressing air quality and 
greenhouse gas in the General Plan Resources Management. The City of Rosemead 
recognizes the importance of ongoing land use planning, development, and public 
education measures to reduce air pollution. 
 
The project should comply with all applicable goals and polices of the General Plan in order 
to have a less than significant impact. The broad goals of the General Plan related to air 
quality are as follows: 
 
Goal 4:  Effective contributions to regional efforts to improve air quality and 

conserve energy. 

Policy 4.1:  Integrate air quality planning with City land use, economic development, and 
transportation planning efforts. 

Policy 4.2:  Support programs that reduce air quality emissions related to vehicular 
travel.  

Policy 4.3:  Support alternative transportation modes and technologies, and develop 
bike- and pedestrian-friendly neighborhoods and districts to reduce 
emissions associated with automobile use. 

Policy 4.4:  Encourage energy conservation efforts and the incorporation of energy-
saving designs and features into new and refurbished buildings. 

Policy 4.5:  Encourage public employees to follow energy conservation procedures.  

Policy 4.6:  Adopt a Climate Action Plan or Policy to address greenhouse gas mitigation. 
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3.6 GHG Emissions Inventory 
 
Table 11 shows the latest GHG emission inventories at the national, state, regional and 
local levels. 

Table 11 
GHG Emissions Inventory1 

United States 
(2016)2 

State of California 
(2016)3 

SCAG 
(2008)4 City of Rosemead 

6,511 MMTCO2e 429 MMTCO2e 230.7 MMTCO2e -- 

 MMTCO2e = Million Metric Tons of Carbon Dioxide Equivalent 
2 https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks 
3 https://www.arb.ca.gov/cc/inventory/data/data.htm 
4 http://www.scag.ca.gov/programs/Pages/GreenhouseGases.aspx 
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4.0 Modeling Parameters and Assumptions  
 
The California Emissions Estimator Model Version 2016.3.2 (CalEEMod) was used to 
calculate criteria air pollutants and GHG emissions from the construction and operation of 
the project. CalEEMod is a statewide land use emissions computer model designed to 
provide a uniform platform for government agencies, land use planners, and 
environmental professionals to quantify criteria air pollutant and GHG emissions.  
 
The model quantifies direct emissions from construction and operation activities (including 
vehicle use), as well as indirect emissions, such as GHG emissions from off-site energy 
generation, solid waste disposal, vegetation planting and/or removal, and water use. The 
model also identifies mitigation measures to reduce criteria pollutant and GHG emissions. 
The model was developed for the California Air Pollution Control Officers Association 
(CAPCOA) in collaboration with the California air districts. 
 
4.1 Construction Assumptions 
 
Construction of the project is assumed to begin in the year 2021 and last approximately 12 
months. Construction activity will consist of demolition of approximately 1,470 square feet 
of buildings, site preparation, grading, building construction, paving, and architectural 
coating. The grading phase requires soil import of approximately 1,000 cubic yard of fill 
materials. Construction phases are not expected to overlap. The project’s construction 
schedule is based on the project phasing and description are based on the CalEEMod 
defaults.   
 
The CalEEMod default construction equipment list is based on survey data and the size of 
the site. The parameters used to estimate construction emissions, such as the worker and 
vendor trips and trip lengths, utilize the CalEEMod defaults. The construction equipment 
list is shown in Table 12. 
 
The quantity of fugitive dust estimated by CalEEMod is based on the number of equipment 
used during site preparation and grading.  CalEEMod estimates the worst-case fugitive dust 
impacts will occur during the grading phase. The maximum daily disturbance footprint 
would be 2.0 acres per 8-hour day with all equipment in use.  
 
Based on recent discussions with SCAQMD, the Fact Sheet for Applying CalEEMod to 
Localized Significance Thresholds should no longer be used to determine disturbance 
acreage. 
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Table 12 
Construction Equipment Assumptions Phase 1 

Phase Equipment Amount 
Hours 

Per 
Day 

Soil 
Disturbance 

Rate 
(Acres/ 

8hr-Day) 

Equipment 
Daily 

Disturbance 
Footprint 

(Acres) 

Total Phase 
Daily 

Disturbance 
Footprint 

(Acres) 

Demolition 
Concrete/Industrial Saws 1 8 0.0 0.0 

2.0 Rubber Tired Dozers 1 8 0.5 0.5 
Tractors/Loaders/Backhoes 3 8 0.5 1.5 

Site 
Preparation 

Graders 1 8 0.5 0.5 
1.4 Scrapers 1 8 0.5 0.5 

Tractors/Loaders/Backhoes 1 7 0.5 0.4 

Grading  
Graders 1 6 0.5 0.4 

1.2 Rubber Tired Dozers 1 6 0.5 0.4 
Tractors/Loaders/Backhoes 1 7 0.5 0.438 

Building 
Construction 

Cranes 1 6 0.0 0.0 

0.4 
Forklifts 1 6 0.0 0.0 
Generator Sets 1 8 0.0 0.0 
Tractors/Loaders/Backhoes 1 6 0.5 0.4 
Welders 3 8 0.0 0.0 

Paving 

Cement and Mortar 
Mixers 1 6 0.0 0.0 

0.5 
Pavers 1 6 0.0 0.0 
Paving Equipment 1 8 0.0 0.0 
Rollers 1 7 0.0 0.0 
Tractors/Loaders/Backhoes 1 8 0.5 0.5 

Architectural 
Coating 

Air Compressors 1 6 0.0 0.0 0.0 

1 CalEEMod Defaults 
 
4.2 Localized Construction Analysis Modeling Parameters 
 

CalEEMod calculates construction emissions based on the number of equipment hours and 
the maximum daily disturbance activity possible for each piece of equipment.  This report 
identifies the following parameters in the project design or applicable mitigation measures 
in order to compare CalEEMod reported emissions against the localized significance 
threshold lookup tables: 
 
1) The off-road equipment list (including type of equipment, horsepower, and hours of 

operation) assumed for the day of construction activity with maximum emissions. 
2) The maximum number of acres disturbed on the peak day. 
3) Any emission control devices added onto off-road equipment. 
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4) Specific dust suppression techniques used on the day of construction activity with 
maximum emissions. 

 
4.3 Operational Assumptions 
 
Operational emissions occur over the life of the project and are considered “long-term” 
sources of emissions. Operational emissions include both direct and indirect sources. This 
section briefly describes the operational sources of emissions analyzed for the project. 

4.3.1 Mobile Source Emissions  

 
Mobile source emissions are the largest source of long-term air pollutants from the 
operation of the project. Mobile sources are direct sources of project emissions that are 
primarily attributed to tailpipe exhaust and road dust (tire, brake, clutch, and road surface 
wear) from motor vehicles traveling to and from the site. 
 
Estimates of mobile source emissions require information on four parameters: trip 
generation, trip length, vehicle/fleet mix, and emission factors (quantity of emission for 
each mile traveled or time spent idling by each vehicle).   
 
The trip generation rates for this project are based on the latest version of the ITE Trip 
Generation Manual.  
 
Trip summary information is shown in Table 13. 
 

Table 13 
Trip Generation Rates 

Land Use ITE Code Units1 
Daily Trip Rate2 

Weekday Saturday Sunday 

Multi-Family Housing 221 DU 5.44 4.91 4.09 

1 DU = Dwelling Unit; TSF = Thousand Square Feet 
2 Source: ITE Trip Generation Manual 10th Edition 
 
The Emission Factors (EMFAC) 2014 model is used to estimate the mobile source emissions 
are embedded in the CalEEMod emissions model. No adjustments have been made to 
default emission factors. 
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The project’s total vehicle miles traveled is shown in the table 14 for this project. 
 

Table 14 
Operational Vehicle Miles Traveled 

Land Use 
Annual Vehicle Miles Traveled 

(VMT) 

Multi-Family Housing 547,818 

1 CalEEMod Defaults 
 
The operational vehicle fleet mix is shown in Table 15. The fleet mix for the project is based 
on CalEEMod default. 
 

Table 15 
Vehicle Mix for Trips1 

YUY Vehicle Mix (%) 

Light Duty Automobile (LDA) 54.65% 

Light Duty Truck (LDTI) 4.50% 

Light Duty Truck (LDT2) 20.40% 

Medium Duty Truck (MDV) 12.04% 

Light Heavy Truck (LHD1) 1.57% 

Light Heavy Truck (LHD2) 0.62% 

Medium Heavy Truck (MHD) 2.01% 

Heavy Heavy Truck (HHD) 3.07% 

Other Bus (OBUS) 0.25% 

Urban Bus (UBUS) 0.22% 

Motorcycle (MCY) 0.51% 

School Bus (SBUS) 0.07% 

Motor Home (MH) 0.09% 

Total 100.0% 

1 CalEEMod defaults 

 
 
 
 
 
 
4.3.2 Energy Source Emissions  
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Energy usage includes both direct and indirect sources of emissions. Direct sources of 
emissions include on-site natural gas usage (non-hearth) for heating, while indirect 
emissions include electricity generated by offsite power plants. Natural gas use is measured 
in units of a thousand British Thermal Units (kBTU) per size metric for each land use 
subtype and electricity use is measured in kilowatt hours (kWh) per size metric for each 
land use subtype. 
 
CalEEMod divides building electricity and natural gas use into uses that are subject to Title 
24 standards and those that are not. Lighting electricity usage is also calculated as a 
separate category in CalEEMod. For electricity, Title 24 uses include the major building 
envelope systems covered by Part 6 (California Energy Code) of Title 24, such as space 
heating, space cooling, water heating, and ventilation. Non-Title 24 uses include all other 
end uses, such as appliances, electronics, and other miscellaneous plug-in uses. Because 
some lighting is not considered as part of the building envelope energy budget, and since a 
separate mitigation measure is applicable to this end use, CalEEMod makes lighting a 
separate category. 
 
For natural gas, uses are likewise categorized as Title 24 or Non-Title 24. Title 24 uses 
include building heating and hot water end uses. Non-Title 24 natural gas uses include 
cooking and appliances (including pool/spa heaters).  
 
The baseline values are based on the California Energy Commission (CEC) sponsored 
California Commercial End Use Survey (CEUS) and Residential Appliance Saturation Survey 
(RASS) studies.  
 
Table 16 shows the total annual expected electricity and natural gas usage for the 
proposed project. 
 

Table 16 
Electricity and Natural Gas Usage 

Land Use Electricity Usage1 
(KWhr/yr)2 

Natural Gas Usage1 
(KBTU/yr)2 

Multi-Family Housing  125,493 415,281 

1 CalEEMod default estimates.  
2 KWhr/yr = Kilowatt Hours per Year 
  KBTU/yr = Thousand British Thermal Units per Year 

 
4.3.3 Area Source Emissions  



 

4-6 
 

 
Area source emissions are direct sources of emissions that fall under four categories; 
hearths, consumer products, architectural coatings, and landscaping equipment. Per 
SCAQMD rule 445, no wood burning devices are allowed in new developments; therefore, 
no wood hearths are included in this project.  
 
Consumer products are various solvents used in non-industrial applications which emit 
ROGs during their product use. These typically include cleaning supplies, kitchen aerosols, 
cosmetics and toiletries. 

4.3.4  Other Sources of Operational Emissions  
 
Water.  Greenhouse gas emissions are generated from the upstream energy required to 
supply and treat the water used on the project site. Indirect emissions from water usage 
are counted as part of the project’s overall impact. The estimated water usage for the 
project is reported in Table 18 and recommendations to reduce water usage are discussed 
in Section 6.0. 
 
Waste. CalEEMod calculates the indirect GHG emissions associated with waste that is 
disposed of at a landfill. The program uses annual waste disposal rates from the California 
Department of Resources Recycling and Recovery (CalRecycle) data for individual land uses. 
The program quantifies the GHG emissions associated with the decomposition of the waste 
which generates methane based on the total amount of degradable organic carbon.  
 
The estimated waste generation by the project is reported in Table 17 and 
recommendations to reduce waste generation in landfills are discussed in Section 6.0   
 

Table 17 
Operational Water Usage and Waste Generation 

Land Use 

Water Usage 
(gallons/year)1 

Waste 
Generation 
(tons/year)1 

Indoor Outdoor Total 

Multi-Family Housing  2,019,775 1,273,336 3,293,111 14.26 

1 CalEEMod default estimates.  
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5.0 Significance Thresholds         
 
5.1 Air Quality Regional Significance Thresholds 
 
The SCAQMD has established air quality emissions thresholds for criteria air pollutants for 
the purposes of determining whether a project may have a significant effect on the 
environment per Section 15002(g) of the Guidelines for implementing CEQA. By complying 
with the thresholds of significance, the project would be in compliance with the SCAQMD 
Air Quality Management Plan (AQMP) and the federal and state air quality standards. 
 
Table 18 lists the air quality significance thresholds for the six air pollutants analyzed in this 
report. Lead is not included as part of this analysis as the project is not expected to emit 
lead in any significant measurable quantity.  
 

Table 18 
SCAQMD Regional Significance Thresholds 

Pollutant Construction (lbs/day) Operation (lbs/day) 

NOX 100 55 

VOC 75 55 

PM10 150 150 

PM2.5 55 55 

SOX 150 150 

CO 550 550 

1 Source: http://www.aqmd.gov/docs/default-source/ceqa/handbook/scaqmd-air-quality-significance-
thresholds.pdf 

 
5.2 Air Quality Localized Significance Thresholds 
 
Air quality emissions were analyzed using the SCAQMD’s Mass Rate Localized Significant 
Threshold (LST) Look-up Tables.   
 
Table 19 lists the Localized Significance Thresholds (LST) used to determine whether a 
project may generate significant adverse localized air quality impacts. LSTs represent the 
maximum emissions from a project that are not expected to cause or contribute to an 
exceedance of the most stringent applicable federal or state ambient air quality standard. 
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LSTs are developed based on the ambient concentrations of four applicable air pollutants 
for source receptor area (SRA) 8 – West San Gabriel Valley.  
 
The nearest existing sensitive receptors are located along the northern and eastern property 
line of the site, less than 25 meters from potential areas of on-site construction and 
operational activity. Although receptors are located closer than 25 meters to the site, 
SCAQMD LST methodology states that projects with boundaries located closer than 25 
meters to the nearest receptor should use the LSTs for receptors located at 25 meters.  
 
The daily disturbance area is calculated to be 2 acres, LST threshold for 2-acre disturbance 
area has been used. 
 

Table 19 
SCAQMD Localized Significance Thresholds1 (LST)  

Pollutant Construction (lbs/day) Operational (lbs/day) 

NOX 98.0 98.0 

CO 812.0 812.0 

PM10 6.0 2.0 

PM2.5 4.0 1.0 

1 Source: SCAQMD Mass Rate Localized Significance Thresholds for 2-acre site in SRA-8 at 25 meters 

 

5.3 Microscale CO Concentration Standards  

 
The significance of localized CO impacts depends on whether ambient CO levels in the 
vicinity of the project are above or below federal or state standards. If ambient levels are 
below the standards, a project is considered to have a significant impact if project 
emissions result in an exceedance of the AAQS. If ambient levels already exceed State or 
federal standards, project emissions are considered significant if they increase 1-hour CO 
concentrations by 1.0 ppm or more or 8-hour CO concentrations by 0.45 ppm or more. 
 
Current CO levels in the SCAB are in attainment of both federal and state standards, and 
local air quality monitoring data indicates there have not been any localized exceedances of 
CO over the past three years. Therefore, the project must not contribute to an exceedance 
of a federal or state ambient air quality standard. 
 
 



 

5-3 
 
 

5.4 GHG Significance Thresholds 
 
5.4.1 SCAQMD Recommended GHG Thresholds 
 
For quantifiable analysis purposes, the project GHG emissions are also compared to the 
SCAQMD Interim CEQA Greenhouse Gas (GHG) Significance Thresholds, December 2008. 
The purpose of the SCAQMD thresholds of significance is to assist local agencies with 
determining the impact of a project for CEQA. SCAQMD’s objective in providing the GHG 
guidelines is to establish a performance standard that will ultimately contribute to reducing 
GHG emissions below 1990 levels, and thus achieve the requirements of the California 
Global Warming Solutions Act (AB 32). The SCAQMD has held several GHG Significance 
Thresholds Stakeholder Working Group meetings where staff has presented updated 
recommendations that serve in addendum to the interim document.  
 
The SCAQMD describes a five-tiered approach for determining GHG Significance 
Thresholds.  
  
 Tier 1 - If a project is exempt from CEQA, project-level and cumulative GHG emissions 

are less than significant. 
 
 Tier 2 - If the project complies with a GHG emissions reduction plan or mitigation 

program that avoids or substantially reduces GHG emissions in the project’s geographic 
area (i.e., city or county), project-level and cumulative GHG emissions are less than 
significant. 

 
For projects that are not exempt or where no qualifying GHG reduction plans are directly 
applicable, SCAQMD requires an assessment based on the following tiers. 
 
 Tier 3 - Consists of screening values that are intended to capture 90 percent of the 

GHG emissions from projects. If a project’s emissions are under the screening 
thresholds, then the project is less than significant. SCAQMD has presented two options 
that lead agencies could choose for screening values. Option #1 sets the thresholds for 
residential projects to 3,500 MTCO2e/year, commercial projects to 1,400 MTCO2e/year), 
and the mixed use to 3,000 MTCO2e/year. Option #2 sets a single numerical threshold 
for all non-industrial projects of 3,000 MTCO2e/year. The current staff recommendation 
is to use option #2, but allows lead agencies to choose option #1 if they prefer. 
Regardless of which option a lead agency chooses to follow, it is recommended that 
the same option is consistently used for all projects. 
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Table 20 shows the screening levels described in option #2, which has been used 
previously in the City of Rosemead. 
 
 

Table 20 
SCAQMD Tier 3 GHG Screening Values 

Land Use Screening Value 

Industrial Projects 10,000 MTCO2e/Yr 

Residential/Commercial Projects 3,000 MTCO2e/Yr 

 
 Tier 4 - includes three performance standard compliance options to demonstrate that a 

project is not significant for GHG emissions.  
 

Compliance Option 1 consists of achieving a target percentage reduction in emission 
compared to the business as usual (BAU) methodology. The project proponent would 
need to incorporate design features into the project and/or implement GHG mitigation 
measures to demonstrate a 30 percent reduction in GHG emissions below BAU that is 
consistent with the current applicable goals of AB 32 in the State of the California.  
 
Compliance Option 2 consists of early compliance with AB 32 through early 
implementation of CARB’s Scoping Plan Measures. This option is intended for projects 
in sectors subject to the Scoping Plan Measures.  
 
Compliance Option 3 consists of establishing efficiency-based performance standards 
at the plan level (program-level projects such as general plans) and project level. 
Efficiency standards are based on the amount of GHG emissions (MTCO2e/year) per 
Service Population (SP). SP is defined as the sum of the residential and employment 
populations provided by a project. 
 

  Table 21 
SCAQMD Tier 4 Efficiency Thresholds 

Project Type 
Efficiency Thresholds1 

Target Year 2020 Target Year 2035 

Plan (Program) Level 6.6 MTCO2e/yr/SP 4.1 MTCO2e/yr/SP 

Project Level 4.8 MTCO2e/yr/SP 3.0 MTCO2e/yr/SP 
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 Tier 5 – involves implementing off-site mitigation or the purchasing of offsets to 
reduce GHG emissions to less than the proposed screening level. The project 
proponent would be required to provide offsets for the life of the project, which is 
defined as 30 years.  

By complying with the SCAQMD GHG thresholds of significance, the project is considered 
to be in compliance with the applicable State GHG legislation. 
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6.0 Air Quality Impact Analysis  
 
Consistent with CEQA and the State CEQA Guidelines, a significant impact related to air 
quality would occur if the proposed project is determined to:  
 

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

b) 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. 
 

c) Expose sensitive receptors to substantial pollutant concentrations. 
 

d) Result in other emissions (such as those leading to odors) adversely affecting a 
substantial number of people. 
 

6.1 Short Term Air Quality Impacts - Construction 

6.1.1 Regional Emissions - Construction 
 
Regional air quality emissions include both on-site and off-site emissions associated with 
construction of the project. Regional daily emissions of criteria pollutants are compared to 
the SCAQMD regional thresholds of significance.  
 
As shown in Table 22, regional daily emissions of criteria pollutants are expected to be 
below the allowable thresholds of significance.  
 
CalEEMod daily emissions outputs are provided in Appendix A.  
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Table 22 
Regional Construction Emissions  

Maximum Daily Emissions (lbs/day)1 

Activity VOC NOx CO SO2 PM10 PM2.5 

Demolition 2.06 19.83 14.99 0.03 1.22 1.02 

Site Preparation 1.59 17.45 7.88 0.02 3.07 1.86 

Grading  1.59 22.84 8.71 0.04 3.19 1.75 

Building Construction 1.93 14.00 13.86 0.03 0.95 0.73 

Paving 0.84 7.78 9.38 0.01 0.56 0.42 

Architectural Coating 19.64 1.54 1.98 0.00 0.14 0.11 

Maximum1 20.47 22.84 13.86 0.04 3.19 1.86 

SCAQMD Threshold 75 100 550 150 150 55 

Exceeds Threshold (?) No No No No No No 
1 Maximum daily emission during summer or winter; includes both on-site and off-site project emissions. 

 
The project must follow all standard SCAQMD rules and requirements with regards to 
fugitive dust control, as described in Section 6.1.3. Compliance with the dust control is 
considered a standard requirement and included as part of the project’s design features, 
not mitigation.  
 
Table 22 shows that, the project’s daily construction emissions will be below the applicable 
SCAQMD regional air quality standards and thresholds of significance. As a result, the 
project would not contribute substantially to an existing or projected air quality violation.  
 
Furthermore, by complying with the SCAQMD standards, the project would not contribute 
to 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). 
 
The project’s short-term construction impact on regional air resources is less 
than significant with mitigation. 
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6.1.2 Localized Emissions - Construction 
 
Table 23 illustrates the construction related localized emissions and compares the results to 
SCAQMD LST thresholds. As shown in Table 23, the emissions will be below the SCAQMD 
thresholds of significance for localized construction emissions. The project must follow all 
standard SCAQMD rules and requirements with regards to fugitive dust control, as 
described in Section 6.1.3. Compliance with the dust control is considered a standard 
requirement and included as part of the project’s design features, not mitigation.  
 
The project’s short-term construction impact to localized air resources is less 
than significant. 
 

Table 23 
Localized Construction Emissions 

Maximum Daily Emissions (lbs/day)1 

Activity NOx CO PM10 PM2.5 

On-site Emissions 17.42 12.90 2.98 1.83 

SCAQMD Construction Threshold2 98.0 812.0 6.0 4.0 

Exceeds Threshold (?) No No No No 
1 Maximum daily emission during summer or winter; includes on-site project emissions only. 
2 Reference 2006-2008 SCAQMD Mass Rate Localized Significant Thresholds for construction and operation. 
 SRA-8, West San Gabriel Valley, 2-acre site, receptor distance 25 meters. 

6.1.3 Fugitive Dust - Construction  
 
The Project is required to comply with regional rules that assist in reducing short-term air 
pollutant emissions associated with suspended particulate matter, also known as fugitive 
dust. Fugitive dust emissions are commonly associated with land clearing activities, cut-
and-fill grading operations, and exposure of soils to the air and wind. SCAQMD Rule 403 
requires that fugitive dust is controlled with best-available control measures so that the 
presence of such dust does not remain visible in the atmosphere beyond the property line 
of the emission source. In addition, SCAQMD Rules 402 and 403 require implementation 
of dust suppression techniques to prevent fugitive dust from creating a nuisance off site. 
 
Applicable suppression techniques are as follows: 
 

1. All active construction areas shall be watered two (2) times daily. 
2. Speed on unpaved roads shall be reduced to less than 15 mph. 
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3. Any visible dirt deposition on any public roadway shall be swept or washed 
at the site access points within 30 minutes. 

4. Any on-site stockpiles of debris, dirt or other dusty material shall be covered 
or watered twice daily. 

5. All operations on any unpaved surface shall be suspended if winds exceed 15 
mph. 

6. Access points shall be washed or swept daily. 
7. Construction sites shall be sandbagged for erosion control. 
8. Apply nontoxic chemical soil stabilizers according to manufacturers’ 

specifications to all inactive construction areas (previously graded areas 
inactive for 10 days or more). 

9. Cover all trucks hauling dirt, sand, soil, or other loose materials, and maintain 
at least 2 feet of freeboard space in accordance with the requirements of 
California Vehicle Code (CVC) section 23114. 

10. Pave or gravel construction access roads at least 100 feet onto the site from 
the main road and use gravel aprons at truck exits. 

11. Replace the ground cover of disturbed areas as quickly possible. 
12. A fugitive dust control plan should be prepared and submitted to SCAQMD 

prior to the start of construction. 
 
Localized construction emissions, shown in Section 6.1.2, indicate daily construction 
emissions, with standard control measures, would be below the applicable thresholds 
established by the SCAQMD. The proposed project’s short-term construction 
activities would cause less than significant Fugitive Dust impacts. 
 
6.1.4 Odors - Construction 
 
Heavy-duty equipment in the project area during construction will emit odors; however, 
the construction activity would cease to occur after individual construction is completed. 
The project is required to comply with Rule 402 during construction, which states that a 
person shall not discharge from any source whatsoever such quantities of air contaminants 
or other material which cause injury, detriment, nuisance, or annoyance to any 
considerable number of persons or to the public, or which endanger the comfort, repose, 
health or safety of any such persons or the public, or which cause, or have a natural 
tendency to cause, injury or damage to business or property. No other sources of 
objectionable odors have been identified for the proposed Project. Therefore, the project 
impact from odor emissions is less than significant.  
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6.1.5 Asbestos - Construction 
 
Based on the California Division of Mines and Geology General Location Guide for 
Ultramafic Rocks in California - Areas More Likely to Contain Naturally Occurring Asbestos, 
naturally occurring asbestos, found in serpentine and ultramafic rock, has not been shown 
to occur within in the vicinity of the project site. Therefore, the potential risk for naturally 
occurring asbestos (NOA) during project construction is small. However, in the event NOA 
is found on the site, the project will be required to comply with the National Emission 
Standard for Hazardous Air Pollutants (NESHAP) standards. An Asbestos NESHAP 
Notification Form shall be completed and submitted to the CARB immediately upon 
discovery of the contaminant. The project will be required to follow NESHAP standards for 
emissions control during site renovation, waste transport and waste disposal. A person 
certified in asbestos removal procedures will be required to supervise on-site activities.  
 
The project also includes demolition of existing structures (residential buildings) that would 
be subject to the National Emissions Standards for Asbestos (40CFR Part 61 Subpart M). 
Prior to demolition of existing structures, an asbestos evaluation must be completed in 
accordance with the Asbestos NESHAP regulations. Section 61.145 requires written 
notification of demolition operations. Asbestos NESHAP demolition/Renovation Notification 
Form can be downloaded at http://www.arb.ca.gov/enf/asbestosform.pdf. 
 
This notification should be typewritten and postmarked or delivered no later than ten (10) 
days prior to the beginning of the asbestos demolition or removal activity. 
 
By following the required asbestos abatement protocols, the project impact is less than 
significant. 
 

6.1.6 Diesel Particulate Matter - Construction 
 
The greatest potential for toxic air contaminant emissions from the project would be 
related to diesel particulate matter (DPM) emissions associated with heavy diesel equipment 
used during construction.  
 
The Office of Environmental Health Hazards Assessment (OEHHA) has adopted the Air 
Toxics Hot Spots Program Guidance Manual for the Preparation of Health Risk Assessments 
2015. OEHHA has developed a cancer risk factor and non-cancer chronic reference 
exposure level for DPM, but these factors are based on continuous exposure over a 30-year 
time frame. No short-term acute exposure levels have been developed for DPM. 
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Given the short-term construction schedule, the proposed project’s construction activity is 
not expected to be a long-term (i.e., 30 years) substantial source of toxic air contaminant 
emissions and corresponding individual cancer risk. Furthermore, as shown in Tables 23 
and 24, construction-based particulate matter (PM) emissions (including diesel exhaust 
emissions) do not exceed regional or local thresholds. 
 
Therefore, the project is not expected to cause significant impacts related to TAC and DPM 
emissions. 
 
Since the project is located adjacent to an elementary school and residential uses with 
sensitive receptors located less than 25 meters from the site, the project should implement 
the best available pollution control strategies to minimize potential health risks. The 
following DPM control measures include: 
 

 Utilize low emission “clean diesel” equipment with Tier 3 modified to Tier 4 or Tier 4 
that include diesel oxidation catalysts and diesel particulate filters that meet the 
latest CARB best available control technology. 
 

 Establish staging areas for the construction equipment that are as distant as 
possible from adjacent sensitive receptors; 
 

 Establish an electricity supply to the construction site and use electric powered 
equipment instead of diesel-powered equipment or generators, where feasible; 
 

 Use haul trucks with on-road engines instead of off-road engines for on-site 
hauling. 
 

 Provide temporary dust barriers or construct perimeter walls during the first phase 
of construction. 

 
It should be noted that a quantified diesel health risk assessment (HRA) was not included 
within the scope of this analysis.  
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6.2 Long Term Air Quality Impacts - Operation  

6.2.1 Regional Emissions - Operation 
 
Long-term operational air pollutant impacts from the project are shown in Table 24. The 
project is not expected to exceed any of the allowable daily emissions thresholds for criteria 
pollutants at the regional level. CalEEMod daily emissions outputs are provided in Appendix 
A. 
 
The project’s daily operational emissions will be below the applicable SCAQMD regional air 
quality standards and thresholds of significance, and the project would not contribute 
substantially to an existing or projected air quality violation. Furthermore, by complying 
with the SCAQMD standards, the project would not contribute to 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).  
 
The project related long-term air quality impacts are less than significant. 
 

Table 24 
Regional Operational Emissions 

Maximum Daily Emissions (lbs/day)1 

Activity VOC NOx CO SO2 PM10 PM2.5 

Mobile Sources 0.30 1.49 4.14 0.02 1.24 0.34 

Energy Sources 0.01 0.10 0.04 0.00 0.01 0.01 

Area Sources 0.80 0.47 2.75 0.00 0.05 0.05 

Total 1.11 2.06 6.93 0.02 1.30 0.40 

SCAQMD Threshold 55 55 550 150 150 55 

Exceeds Threshold (?) No No No No No No 
1 Maximum daily emission during summer or winter; includes both on-site and off-site project emissions. 

6.2.2 Localized Operational Emissions - Operation 
 
Table 25 shows the localized operational emissions and compares the results to SCAQMD 
Localized Significance Thresholds (LST) thresholds of significance. As shown in Table 25, 
the emissions will be below the SCAQMD thresholds of significance for localized 
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operational emissions. The project will result in less than significant localized 
operational emissions impacts. 
 

Table 25 
Localized Operational Emissions 

Maximum Daily Emissions (lbs/day)1 

LST Pollutants 
NOx CO PM10 PM2.5 

(lbs/day) (lbs/day) (lbs/day) (lbs/day) 

On-site Emissions2 0.65 3.00 0.12 0.07 

SCAQMD Operation Threshold3 114.0 861.0 2.0 1.0 

Exceeds Threshold (?) No No No No 

1 Maximum daily emission in summer or winter.  
2 Mobile source emissions include on-site vehicle emissions only. It is estimated that approximately 5% of 
mobile emissions will occur on the project site. 
3 Reference: 2006-2008 SCAQMD Mass Rate Localized Significant Thresholds for construction and operation 
Table C-1 through C-6; SRA 8, West San Gabriel Valley, disturbance area of 2-acre and receptor distance of 
25 meters. 
 
6.2.3 Odors - Operation 
 
Land uses that commonly receive odor complaints include agricultural uses (farming and 
livestock), chemical plants, composting operations, dairies, fiberglass molding facilities, 
food processing plants, landfills, refineries, rail yards, and wastewater treatment plants. The 
proposed project does not contain land uses that would typically be associated with 
significant odor emissions.  
 
The project will be required to comply with standard building code requirements related to 
exhaust ventilation, as well as comply with SCAQMD Rule 402. Rule 402 requires that a 
person may not discharge from any source whatsoever such quantities of air contaminants 
or other material which cause injury, detriment, nuisance, or annoyance to any 
considerable number of persons or to the public, or which endanger the comfort, repose, 
health or safety of any such persons or the public, or which cause, or have a natural 
tendency to cause, injury or damage to business or property. Project related odors are not 
expected to meet the criteria of being a nuisance. The project’s operation would result 
in less than significant odor impacts. 
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6.2.4 Toxic Air Contaminants - Operations 
 
The project would consist of Multi-Family residential uses. This type of project does not 
include major sources of toxic air contaminants (TAC) emissions that would result in 
significant exposure of sensitive receptors to substantial pollutant concentrations over the 
lifetime of the project. Therefore, the project impact is considered less than 
significant. 

6.3 CO Hot Spot Emissions 
 
A CO hot spot is a localized concentration of carbon monoxide (CO) that is above the state 
one-hour standard of 20 ppm or the eight-hour standard of 9 ppm. At the time of the 
publishing of the 1993 CEQA Air Quality Handbook, the SCAB was designated 
nonattainment, and projects were required to perform hot spot analyses to ensure they did 
not exacerbate an existing problem. Since this time, the SCAB has achieved attainment 
status and the potential for hot spots caused by vehicular traffic congestion has been 
greatly reduced. In fact, the SCAQMD Air Quality Management Plan (AQMP) found that 
peak CO concentrations were primarily the result of unusual meteorological and 
topographical conditions, not traffic congestion. Additionally, the 2003 SCAQMD AQMP 
found that, at four of the busiest intersections in SCAB, there were no CO hot spots 
concentrations.  
 
Furthermore, in the 2003 SCAQMD AQMP found that, at four of the busiest intersections 
in Los Angeles, there were no CO hot spots concentrations. Therefore, it is reasonable to 
conclude that the project would not significantly increase traffic congestion in the vicinity 
of the site that would lead to the formation of CO Hot Spots. The project impact to CO 
Hot Spots is less than significant. 

6.4 SCAQMD Air Quality Management Plan Consistency  
 
CEQA requires a discussion of any inconsistencies between a proposed project and 
applicable General Plans and Regional Plans (CEQA Guidelines Section 15125).  The 
regional plan that applies to the proposed project includes the SCAQMD AQMP.  
Therefore, this section discusses any potential inconsistencies in the proposed project with 
the AQMP. 
 
The purpose of this discussion is to set forth the issues regarding consistency with the 
assumptions and objectives of the AQMP and discuss whether the proposed project would 
interfere with the region’s ability to comply with Federal and State air quality standards.  If 
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the decision-makers determine that the proposed project is inconsistent, the lead agency 
may consider project modifications or inclusion of mitigation to eliminate the 
inconsistency. 
 
The SCAQMD CEQA Handbook states that "New or amended General Plan Elements 
(including land use zoning and density amendments), Specific Plans, and significant 
projects must be analyzed for consistency with the AQMP."  Strict consistency with all 
aspects of the plan is usually not required.  A proposed project should be considered to be 
consistent with the AQMP if it furthers one or more policies and does not obstruct other 
policies.   
 
The SCAQMD CEQA Handbook identifies two key indicators of consistency: 
 
(1) Whether the project will result in an increase in the frequency or severity of existing 

air quality violations or cause or contribute to new violations or delay timely 
attainment of air quality standards or the interim emission reductions specified in 
the AQMP. 

 
(2) Whether the project will exceed the assumptions in the AQMP in 2016 or 

increments based on the year of project buildout and phase. 
 
6.4.1 Criterion 1 - Increase in the Frequency or Severity of Violations 
 
The results of the short-term construction emission levels and long-term operational 
emission levels show that the project would not result in significant impacts based on the 
SCAQMD regional and local thresholds of significance. Therefore, the proposed project 
would not contribute to the exceedance of an air pollutant concentration standard and is 
found to be consistent with the AQMP for the first criterion. 
 
6.4.2 Criterion 2 - Exceed Assumptions in the AQMP 
 
Consistency with the AQMP assumptions is determined by performing an analysis of the 
proposed project with the assumptions in the AQMP. The emphasis of this criterion is to 
ensure that the analyses conducted for the proposed project are based on the same 
forecasts as the AQMP.  The 2016-2040 Regional Transportation/Sustainable Communities 
Strategy, prepared by the Southern California Association of Governments (SCAG), 2016, 
includes chapters on: the challenges in a changing region, creating a plan for our future, 
and the road to greater mobility and sustainable growth. These chapters currently respond 
directly to federal and state requirements placed on SCAG. Local governments are required 
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to use these as the basis of their plans for purposes of consistency with applicable regional 
plans under CEQA.   
 
The project requires a General Plan amendment from Medium Density Residential to High 
Density Residential. As a result, the proposed project is expected to result in increased 
operational emissions, including mobile sources and energy sources, compared to the 
previously approved use. However, as shown in the regional and localized emissions 
analysis, the project is below the SCAQMD thresholds of significant for cumulative impacts. 
The impact is considered less than significant. 
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7.0 Greenhouse Gas Impact Analysis  
 
Consistent with CEQA Guidelines, a significant impact related to greenhouse gas would 
occur if the proposed project is determined to:  
 

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 emissions of greenhouse gases. 
 

7.1 Greenhouse Gas Emissions - Construction 
 
Greenhouse gas emissions are estimated for on-site and off-site construction activity using 
CalEEMod. Table 26 shows the construction greenhouse gas emissions, including 
equipment and worker vehicle emissions for all phases of construction. Construction 
emissions are averaged over 30 years and added to the long-term operational emissions, 
pursuant to SCAQMD recommendations. 
 
CalEEMod annual GHG output calculations are provided in Appendix B. 
 

Table 26 
Construction Greenhouse Gas Emissions 

Activity 
Emissions (MTC02e)1 

On-site Off-site Total 

Demolition 21.21 1.55 22.76 

Site Preparation 1.52 0.08 1.60 

Grading 2.50 4.93 7.43 

Building Construction 182.36 29.18 211.54 

Paving 5.93 0.64 6.57 

Architectural Coating 1.28 0.20 1.48 

Total 193.59 35.03 228.62 

Amortized over 30 years2 6.45 1.17 7.62 
1 MTCO2e = metric tons of carbon dioxide equivalents (includes carbon dioxide, methane, nitrous oxide,  
  and/or hydrofluorocarbon). 
2 The emissions are amortized over 30 years and added to the operational emissions, pursuant 
  to SCAQMD recommendations. 
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Because impacts from construction activities occur over a relatively short-term period of 
time, they contribute a relatively small portion of the overall lifetime project GHG 
emissions. By itself, the construction activities from this project are less than significant 
when compared to the thresholds recommended by SCAQMD. However, SCAQMD 
recommends that construction emissions be amortized over a 30-year project lifetime and 
added to the overall project operational emissions. In doing so, construction GHG 
emissions are included in the overall contribution of the project, as further discussed in the 
following section.  
 
7.2 Greenhouse Gas Emissions - Operation 
 
Greenhouse gas emissions are estimated for on-site and off-site operational activity using 
CalEEMod. Greenhouse gas emissions from mobile sources, area sources and energy 
sources are shown in Table 27. CalEEMod annual GHG output calculations are provided in 
Appendix B. 

Table 27 
Operational Greenhouse Gas Emissions 

Emission Source GHG Emissions (MTCO2e)1 

Mobile Source 232.62 

Energy Source 62.42 

Area Source 6.90 

Water 15.68 

Waste 7.17 

Construction (30 year average) 7.62 

Total Annual Emissions 220.55 

SCAQMD Tier 3 Screening Threshold2 3,000 

Exceed Tier 3 Threshold? No 

1 MTCO2e = metric tons of carbon dioxide equivalents 
2 Per South Coast Air Quality Management District (SCAQMD) Draft Guidance Document - Interim CEQA 
Greenhouse Gas (GHG) Significance Threshold, October 2008 
 
As shown in Table 28, the project GHG emissions are expected to be below the SCAQMD’s 
Tier 3 approach, which limits GHG emissions to 3,000 MTCO2e for residential projects.  
 
The project related long-term GHG impacts are less than significant. 
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Project Characteristics - 

Land Use - As per the site plan.

Grading - The project is expected to import 1,000 C.Y. of earthwork.

Demolition - Demolition will be approximately 1,470 sf 

Vehicle Trips - Trip rates are based on 2017 ITE Trip Generation Manual (10th Edition).

Woodstoves - Per SCAQMD rule 445, no wood burning devices are allowed in new developments; therefore, no wood hearths are included in this project.

Water And Wastewater - 

Construction Off-road Equipment Mitigation - Project will be required to comply with SCAQMD Rule 403 regarding fugitive dust control.

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Apartments Mid Rise 31.00 Dwelling Unit 1.20 31,000.00 89

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2022Operational Year

CO2 Intensity 
(lb/MWhr)

702.44 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Willard and Garvey Residential Development
Los Angeles-South Coast County, Summer
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation WaterUnpavedRoadMoistureContent 0 12

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblFireplaces FireplaceWoodMass 1,019.20 0.00

tblFireplaces NumberWood 1.55 0.00

tblGrading MaterialImported 0.00 1,000.00

tblLandUse LotAcreage 0.82 1.20

tblVehicleTrips ST_TR 6.39 4.91

tblVehicleTrips SU_TR 5.86 4.09

tblVehicleTrips WD_TR 6.65 5.44

tblWoodstoves WoodstoveWoodMass 999.60 0.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:59 AMPage 2 of 25

Willard and Garvey Residential Development - Los Angeles-South Coast County, Summer



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

2021 19.6335 22.7369 15.0382 0.0394 5.8890 1.0424 6.6551 2.9774 0.9728 3.6822 0.0000 4,101.3110 4,101.3110 0.6237 0.0000 4,116.903
1

Maximum 19.6335 22.7369 15.0382 0.0394 5.8890 1.0424 6.6551 2.9774 0.9728 3.6822 0.0000 4,101.311
0

4,101.311
0

0.6237 0.0000 4,116.903
1

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

2021 19.6335 22.7369 15.0382 0.0394 2.5264 1.0424 3.1907 1.1535 0.9728 1.8583 0.0000 4,101.3110 4,101.3110 0.6237 0.0000 4,116.9031

Maximum 19.6335 22.7369 15.0382 0.0394 2.5264 1.0424 3.1907 1.1535 0.9728 1.8583 0.0000 4,101.311
0

4,101.311
0

0.6237 0.0000 4,116.903
1

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 57.10 0.00 52.06 61.26 0.00 49.53 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 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Energy 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Mobile 0.3041 1.4559 4.1416 0.0151 1.2254 0.0121 1.2376 0.3279 0.0113 0.3393 1,533.473
7

1,533.473
7

0.0767 1,535.390
2

Total 1.1118 2.0274 6.9325 0.0187 1.2254 0.0701 1.2955 0.3279 0.0693 0.3972 0.0000 2,229.932
5

2,229.932
5

0.0944 0.0127 2,236.071
5

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 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Energy 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Mobile 0.3041 1.4559 4.1416 0.0151 1.2254 0.0121 1.2376 0.3279 0.0113 0.3393 1,533.473
7

1,533.473
7

0.0767 1,535.390
2

Total 1.1118 2.0274 6.9325 0.0187 1.2254 0.0701 1.2955 0.3279 0.0693 0.3972 0.0000 2,229.932
5

2,229.932
5

0.0944 0.0127 2,236.071
5

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 Demolition Demolition 1/1/2021 1/28/2021 5 20

2 Site Preparation Site Preparation 1/29/2021 2/1/2021 5 2

3 Grading Grading 2/2/2021 2/5/2021 5 4

4 Building Construction Building Construction 2/6/2021 11/12/2021 5 200

5 Paving Paving 11/13/2021 11/26/2021 5 10

6 Architectural Coating Architectural Coating 11/27/2021 12/10/2021 5 10

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: 62,775; Residential Outdoor: 20,925; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Cranes 1 6.00 231 0.29

Building Construction Forklifts 1 6.00 89 0.20

Site Preparation Graders 1 8.00 187 0.41

Paving Pavers 1 6.00 130 0.42

Paving Rollers 1 7.00 80 0.38

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Grading Rubber Tired Dozers 1 6.00 247 0.40

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Graders 1 6.00 187 0.41

Paving Paving Equipment 1 8.00 132 0.36

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Building Construction Welders 3 8.00 46 0.45

Trips and VMT
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3.2 Demolition - 2021

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 0.0724 0.0000 0.0724 0.0110 0.0000 0.0110 0.0000 0.0000

Off-Road 1.9930 19.6966 14.4925 0.0241 1.0409 1.0409 0.9715 0.9715 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Total 1.9930 19.6966 14.4925 0.0241 0.0724 1.0409 1.1133 0.0110 0.9715 0.9824 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use Soil Stabilizer

Replace Ground Cover

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

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

Demolition 5 13.00 0.00 7.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 3 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 125.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 22.00 3.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2021

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 2.9200e-
003

0.0939 0.0220 2.7000e-
004

6.1200e-
003

2.9000e-
004

6.4100e-
003

1.6800e-
003

2.8000e-
004

1.9500e-
003

29.6256 29.6256 2.0100e-
003

29.6759

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 0.0557 0.0383 0.5236 1.4900e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 148.0401 148.0401 4.3600e-
003

148.1491

Total 0.0587 0.1322 0.5456 1.7600e-
003

0.1514 1.4600e-
003

0.1529 0.0402 1.3600e-
003

0.0416 177.6657 177.6657 6.3700e-
003

177.8250

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 0.0277 0.0000 0.0277 4.1900e-
003

0.0000 4.1900e-
003

0.0000 0.0000

Off-Road 1.9930 19.6966 14.4925 0.0241 1.0409 1.0409 0.9715 0.9715 0.0000 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Total 1.9930 19.6966 14.4925 0.0241 0.0277 1.0409 1.0686 4.1900e-
003

0.9715 0.9757 0.0000 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Mitigated Construction On-Site
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3.2 Demolition - 2021

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 2.9200e-
003

0.0939 0.0220 2.7000e-
004

6.1200e-
003

2.9000e-
004

6.4100e-
003

1.6800e-
003

2.8000e-
004

1.9500e-
003

29.6256 29.6256 2.0100e-
003

29.6759

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 0.0557 0.0383 0.5236 1.4900e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 148.0401 148.0401 4.3600e-
003

148.1491

Total 0.0587 0.1322 0.5456 1.7600e-
003

0.1514 1.4600e-
003

0.1529 0.0402 1.3600e-
003

0.0416 177.6657 177.6657 6.3700e-
003

177.8250

Mitigated Construction Off-Site

3.3 Site Preparation - 2021

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 5.7996 0.0000 5.7996 2.9537 0.0000 2.9537 0.0000 0.0000

Off-Road 1.5558 17.4203 7.5605 0.0172 0.7654 0.7654 0.7041 0.7041 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Total 1.5558 17.4203 7.5605 0.0172 5.7996 0.7654 6.5650 2.9537 0.7041 3.6578 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Unmitigated Construction On-Site
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3.3 Site Preparation - 2021

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 0.0343 0.0236 0.3222 9.1000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 91.1016 91.1016 2.6800e-
003

91.1687

Total 0.0343 0.0236 0.3222 9.1000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 91.1016 91.1016 2.6800e-
003

91.1687

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 2.2183 0.0000 2.2183 1.1298 0.0000 1.1298 0.0000 0.0000

Off-Road 1.5558 17.4203 7.5605 0.0172 0.7654 0.7654 0.7041 0.7041 0.0000 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Total 1.5558 17.4203 7.5605 0.0172 2.2183 0.7654 2.9837 1.1298 0.7041 1.8339 0.0000 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Mitigated Construction On-Site
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3.3 Site Preparation - 2021

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 0.0343 0.0236 0.3222 9.1000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 91.1016 91.1016 2.6800e-
003

91.1687

Total 0.0343 0.0236 0.3222 9.1000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 91.1016 91.1016 2.6800e-
003

91.1687

Mitigated Construction Off-Site

3.4 Grading - 2021

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 4.9425 0.0000 4.9425 2.5299 0.0000 2.5299 0.0000 0.0000

Off-Road 1.2884 14.3307 6.3314 0.0141 0.6379 0.6379 0.5869 0.5869 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Total 1.2884 14.3307 6.3314 0.0141 4.9425 0.6379 5.5804 2.5299 0.5869 3.1168 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Unmitigated Construction On-Site
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3.4 Grading - 2021

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 0.2606 8.3826 1.9655 0.0244 0.5464 0.0257 0.5722 0.1498 0.0246 0.1744 2,645.144
6

2,645.144
6

0.1795 2,649.632
3

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 0.0343 0.0236 0.3222 9.1000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 91.1016 91.1016 2.6800e-
003

91.1687

Total 0.2949 8.4062 2.2877 0.0253 0.6358 0.0265 0.6623 0.1735 0.0253 0.1988 2,736.246
2

2,736.246
2

0.1822 2,740.801
0

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 1.8905 0.0000 1.8905 0.9677 0.0000 0.9677 0.0000 0.0000

Off-Road 1.2884 14.3307 6.3314 0.0141 0.6379 0.6379 0.5869 0.5869 0.0000 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Total 1.2884 14.3307 6.3314 0.0141 1.8905 0.6379 2.5284 0.9677 0.5869 1.5546 0.0000 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Mitigated Construction On-Site
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3.4 Grading - 2021

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 0.2606 8.3826 1.9655 0.0244 0.5464 0.0257 0.5722 0.1498 0.0246 0.1744 2,645.144
6

2,645.144
6

0.1795 2,649.632
3

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 0.0343 0.0236 0.3222 9.1000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 91.1016 91.1016 2.6800e-
003

91.1687

Total 0.2949 8.4062 2.2877 0.0253 0.6358 0.0265 0.6623 0.1735 0.0253 0.1988 2,736.246
2

2,736.246
2

0.1822 2,740.801
0

Mitigated Construction Off-Site

3.5 Building Construction - 2021

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 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Total 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Unmitigated Construction On-Site
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3.5 Building Construction - 2021

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 9.1200e-
003

0.2913 0.0762 7.7000e-
004

0.0192 6.0000e-
004

0.0198 5.5300e-
003

5.7000e-
004

6.1000e-
003

82.4642 82.4642 4.8600e-
003

82.5856

Worker 0.0943 0.0648 0.8861 2.5200e-
003

0.2459 1.9900e-
003

0.2479 0.0652 1.8300e-
003

0.0671 250.5294 250.5294 7.3800e-
003

250.7139

Total 0.1034 0.3561 0.9623 3.2900e-
003

0.2651 2.5900e-
003

0.2677 0.0708 2.4000e-
003

0.0732 332.9936 332.9936 0.0122 333.2996

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

Off-Road 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 0.0000 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Total 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 0.0000 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Mitigated Construction On-Site
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3.5 Building Construction - 2021

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 9.1200e-
003

0.2913 0.0762 7.7000e-
004

0.0192 6.0000e-
004

0.0198 5.5300e-
003

5.7000e-
004

6.1000e-
003

82.4642 82.4642 4.8600e-
003

82.5856

Worker 0.0943 0.0648 0.8861 2.5200e-
003

0.2459 1.9900e-
003

0.2479 0.0652 1.8300e-
003

0.0671 250.5294 250.5294 7.3800e-
003

250.7139

Total 0.1034 0.3561 0.9623 3.2900e-
003

0.2651 2.5900e-
003

0.2677 0.0708 2.4000e-
003

0.0732 332.9936 332.9936 0.0122 333.2996

Mitigated Construction Off-Site

3.6 Paving - 2021

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 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Unmitigated Construction On-Site
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3.6 Paving - 2021

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 0.0557 0.0383 0.5236 1.4900e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 148.0401 148.0401 4.3600e-
003

148.1491

Total 0.0557 0.0383 0.5236 1.4900e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 148.0401 148.0401 4.3600e-
003

148.1491

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

Off-Road 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 0.0000 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 0.0000 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Mitigated Construction On-Site
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3.6 Paving - 2021

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 0.0557 0.0383 0.5236 1.4900e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 148.0401 148.0401 4.3600e-
003

148.1491

Total 0.0557 0.0383 0.5236 1.4900e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 148.0401 148.0401 4.3600e-
003

148.1491

Mitigated Construction Off-Site

3.7 Architectural Coating - 2021

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 19.3975 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Total 19.6164 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Unmitigated Construction On-Site
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3.7 Architectural Coating - 2021

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 0.0172 0.0118 0.1611 4.6000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 45.5508 45.5508 1.3400e-
003

45.5844

Total 0.0172 0.0118 0.1611 4.6000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 45.5508 45.5508 1.3400e-
003

45.5844

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

Archit. Coating 19.3975 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Total 19.6164 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.7 Architectural Coating - 2021

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 0.0172 0.0118 0.1611 4.6000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 45.5508 45.5508 1.3400e-
003

45.5844

Total 0.0172 0.0118 0.1611 4.6000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 45.5508 45.5508 1.3400e-
003

45.5844

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 0.3041 1.4559 4.1416 0.0151 1.2254 0.0121 1.2376 0.3279 0.0113 0.3393 1,533.473
7

1,533.473
7

0.0767 1,535.390
2

Unmitigated 0.3041 1.4559 4.1416 0.0151 1.2254 0.0121 1.2376 0.3279 0.0113 0.3393 1,533.473
7

1,533.473
7

0.0767 1,535.390
2

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

Apartments Mid Rise 168.64 152.21 126.79 547,818 547,818

Total 168.64 152.21 126.79 547,818 547,818

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

Apartments Mid Rise 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Apartments Mid Rise 0.546501 0.044961 0.204016 0.120355 0.015740 0.006196 0.020131 0.030678 0.002515 0.002201 0.005142 0.000687 0.000876

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

0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

NaturalGas 
Unmitigated

0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

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

Apartments Mid 
Rise

1137.76 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Total 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Unmitigated

5.1 Mitigation Measures Energy
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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 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Unmitigated 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

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

Apartments Mid 
Rise

1.13776 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Total 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

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

0.0531 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.6138 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0512 0.4371 0.1860 2.7900e-
003

0.0353 0.0353 0.0353 0.0353 0.0000 558.0000 558.0000 0.0107 0.0102 561.3159

Landscaping 0.0773 0.0295 2.5603 1.4000e-
004

0.0142 0.0142 0.0142 0.0142 4.6051 4.6051 4.4400e-
003

4.7162

Total 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste 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 lb/day lb/day

Architectural 
Coating

0.0531 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.6138 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0512 0.4371 0.1860 2.7900e-
003

0.0353 0.0353 0.0353 0.0353 0.0000 558.0000 558.0000 0.0107 0.0102 561.3159

Landscaping 0.0773 0.0295 2.5603 1.4000e-
004

0.0142 0.0142 0.0142 0.0142 4.6051 4.6051 4.4400e-
003

4.7162

Total 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment
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11.0 Vegetation

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Project Characteristics - 

Land Use - As per the site plan.

Grading - The project is expected to import 1,000 C.Y. of earthwork.

Demolition - Demolition will be approximately 1,470 sf 

Vehicle Trips - Trip rates are based on 2017 ITE Trip Generation Manual (10th Edition).

Woodstoves - Per SCAQMD rule 445, no wood burning devices are allowed in new developments; therefore, no wood hearths are included in this project.

Water And Wastewater - 

Construction Off-road Equipment Mitigation - Project will be required to comply with SCAQMD Rule 403 regarding fugitive dust control.

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Apartments Mid Rise 31.00 Dwelling Unit 1.20 31,000.00 89

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2022Operational Year

CO2 Intensity 
(lb/MWhr)

702.44 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Willard and Garvey Residential Development
Los Angeles-South Coast County, Winter
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation WaterUnpavedRoadMoistureContent 0 12

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblFireplaces FireplaceWoodMass 1,019.20 0.00

tblFireplaces NumberWood 1.55 0.00

tblGrading MaterialImported 0.00 1,000.00

tblLandUse LotAcreage 0.82 1.20

tblVehicleTrips ST_TR 6.39 4.91

tblVehicleTrips SU_TR 5.86 4.09

tblVehicleTrips WD_TR 6.65 5.44

tblWoodstoves WoodstoveWoodMass 999.60 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

2021 19.6355 22.8421 14.9946 0.0389 5.8890 1.0424 6.6551 2.9774 0.9728 3.6822 0.0000 4,050.167
1

4,050.167
1

0.6299 0.0000 4,065.913
4

Maximum 19.6355 22.8421 14.9946 0.0389 5.8890 1.0424 6.6551 2.9774 0.9728 3.6822 0.0000 4,050.167
1

4,050.167
1

0.6299 0.0000 4,065.913
4

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

2021 19.6355 22.8421 14.9946 0.0389 2.5264 1.0424 3.1911 1.1535 0.9728 1.8583 0.0000 4,050.167
1

4,050.167
1

0.6299 0.0000 4,065.913
4

Maximum 19.6355 22.8421 14.9946 0.0389 2.5264 1.0424 3.1911 1.1535 0.9728 1.8583 0.0000 4,050.167
1

4,050.167
1

0.6299 0.0000 4,065.913
4

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 57.10 0.00 52.05 61.26 0.00 49.53 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 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Energy 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Mobile 0.2951 1.4917 3.9239 0.0143 1.2254 0.0122 1.2376 0.3279 0.0114 0.3393 1,459.706
9

1,459.706
9

0.0764 1,461.616
8

Total 1.1028 2.0632 6.7148 0.0179 1.2254 0.0702 1.2956 0.3279 0.0694 0.3973 0.0000 2,156.165
8

2,156.165
8

0.0941 0.0127 2,162.298
1

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 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Energy 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Mobile 0.2951 1.4917 3.9239 0.0143 1.2254 0.0122 1.2376 0.3279 0.0114 0.3393 1,459.706
9

1,459.706
9

0.0764 1,461.616
8

Total 1.1028 2.0632 6.7148 0.0179 1.2254 0.0702 1.2956 0.3279 0.0694 0.3973 0.0000 2,156.165
8

2,156.165
8

0.0941 0.0127 2,162.298
1

Mitigated Operational

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 11:02 AMPage 4 of 25

Willard and Garvey Residential Development - Los Angeles-South Coast County, Winter



3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/1/2021 1/28/2021 5 20

2 Site Preparation Site Preparation 1/29/2021 2/1/2021 5 2

3 Grading Grading 2/2/2021 2/5/2021 5 4

4 Building Construction Building Construction 2/6/2021 11/12/2021 5 200

5 Paving Paving 11/13/2021 11/26/2021 5 10

6 Architectural Coating Architectural Coating 11/27/2021 12/10/2021 5 10

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: 62,775; Residential Outdoor: 20,925; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Cranes 1 6.00 231 0.29

Building Construction Forklifts 1 6.00 89 0.20

Site Preparation Graders 1 8.00 187 0.41

Paving Pavers 1 6.00 130 0.42

Paving Rollers 1 7.00 80 0.38

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Grading Rubber Tired Dozers 1 6.00 247 0.40

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Graders 1 6.00 187 0.41

Paving Paving Equipment 1 8.00 132 0.36

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Building Construction Welders 3 8.00 46 0.45

Trips and VMT
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3.2 Demolition - 2021

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 0.0724 0.0000 0.0724 0.0110 0.0000 0.0110 0.0000 0.0000

Off-Road 1.9930 19.6966 14.4925 0.0241 1.0409 1.0409 0.9715 0.9715 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Total 1.9930 19.6966 14.4925 0.0241 0.0724 1.0409 1.1133 0.0110 0.9715 0.9824 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use Soil Stabilizer

Replace Ground Cover

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

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

Demolition 5 13.00 0.00 7.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 3 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 125.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 22.00 3.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2021

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 2.9900e-
003

0.0950 0.0233 2.7000e-
004

6.1200e-
003

2.9000e-
004

6.4100e-
003

1.6800e-
003

2.8000e-
004

1.9600e-
003

29.1124 29.1124 2.0800e-
003

29.1644

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 0.0620 0.0424 0.4787 1.4000e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 139.3926 139.3926 4.1000e-
003

139.4952

Total 0.0650 0.1374 0.5021 1.6700e-
003

0.1514 1.4600e-
003

0.1529 0.0402 1.3600e-
003

0.0416 168.5051 168.5051 6.1800e-
003

168.6596

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 0.0277 0.0000 0.0277 4.1900e-
003

0.0000 4.1900e-
003

0.0000 0.0000

Off-Road 1.9930 19.6966 14.4925 0.0241 1.0409 1.0409 0.9715 0.9715 0.0000 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Total 1.9930 19.6966 14.4925 0.0241 0.0277 1.0409 1.0686 4.1900e-
003

0.9715 0.9757 0.0000 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Mitigated Construction On-Site
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3.2 Demolition - 2021

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 2.9900e-
003

0.0950 0.0233 2.7000e-
004

6.1200e-
003

2.9000e-
004

6.4100e-
003

1.6800e-
003

2.8000e-
004

1.9600e-
003

29.1124 29.1124 2.0800e-
003

29.1644

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 0.0620 0.0424 0.4787 1.4000e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 139.3926 139.3926 4.1000e-
003

139.4952

Total 0.0650 0.1374 0.5021 1.6700e-
003

0.1514 1.4600e-
003

0.1529 0.0402 1.3600e-
003

0.0416 168.5051 168.5051 6.1800e-
003

168.6596

Mitigated Construction Off-Site

3.3 Site Preparation - 2021

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 5.7996 0.0000 5.7996 2.9537 0.0000 2.9537 0.0000 0.0000

Off-Road 1.5558 17.4203 7.5605 0.0172 0.7654 0.7654 0.7041 0.7041 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Total 1.5558 17.4203 7.5605 0.0172 5.7996 0.7654 6.5650 2.9537 0.7041 3.6578 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Unmitigated Construction On-Site
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3.3 Site Preparation - 2021

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 0.0261 0.2946 8.6000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 85.7801 85.7801 2.5200e-
003

85.8432

Total 0.0382 0.0261 0.2946 8.6000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 85.7801 85.7801 2.5200e-
003

85.8432

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 2.2183 0.0000 2.2183 1.1298 0.0000 1.1298 0.0000 0.0000

Off-Road 1.5558 17.4203 7.5605 0.0172 0.7654 0.7654 0.7041 0.7041 0.0000 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Total 1.5558 17.4203 7.5605 0.0172 2.2183 0.7654 2.9837 1.1298 0.7041 1.8339 0.0000 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Mitigated Construction On-Site
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3.3 Site Preparation - 2021

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 0.0261 0.2946 8.6000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 85.7801 85.7801 2.5200e-
003

85.8432

Total 0.0382 0.0261 0.2946 8.6000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 85.7801 85.7801 2.5200e-
003

85.8432

Mitigated Construction Off-Site

3.4 Grading - 2021

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 4.9425 0.0000 4.9425 2.5299 0.0000 2.5299 0.0000 0.0000

Off-Road 1.2884 14.3307 6.3314 0.0141 0.6379 0.6379 0.5869 0.5869 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Total 1.2884 14.3307 6.3314 0.0141 4.9425 0.6379 5.5804 2.5299 0.5869 3.1168 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Unmitigated Construction On-Site
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3.4 Grading - 2021

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 0.2668 8.4853 2.0842 0.0240 0.5464 0.0261 0.5725 0.1498 0.0250 0.1748 2,599.322
2

2,599.322
2

0.1858 2,603.968
1

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 0.0261 0.2946 8.6000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 85.7801 85.7801 2.5200e-
003

85.8432

Total 0.3050 8.5114 2.3788 0.0248 0.6358 0.0268 0.6627 0.1735 0.0257 0.1992 2,685.102
3

2,685.102
3

0.1884 2,689.811
3

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 1.8905 0.0000 1.8905 0.9677 0.0000 0.9677 0.0000 0.0000

Off-Road 1.2884 14.3307 6.3314 0.0141 0.6379 0.6379 0.5869 0.5869 0.0000 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Total 1.2884 14.3307 6.3314 0.0141 1.8905 0.6379 2.5284 0.9677 0.5869 1.5546 0.0000 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 11:02 AMPage 12 of 25

Willard and Garvey Residential Development - Los Angeles-South Coast County, Winter



3.4 Grading - 2021

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 0.2668 8.4853 2.0842 0.0240 0.5464 0.0261 0.5725 0.1498 0.0250 0.1748 2,599.322
2

2,599.322
2

0.1858 2,603.968
1

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 0.0261 0.2946 8.6000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 85.7801 85.7801 2.5200e-
003

85.8432

Total 0.3050 8.5114 2.3788 0.0248 0.6358 0.0268 0.6627 0.1735 0.0257 0.1992 2,685.102
3

2,685.102
3

0.1884 2,689.811
3

Mitigated Construction Off-Site

3.5 Building Construction - 2021

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 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Total 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Unmitigated Construction On-Site
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3.5 Building Construction - 2021

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 9.5700e-
003

0.2907 0.0842 7.5000e-
004

0.0192 6.1000e-
004

0.0198 5.5300e-
003

5.9000e-
004

6.1200e-
003

80.2037 80.2037 5.1800e-
003

80.3331

Worker 0.1049 0.0718 0.8102 2.3700e-
003

0.2459 1.9900e-
003

0.2479 0.0652 1.8300e-
003

0.0671 235.8952 235.8952 6.9400e-
003

236.0688

Total 0.1145 0.3624 0.8944 3.1200e-
003

0.2651 2.6000e-
003

0.2677 0.0708 2.4200e-
003

0.0732 316.0989 316.0989 0.0121 316.4019

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

Off-Road 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 0.0000 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Total 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 0.0000 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Mitigated Construction On-Site
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3.5 Building Construction - 2021

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 9.5700e-
003

0.2907 0.0842 7.5000e-
004

0.0192 6.1000e-
004

0.0198 5.5300e-
003

5.9000e-
004

6.1200e-
003

80.2037 80.2037 5.1800e-
003

80.3331

Worker 0.1049 0.0718 0.8102 2.3700e-
003

0.2459 1.9900e-
003

0.2479 0.0652 1.8300e-
003

0.0671 235.8952 235.8952 6.9400e-
003

236.0688

Total 0.1145 0.3624 0.8944 3.1200e-
003

0.2651 2.6000e-
003

0.2677 0.0708 2.4200e-
003

0.0732 316.0989 316.0989 0.0121 316.4019

Mitigated Construction Off-Site

3.6 Paving - 2021

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 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Unmitigated Construction On-Site
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3.6 Paving - 2021

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 0.0620 0.0424 0.4787 1.4000e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 139.3926 139.3926 4.1000e-
003

139.4952

Total 0.0620 0.0424 0.4787 1.4000e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 139.3926 139.3926 4.1000e-
003

139.4952

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

Off-Road 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 0.0000 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 0.0000 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Mitigated Construction On-Site
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3.6 Paving - 2021

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 0.0620 0.0424 0.4787 1.4000e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 139.3926 139.3926 4.1000e-
003

139.4952

Total 0.0620 0.0424 0.4787 1.4000e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 139.3926 139.3926 4.1000e-
003

139.4952

Mitigated Construction Off-Site

3.7 Architectural Coating - 2021

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 19.3975 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Total 19.6164 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Unmitigated Construction On-Site
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3.7 Architectural Coating - 2021

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 0.0191 0.0131 0.1473 4.3000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 42.8900 42.8900 1.2600e-
003

42.9216

Total 0.0191 0.0131 0.1473 4.3000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 42.8900 42.8900 1.2600e-
003

42.9216

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

Archit. Coating 19.3975 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Total 19.6164 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.7 Architectural Coating - 2021

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 0.0191 0.0131 0.1473 4.3000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 42.8900 42.8900 1.2600e-
003

42.9216

Total 0.0191 0.0131 0.1473 4.3000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 42.8900 42.8900 1.2600e-
003

42.9216

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 0.2951 1.4917 3.9239 0.0143 1.2254 0.0122 1.2376 0.3279 0.0114 0.3393 1,459.706
9

1,459.706
9

0.0764 1,461.616
8

Unmitigated 0.2951 1.4917 3.9239 0.0143 1.2254 0.0122 1.2376 0.3279 0.0114 0.3393 1,459.706
9

1,459.706
9

0.0764 1,461.616
8

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

Apartments Mid Rise 168.64 152.21 126.79 547,818 547,818

Total 168.64 152.21 126.79 547,818 547,818

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

Apartments Mid Rise 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Apartments Mid Rise 0.546501 0.044961 0.204016 0.120355 0.015740 0.006196 0.020131 0.030678 0.002515 0.002201 0.005142 0.000687 0.000876

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

0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

NaturalGas 
Unmitigated

0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

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

Apartments Mid 
Rise

1137.76 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Total 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Unmitigated

5.1 Mitigation Measures Energy
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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 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Unmitigated 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

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

Apartments Mid 
Rise

1.13776 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Total 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

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

0.0531 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.6138 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0512 0.4371 0.1860 2.7900e-
003

0.0353 0.0353 0.0353 0.0353 0.0000 558.0000 558.0000 0.0107 0.0102 561.3159

Landscaping 0.0773 0.0295 2.5603 1.4000e-
004

0.0142 0.0142 0.0142 0.0142 4.6051 4.6051 4.4400e-
003

4.7162

Total 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste 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 lb/day lb/day

Architectural 
Coating

0.0531 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.6138 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0512 0.4371 0.1860 2.7900e-
003

0.0353 0.0353 0.0353 0.0353 0.0000 558.0000 558.0000 0.0107 0.0102 561.3159

Landscaping 0.0773 0.0295 2.5603 1.4000e-
004

0.0142 0.0142 0.0142 0.0142 4.6051 4.6051 4.4400e-
003

4.7162

Total 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment
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11.0 Vegetation

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Project Characteristics - 

Land Use - As per the site plan.

Grading - The project is expected to import 1,000 C.Y. of earthwork.

Demolition - Demolition will be approximately 1,470 sf 

Vehicle Trips - Trip rates are based on 2017 ITE Trip Generation Manual (10th Edition).

Woodstoves - Per SCAQMD rule 445, no wood burning devices are allowed in new developments; therefore, no wood hearths are included in this project.

Water And Wastewater - 

Construction Off-road Equipment Mitigation - Project will be required to comply with SCAQMD Rule 403 regarding fugitive dust control.

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Apartments Mid Rise 31.00 Dwelling Unit 1.20 31,000.00 89

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2022Operational Year

CO2 Intensity 
(lb/MWhr)

702.44 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Willard and Garvey Residential Development
Los Angeles-South Coast County, Annual
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation WaterUnpavedRoadMoistureContent 0 12

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblFireplaces FireplaceWoodMass 1,019.20 0.00

tblFireplaces NumberWood 1.55 0.00

tblGrading MaterialImported 0.00 1,000.00

tblLandUse LotAcreage 0.82 1.20

tblVehicleTrips ST_TR 6.39 4.91

tblVehicleTrips SU_TR 5.86 4.09

tblVehicleTrips WD_TR 6.65 5.44

tblWoodstoves WoodstoveWoodMass 999.60 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

2021 0.3193 1.7091 1.6130 2.9700e-
003

0.0462 0.0838 0.1299 0.0161 0.0804 0.0965 0.0000 250.3124 250.3124 0.0426 0.0000 251.3762

Maximum 0.3193 1.7091 1.6130 2.9700e-
003

0.0462 0.0838 0.1299 0.0161 0.0804 0.0965 0.0000 250.3124 250.3124 0.0426 0.0000 251.3762

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

2021 0.3193 1.7090 1.6130 2.9700e-
003

0.0360 0.0838 0.1198 0.0111 0.0804 0.0914 0.0000 250.3121 250.3121 0.0426 0.0000 251.3760

Maximum 0.3193 1.7090 1.6130 2.9700e-
003

0.0360 0.0838 0.1198 0.0111 0.0804 0.0914 0.0000 250.3121 250.3121 0.0426 0.0000 251.3760

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 21.95 0.00 7.80 31.22 0.00 5.20 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 0.1320 9.1500e-
003

0.3224 5.0000e-
005

2.2100e-
003

2.2100e-
003

2.2100e-
003

2.2100e-
003

0.0000 6.8498 6.8498 6.3000e-
004

1.2000e-
004

6.9000

Energy 2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 62.1458 62.1458 2.0800e-
003

7.5000e-
004

62.4206

Mobile 0.0499 0.2629 0.6889 2.5200e-
003

0.2079 2.1000e-
003

0.2100 0.0557 1.9600e-
003

0.0577 0.0000 232.3177 232.3177 0.0119 0.0000 232.6163

Waste 0.0000 0.0000 0.0000 0.0000 2.8947 0.0000 2.8947 0.1711 0.0000 7.1714

Water 0.0000 0.0000 0.0000 0.0000 0.6408 12.8870 13.5278 0.0664 1.6600e-
003

15.6824

Total 0.1842 0.2912 1.0194 2.6900e-
003

0.2079 5.8600e-
003

0.2138 0.0557 5.7200e-
003

0.0615 3.5354 314.2004 317.7358 0.2521 2.5300e-
003

324.7907

Unmitigated Operational

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 1-1-2021 3-31-2021 0.5882 0.5882

2 4-1-2021 6-30-2021 0.5170 0.5170

3 7-1-2021 9-30-2021 0.5227 0.5227

Highest 0.5882 0.5882
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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 0.1320 9.1500e-
003

0.3224 5.0000e-
005

2.2100e-
003

2.2100e-
003

2.2100e-
003

2.2100e-
003

0.0000 6.8498 6.8498 6.3000e-
004

1.2000e-
004

6.9000

Energy 2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 62.1458 62.1458 2.0800e-
003

7.5000e-
004

62.4206

Mobile 0.0499 0.2629 0.6889 2.5200e-
003

0.2079 2.1000e-
003

0.2100 0.0557 1.9600e-
003

0.0577 0.0000 232.3177 232.3177 0.0119 0.0000 232.6163

Waste 0.0000 0.0000 0.0000 0.0000 2.8947 0.0000 2.8947 0.1711 0.0000 7.1714

Water 0.0000 0.0000 0.0000 0.0000 0.6408 12.8870 13.5278 0.0664 1.6600e-
003

15.6824

Total 0.1842 0.2912 1.0194 2.6900e-
003

0.2079 5.8600e-
003

0.2138 0.0557 5.7200e-
003

0.0615 3.5354 314.2004 317.7358 0.2521 2.5300e-
003

324.7907

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 0.00 0.00
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/1/2021 1/28/2021 5 20

2 Site Preparation Site Preparation 1/29/2021 2/1/2021 5 2

3 Grading Grading 2/2/2021 2/5/2021 5 4

4 Building Construction Building Construction 2/6/2021 11/12/2021 5 200

5 Paving Paving 11/13/2021 11/26/2021 5 10

6 Architectural Coating Architectural Coating 11/27/2021 12/10/2021 5 10

OffRoad Equipment

Residential Indoor: 62,775; Residential Outdoor: 20,925; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Cranes 1 6.00 231 0.29

Building Construction Forklifts 1 6.00 89 0.20

Site Preparation Graders 1 8.00 187 0.41

Paving Pavers 1 6.00 130 0.42

Paving Rollers 1 7.00 80 0.38

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Grading Rubber Tired Dozers 1 6.00 247 0.40

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Graders 1 6.00 187 0.41

Paving Paving Equipment 1 8.00 132 0.36

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Building Construction Welders 3 8.00 46 0.45

Trips and VMT
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3.2 Demolition - 2021

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 7.2000e-
004

0.0000 7.2000e-
004

1.1000e-
004

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0199 0.1970 0.1449 2.4000e-
004

0.0104 0.0104 9.7100e-
003

9.7100e-
003

0.0000 21.0713 21.0713 5.3900e-
003

0.0000 21.2060

Total 0.0199 0.1970 0.1449 2.4000e-
004

7.2000e-
004

0.0104 0.0111 1.1000e-
004

9.7100e-
003

9.8200e-
003

0.0000 21.0713 21.0713 5.3900e-
003

0.0000 21.2060

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use Soil Stabilizer

Replace Ground Cover

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

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

Demolition 5 13.00 0.00 7.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 3 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 125.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 22.00 3.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2021

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 3.0000e-
005

9.7000e-
004

2.3000e-
004

0.0000 6.0000e-
005

0.0000 6.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.2668 0.2668 2.0000e-
005

0.0000 0.2673

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 5.6000e-
004

4.4000e-
004

4.9200e-
003

1.0000e-
005

1.4200e-
003

1.0000e-
005

1.4400e-
003

3.8000e-
004

1.0000e-
005

3.9000e-
004

0.0000 1.2856 1.2856 4.0000e-
005

0.0000 1.2865

Total 5.9000e-
004

1.4100e-
003

5.1500e-
003

1.0000e-
005

1.4800e-
003

1.0000e-
005

1.5000e-
003

4.0000e-
004

1.0000e-
005

4.1000e-
004

0.0000 1.5524 1.5524 6.0000e-
005

0.0000 1.5538

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 tons/yr MT/yr

Fugitive Dust 2.8000e-
004

0.0000 2.8000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0199 0.1970 0.1449 2.4000e-
004

0.0104 0.0104 9.7100e-
003

9.7100e-
003

0.0000 21.0713 21.0713 5.3900e-
003

0.0000 21.2060

Total 0.0199 0.1970 0.1449 2.4000e-
004

2.8000e-
004

0.0104 0.0107 4.0000e-
005

9.7100e-
003

9.7500e-
003

0.0000 21.0713 21.0713 5.3900e-
003

0.0000 21.2060

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:33 AMPage 9 of 30

Willard and Garvey Residential Development - Los Angeles-South Coast County, Annual



3.2 Demolition - 2021

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 3.0000e-
005

9.7000e-
004

2.3000e-
004

0.0000 6.0000e-
005

0.0000 6.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.2668 0.2668 2.0000e-
005

0.0000 0.2673

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 5.6000e-
004

4.4000e-
004

4.9200e-
003

1.0000e-
005

1.4200e-
003

1.0000e-
005

1.4400e-
003

3.8000e-
004

1.0000e-
005

3.9000e-
004

0.0000 1.2856 1.2856 4.0000e-
005

0.0000 1.2865

Total 5.9000e-
004

1.4100e-
003

5.1500e-
003

1.0000e-
005

1.4800e-
003

1.0000e-
005

1.5000e-
003

4.0000e-
004

1.0000e-
005

4.1000e-
004

0.0000 1.5524 1.5524 6.0000e-
005

0.0000 1.5538

Mitigated Construction Off-Site

3.3 Site Preparation - 2021

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 5.8000e-
003

0.0000 5.8000e-
003

2.9500e-
003

0.0000 2.9500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.5600e-
003

0.0174 7.5600e-
003

2.0000e-
005

7.7000e-
004

7.7000e-
004

7.0000e-
004

7.0000e-
004

0.0000 1.5118 1.5118 4.9000e-
004

0.0000 1.5241

Total 1.5600e-
003

0.0174 7.5600e-
003

2.0000e-
005

5.8000e-
003

7.7000e-
004

6.5700e-
003

2.9500e-
003

7.0000e-
004

3.6500e-
003

0.0000 1.5118 1.5118 4.9000e-
004

0.0000 1.5241

Unmitigated Construction On-Site
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3.3 Site Preparation - 2021

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 3.0000e-
005

3.0000e-
005

3.0000e-
004

0.0000 9.0000e-
005

0.0000 9.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0791 0.0791 0.0000 0.0000 0.0792

Total 3.0000e-
005

3.0000e-
005

3.0000e-
004

0.0000 9.0000e-
005

0.0000 9.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0791 0.0791 0.0000 0.0000 0.0792

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 tons/yr MT/yr

Fugitive Dust 2.2200e-
003

0.0000 2.2200e-
003

1.1300e-
003

0.0000 1.1300e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.5600e-
003

0.0174 7.5600e-
003

2.0000e-
005

7.7000e-
004

7.7000e-
004

7.0000e-
004

7.0000e-
004

0.0000 1.5118 1.5118 4.9000e-
004

0.0000 1.5241

Total 1.5600e-
003

0.0174 7.5600e-
003

2.0000e-
005

2.2200e-
003

7.7000e-
004

2.9900e-
003

1.1300e-
003

7.0000e-
004

1.8300e-
003

0.0000 1.5118 1.5118 4.9000e-
004

0.0000 1.5241

Mitigated Construction On-Site
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3.3 Site Preparation - 2021

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 3.0000e-
005

3.0000e-
005

3.0000e-
004

0.0000 9.0000e-
005

0.0000 9.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0791 0.0791 0.0000 0.0000 0.0792

Total 3.0000e-
005

3.0000e-
005

3.0000e-
004

0.0000 9.0000e-
005

0.0000 9.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0791 0.0791 0.0000 0.0000 0.0792

Mitigated Construction Off-Site

3.4 Grading - 2021

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 9.8900e-
003

0.0000 9.8900e-
003

5.0600e-
003

0.0000 5.0600e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.5800e-
003

0.0287 0.0127 3.0000e-
005

1.2800e-
003

1.2800e-
003

1.1700e-
003

1.1700e-
003

0.0000 2.4767 2.4767 8.0000e-
004

0.0000 2.4968

Total 2.5800e-
003

0.0287 0.0127 3.0000e-
005

9.8900e-
003

1.2800e-
003

0.0112 5.0600e-
003

1.1700e-
003

6.2300e-
003

0.0000 2.4767 2.4767 8.0000e-
004

0.0000 2.4968

Unmitigated Construction On-Site
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3.4 Grading - 2021

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 5.3000e-
004

0.0173 4.0300e-
003

5.0000e-
005

1.0700e-
003

5.0000e-
005

1.1300e-
003

2.9000e-
004

5.0000e-
005

3.4000e-
004

0.0000 4.7644 4.7644 3.3000e-
004

0.0000 4.7726

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 7.0000e-
005

5.0000e-
005

6.1000e-
004

0.0000 1.8000e-
004

0.0000 1.8000e-
004

5.0000e-
005

0.0000 5.0000e-
005

0.0000 0.1582 0.1582 0.0000 0.0000 0.1583

Total 6.0000e-
004

0.0174 4.6400e-
003

5.0000e-
005

1.2500e-
003

5.0000e-
005

1.3100e-
003

3.4000e-
004

5.0000e-
005

3.9000e-
004

0.0000 4.9226 4.9226 3.3000e-
004

0.0000 4.9310

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 tons/yr MT/yr

Fugitive Dust 3.7800e-
003

0.0000 3.7800e-
003

1.9400e-
003

0.0000 1.9400e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.5800e-
003

0.0287 0.0127 3.0000e-
005

1.2800e-
003

1.2800e-
003

1.1700e-
003

1.1700e-
003

0.0000 2.4767 2.4767 8.0000e-
004

0.0000 2.4968

Total 2.5800e-
003

0.0287 0.0127 3.0000e-
005

3.7800e-
003

1.2800e-
003

5.0600e-
003

1.9400e-
003

1.1700e-
003

3.1100e-
003

0.0000 2.4767 2.4767 8.0000e-
004

0.0000 2.4968

Mitigated Construction On-Site
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3.4 Grading - 2021

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 5.3000e-
004

0.0173 4.0300e-
003

5.0000e-
005

1.0700e-
003

5.0000e-
005

1.1300e-
003

2.9000e-
004

5.0000e-
005

3.4000e-
004

0.0000 4.7644 4.7644 3.3000e-
004

0.0000 4.7726

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 7.0000e-
005

5.0000e-
005

6.1000e-
004

0.0000 1.8000e-
004

0.0000 1.8000e-
004

5.0000e-
005

0.0000 5.0000e-
005

0.0000 0.1582 0.1582 0.0000 0.0000 0.1583

Total 6.0000e-
004

0.0174 4.6400e-
003

5.0000e-
005

1.2500e-
003

5.0000e-
005

1.3100e-
003

3.4000e-
004

5.0000e-
005

3.9000e-
004

0.0000 4.9226 4.9226 3.3000e-
004

0.0000 4.9310

Mitigated Construction Off-Site

3.5 Building Construction - 2021

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 0.1813 1.3636 1.2899 2.2000e-
003

0.0684 0.0684 0.0661 0.0661 0.0000 181.5476 181.5476 0.0324 0.0000 182.3579

Total 0.1813 1.3636 1.2899 2.2000e-
003

0.0684 0.0684 0.0661 0.0661 0.0000 181.5476 181.5476 0.0324 0.0000 182.3579

Unmitigated Construction On-Site
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3.5 Building Construction - 2021

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 9.3000e-
004

0.0296 8.0300e-
003

8.0000e-
005

1.8900e-
003

6.0000e-
005

1.9500e-
003

5.5000e-
004

6.0000e-
005

6.0000e-
004

0.0000 7.3949 7.3949 4.5000e-
004

0.0000 7.4062

Worker 9.4700e-
003

7.3700e-
003

0.0832 2.4000e-
004

0.0241 2.0000e-
004

0.0243 6.4000e-
003

1.8000e-
004

6.5900e-
003

0.0000 21.7562 21.7562 6.4000e-
004

0.0000 21.7722

Total 0.0104 0.0370 0.0912 3.2000e-
004

0.0260 2.6000e-
004

0.0263 6.9500e-
003

2.4000e-
004

7.1900e-
003

0.0000 29.1511 29.1511 1.0900e-
003

0.0000 29.1784

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 tons/yr MT/yr

Off-Road 0.1813 1.3636 1.2899 2.2000e-
003

0.0684 0.0684 0.0661 0.0661 0.0000 181.5474 181.5474 0.0324 0.0000 182.3577

Total 0.1813 1.3636 1.2899 2.2000e-
003

0.0684 0.0684 0.0661 0.0661 0.0000 181.5474 181.5474 0.0324 0.0000 182.3577

Mitigated Construction On-Site
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3.5 Building Construction - 2021

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 9.3000e-
004

0.0296 8.0300e-
003

8.0000e-
005

1.8900e-
003

6.0000e-
005

1.9500e-
003

5.5000e-
004

6.0000e-
005

6.0000e-
004

0.0000 7.3949 7.3949 4.5000e-
004

0.0000 7.4062

Worker 9.4700e-
003

7.3700e-
003

0.0832 2.4000e-
004

0.0241 2.0000e-
004

0.0243 6.4000e-
003

1.8000e-
004

6.5900e-
003

0.0000 21.7562 21.7562 6.4000e-
004

0.0000 21.7722

Total 0.0104 0.0370 0.0912 3.2000e-
004

0.0260 2.6000e-
004

0.0263 6.9500e-
003

2.4000e-
004

7.1900e-
003

0.0000 29.1511 29.1511 1.0900e-
003

0.0000 29.1784

Mitigated Construction Off-Site

3.6 Paving - 2021

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 3.8700e-
003

0.0387 0.0443 7.0000e-
005

2.0800e-
003

2.0800e-
003

1.9100e-
003

1.9100e-
003

0.0000 5.8825 5.8825 1.8600e-
003

0.0000 5.9291

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 3.8700e-
003

0.0387 0.0443 7.0000e-
005

2.0800e-
003

2.0800e-
003

1.9100e-
003

1.9100e-
003

0.0000 5.8825 5.8825 1.8600e-
003

0.0000 5.9291

Unmitigated Construction On-Site
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3.6 Paving - 2021

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 2.8000e-
004

2.2000e-
004

2.4600e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

1.9000e-
004

0.0000 0.6428 0.6428 2.0000e-
005

0.0000 0.6433

Total 2.8000e-
004

2.2000e-
004

2.4600e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

1.9000e-
004

0.0000 0.6428 0.6428 2.0000e-
005

0.0000 0.6433

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 tons/yr MT/yr

Off-Road 3.8700e-
003

0.0387 0.0443 7.0000e-
005

2.0800e-
003

2.0800e-
003

1.9100e-
003

1.9100e-
003

0.0000 5.8825 5.8825 1.8600e-
003

0.0000 5.9291

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 3.8700e-
003

0.0387 0.0443 7.0000e-
005

2.0800e-
003

2.0800e-
003

1.9100e-
003

1.9100e-
003

0.0000 5.8825 5.8825 1.8600e-
003

0.0000 5.9291

Mitigated Construction On-Site
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3.6 Paving - 2021

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 2.8000e-
004

2.2000e-
004

2.4600e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

1.9000e-
004

0.0000 0.6428 0.6428 2.0000e-
005

0.0000 0.6433

Total 2.8000e-
004

2.2000e-
004

2.4600e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

1.9000e-
004

0.0000 0.6428 0.6428 2.0000e-
005

0.0000 0.6433

Mitigated Construction Off-Site

3.7 Architectural Coating - 2021

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 0.0970 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.0900e-
003

7.6300e-
003

9.0900e-
003

1.0000e-
005

4.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.2788

Total 0.0981 7.6300e-
003

9.0900e-
003

1.0000e-
005

4.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.2788

Unmitigated Construction On-Site
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3.7 Architectural Coating - 2021

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 9.0000e-
005

7.0000e-
005

7.6000e-
004

0.0000 2.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.1978 0.1978 1.0000e-
005

0.0000 0.1979

Total 9.0000e-
005

7.0000e-
005

7.6000e-
004

0.0000 2.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.1978 0.1978 1.0000e-
005

0.0000 0.1979

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 tons/yr MT/yr

Archit. Coating 0.0970 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.0900e-
003

7.6300e-
003

9.0900e-
003

1.0000e-
005

4.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.2788

Total 0.0981 7.6300e-
003

9.0900e-
003

1.0000e-
005

4.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.2788

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.7 Architectural Coating - 2021

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 9.0000e-
005

7.0000e-
005

7.6000e-
004

0.0000 2.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.1978 0.1978 1.0000e-
005

0.0000 0.1979

Total 9.0000e-
005

7.0000e-
005

7.6000e-
004

0.0000 2.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.1978 0.1978 1.0000e-
005

0.0000 0.1979

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 0.0499 0.2629 0.6889 2.5200e-
003

0.2079 2.1000e-
003

0.2100 0.0557 1.9600e-
003

0.0577 0.0000 232.3177 232.3177 0.0119 0.0000 232.6163

Unmitigated 0.0499 0.2629 0.6889 2.5200e-
003

0.2079 2.1000e-
003

0.2100 0.0557 1.9600e-
003

0.0577 0.0000 232.3177 232.3177 0.0119 0.0000 232.6163

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

Apartments Mid Rise 168.64 152.21 126.79 547,818 547,818

Total 168.64 152.21 126.79 547,818 547,818

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

Apartments Mid Rise 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Apartments Mid Rise 0.546501 0.044961 0.204016 0.120355 0.015740 0.006196 0.020131 0.030678 0.002515 0.002201 0.005142 0.000687 0.000876

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 39.9848 39.9848 1.6500e-
003

3.4000e-
004

40.1279

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 39.9848 39.9848 1.6500e-
003

3.4000e-
004

40.1279

NaturalGas 
Mitigated

2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 22.1610 22.1610 4.2000e-
004

4.1000e-
004

22.2927

NaturalGas 
Unmitigated

2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 22.1610 22.1610 4.2000e-
004

4.1000e-
004

22.2927

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

Apartments Mid 
Rise

415281 2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 22.1610 22.1610 4.2000e-
004

4.1000e-
004

22.2927

Total 2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 22.1610 22.1610 4.2000e-
004

4.1000e-
004

22.2927

Unmitigated

5.1 Mitigation Measures Energy
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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

Apartments Mid 
Rise

415281 2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 22.1610 22.1610 4.2000e-
004

4.1000e-
004

22.2927

Total 2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 22.1610 22.1610 4.2000e-
004

4.1000e-
004

22.2927

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Apartments Mid 
Rise

125493 39.9848 1.6500e-
003

3.4000e-
004

40.1279

Total 39.9848 1.6500e-
003

3.4000e-
004

40.1279

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 0.1320 9.1500e-
003

0.3224 5.0000e-
005

2.2100e-
003

2.2100e-
003

2.2100e-
003

2.2100e-
003

0.0000 6.8498 6.8498 6.3000e-
004

1.2000e-
004

6.9000

Unmitigated 0.1320 9.1500e-
003

0.3224 5.0000e-
005

2.2100e-
003

2.2100e-
003

2.2100e-
003

2.2100e-
003

0.0000 6.8498 6.8498 6.3000e-
004

1.2000e-
004

6.9000

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Apartments Mid 
Rise

125493 39.9848 1.6500e-
003

3.4000e-
004

40.1279

Total 39.9848 1.6500e-
003

3.4000e-
004

40.1279

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

9.7000e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.1120 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 6.4000e-
004

5.4600e-
003

2.3300e-
003

3.0000e-
005

4.4000e-
004

4.4000e-
004

4.4000e-
004

4.4000e-
004

0.0000 6.3276 6.3276 1.2000e-
004

1.2000e-
004

6.3652

Landscaping 9.6700e-
003

3.6900e-
003

0.3200 2.0000e-
005

1.7700e-
003

1.7700e-
003

1.7700e-
003

1.7700e-
003

0.0000 0.5222 0.5222 5.0000e-
004

0.0000 0.5348

Total 0.1320 9.1500e-
003

0.3224 5.0000e-
005

2.2100e-
003

2.2100e-
003

2.2100e-
003

2.2100e-
003

0.0000 6.8498 6.8498 6.2000e-
004

1.2000e-
004

6.9000

Unmitigated
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7.1 Mitigation Measures Water

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

9.7000e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.1120 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 6.4000e-
004

5.4600e-
003

2.3300e-
003

3.0000e-
005

4.4000e-
004

4.4000e-
004

4.4000e-
004

4.4000e-
004

0.0000 6.3276 6.3276 1.2000e-
004

1.2000e-
004

6.3652

Landscaping 9.6700e-
003

3.6900e-
003

0.3200 2.0000e-
005

1.7700e-
003

1.7700e-
003

1.7700e-
003

1.7700e-
003

0.0000 0.5222 0.5222 5.0000e-
004

0.0000 0.5348

Total 0.1320 9.1500e-
003

0.3224 5.0000e-
005

2.2100e-
003

2.2100e-
003

2.2100e-
003

2.2100e-
003

0.0000 6.8498 6.8498 6.2000e-
004

1.2000e-
004

6.9000

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 13.5278 0.0664 1.6600e-
003

15.6824

Unmitigated 13.5278 0.0664 1.6600e-
003

15.6824

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Apartments Mid 
Rise

2.01977 / 
1.27334

13.5278 0.0664 1.6600e-
003

15.6824

Total 13.5278 0.0664 1.6600e-
003

15.6824

Unmitigated
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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

Apartments Mid 
Rise

2.01977 / 
1.27334

13.5278 0.0664 1.6600e-
003

15.6824

Total 13.5278 0.0664 1.6600e-
003

15.6824

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 2.8947 0.1711 0.0000 7.1714

 Unmitigated 2.8947 0.1711 0.0000 7.1714

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Apartments Mid 
Rise

14.26 2.8947 0.1711 0.0000 7.1714

Total 2.8947 0.1711 0.0000 7.1714

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Apartments Mid 
Rise

14.26 2.8947 0.1711 0.0000 7.1714

Total 2.8947 0.1711 0.0000 7.1714

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:33 AMPage 29 of 30

Willard and Garvey Residential Development - Los Angeles-South Coast County, Annual



11.0 Vegetation

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Appendix A Photographs of the Property and Vicinity



Photographs of the Property and Vicinity
Site Name: 3133, 3141, 3149 Willard Avenue, Rosemead, CA
Photographer: Alicia Jansen
Date: January 3, 2019

Page 1 of 4 

Photo #1 View of the residential structure located at 3133 Willard Avenue (the Property).

Photo #2 View of the vacant boarded up residential structures located at 3141 Willard Avenue (the 
Property).  



Photographs of the Property and Vicinity
Site Name: 3133, 3141, 3149 Willard Avenue, Rosemead, CA
Photographer: Alicia Jansen
Date: January 3, 2019

Page 2 of 4 

Photo #3 View of the occupied house located at 3149 Willard Avenue (the Property).

Photo #4 View of the RV and shed area associated with 3133 Willard Avenue.



Photographs of the Property and Vicinity
Site Name: 3133, 3141, 3149 Willard Avenue, Rosemead, CA
Photographer: Alicia Jansen
Date: January 3, 2019

Page 3 of 4 

Photo #5 View of the concrete foundation in the southern perimeter of the Property west of 3133 Willard 
Avenue.  

Photo #6 View of the adjacent overhead power lines adjacent to the west.



Photographs of the Property and Vicinity
Site Name: 3133, 3141, 3149 Willard Avenue, Rosemead, CA
Photographer: Alicia Jansen
Date: January 3, 2019

Page 4 of 4 

Photo #7 View of Willard Elementary School located to the east beyond Willard Avenue.
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Executive Summary  

The purpose of this traffic study and on-street parking evaluation is to evaluate the proposed 

Willard & Garvey Residential development from a traffic and parking circulation standpoint. 

The proposed development is located along the west side of Willard Avenue, in the City of 

Rosemead. The project is planned to open in 2022 and has been analyzed in one (1) complete 

phase. 

The project site is located along the west side of Willard Avenue, in the City of Rosemead. 

The proposed project is planned to displace two existing residential units and consist of the 

following land uses: 

 31 three-story residential condominium/townhomes. 

The proposed project is to provide a total of 78 parking spaces. 

Based on the site plan, the proposed project will have access via one (1) proposed 

unsignalized full-access driveway on Willard Avenue. 

Project Trip Generation & On-Site Parking Findings 

The proposed project is forecast to generate approximately 169 trip-ends per day, including 

approximately 11 trips during the AM peak hour, approximately 13 trips during the Mid-day 

peak hour, and approximately 13 trips during the PM peak hour.  This is equivalent to one 

vehicle either exiting or entering the site every approximately 5 minutes during the peak hour. 

It should be noted since the proposed project is nearby the school, the school-related traffic 

for the proposed project can be expected to all occur on foot.  The project trip generation 

does not account for this reduction and hence can be considered conservative. 

Furthermore, the trip generation does not account for the displacement of the two existing 

residential units by the proposed project. 

The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips. Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 
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advantage of this convenience.  To help improve existing conditions, the project applicant 

has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 

Based on the City’s Municipal Code, the proposed project requires a total of 78 on-site 

parking spaces (62 resident and 16 guest parking).  Since the proposed project is planned to 

provide a total of 78 on-site parking spaces, the proposed project is sufficiently parked to 

serve the proposed uses and therefor, is not expected to contribute to the peak parking 

demand on Willard Avenue. 

Below is a summary of the findings contained in this report and analysis: 

Project Impact on Pedestrian Traffic Findings 

Based on existing collected data: 

 During the two-hour AM peak period (between 7:00 AM and 9:00 AM), between 

two (2) and thirteen (13) school-age pedestrians cross one of the four legs of the 

intersection of Rockhold Avenue / Dororthy Avenue; 

 During the three-hour mid-day peak period (between 12:30 PM and 3:30 PM), 

between two (2) and twelve (12) school-age pedestrians cross one of the four legs of 

the intersection of Rockhold Avenue / Dororthy Avenue; and 

 During the two-hour PM peak period (between 4:00 PM and 6:00 PM), zero (0) 

school-age pedestrians cross one of the four legs of the intersection of Rockhold 

Avenue / Dororthy Avenue. 

Hence, the existing pedestrian activity of the area is not significant and is mainly attributed 

to the school activities. 

The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips.  Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 

advantage of this convenience.  To help improve existing conditions, the project applicant 

has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 
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Project Impact on Roadway Speed Findings 

The 85
th
 Percentile speed was measured to be 33 MPH and the 10-MPH pace speed was 23-

32 MPH.   

Based on this information and the traffic engineering guidelines and California Vehicle Code 

(CVC), the recommended posted speed limit would be 35 miles per hour and can be further 

reduced to 30 miles per hour considering the proximity to school. The 30 miles per hour 

posted speed could also be appropriate considering the 10-MPH pace of the existing travel 

speeds. 

The existing 85
th
-percentile speeds and average speeds are not considered substantially high 

for a residential area.  The average speeds are observed to be approximately 29 miles per 

hour. 

As shown in this report, the proposed project generates a nominal number of trips and the 

traffic added from the proposed project is not expected to result in a substantial change in 

the travel speeds of the roadway. 

Project Impact on Intersection Level of Service Findings 

All study intersections are currently operating at an acceptable LOS (LOS D or better) during 

the peak hours for Existing Conditions and continue to do so for all the analysis scenarios 

evaluated as part of this report, with the exception of the following study intersection which 

is currently operating at a deficient LOS (LOS E or F) and is forecast to continue to operate 

at a deficient LOS (LOS E or F) for the scenarios evaluated as part of this report: 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

Based on agency-established thresholds of significance, the proposed project is forecast to 

not result in a significant traffic impact at the study intersections for any of the analysis 

scenarios evaluated as part of this report.  Hence, no intersection or off-site improvements 

are required by the proposed project.   
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Project Impact on On-Street Parking Findings 

The peak observed parking demand for typical weekday (Wednesday) conditions occurs at 

1:30 PM, with 36 vehicles parked, or 113% of the east side of the street occupied. 

The peak observed parking demand for typical Saturday conditions occurs at 1:30 PM, with 

19 vehicles parked, or 59% of the east side of the street occupied. 

It should be noted that the peak observed parking demand for typical weekday (Wednesday) 

conditions along the east side of Willard Avenue exceeds the parking capacity of 32 spaces 

due to the following reasons: 

 A conservative length of 25 feet is allotted for each one vehicle to park on the 

curb. However, because some vehicles are shorter in length, they parked more 

tightly close to one another, and therefore creating room for more vehicles than 

the expected capacity. 

 Some vehicles parked in front of driveways and in no parking zones. 

The peak observed parking demand for typical weekday (Wednesday) conditions occurs at 

1:30 PM, with 31 vehicles parked, or 97% of the west side of the street occupied. 

The peak observed parking demand for typical Saturday conditions occurs at 7:00 AM, with 

11 vehicles parked, or 34% of the west side of the street occupied. 

The proposed project is not expected to substantially affect the parking conditions in the 

considering the following: 

 As shown in this report, based on the City Municipal Code, the proposed project is 

required to provide a total of 78 parking spaces (62 resident and 16 guest parking).   

The proposed project is planned to provide a total of 78 parking spaces.  Hence, the 

project site will have sufficient parking capacity to contain the parking demand 

associated with the proposed use and therefor, is not expected to contribute to the 

peak parking demand on Willard Avenue. 

 Resident and guest parking typically peaks during evenings and weekends which is 

not expected to impact the peak street parking during typical school activity times.  

Based on the survey of existing on-street parking use in the vicinity of the site, ample 
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parking is available during evening and weekends.  The proposed land use type is 

ideal for the current on-street parking demand conditions.   

Project Impact VMT Impact Findings 

The City of Rosemead has adopted VMT traffic thresholds of impact via a City Council 

Resolution on June 9, 2020. 

The State allows cities to filter out regions of the City that are already considered " low VMT" 

traffic analysis zones (TAZs) and consistent with the surrounding existing General Plan land 

uses and can be considered local-serving. 

Projects that are forecast to have a VMT not 15 or more percent below the regional average 

are considered to have a significant impact. 

The proposed project is screened out and considered to have no VMT impacts based on the 

following: 

 As shown in Exhibit 9-1, the proposed project is located in a low VMT area which is 

15 or percent below the regional average. 

Hence, the proposed project is considered to have a less than significant VMT impact. 
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1.0 Introduction  

1.1 Purpose of Report & Study Objectives 

The purpose of this traffic study and on-street parking evaluation is to evaluate the proposed 

Willard & Garvey Residential development from a traffic and parking circulation standpoint. 

The proposed development is located along the west side of Willard Avenue, in the City of 

Rosemead. The project is planned to open in 2022 and has been analyzed in one (1) complete 

phase. 

City of Rosemead has adopted the traffic study guidelines and criteria of the County of Los 

Angeles. Hence, this traffic study has been prepared in accordance with the County of Los 

Angeles traffic study guidelines, requirements and thresholds of significance for the County 

of Los Angeles. 

This study has been prepared in accordance with a City-approved scope of work. 

1.2 Site Location & Project Description 

The project site is located along the west side of Willard Avenue, in the City of Rosemead. 

The proposed project is planned to displace two existing residential units and consist of the 

following land uses: 

 31 three-story residential condominium/townhomes. 

The proposed project is to provide a total of 78 parking spaces. 

Based on the site plan, the proposed project will have access via one (1) proposed 

unsignalized full-access driveway on Willard Avenue. 

The project is planned to open in 2022 and has been analyzed in one (1) complete phase.   

Exhibit 1-1 shows the project site location and traffic analysis study area. 

Exhibit 1-2 shows the latest project site plan. 
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1.3 Traffic Study Area & Analysis Scenarios 

The study area has been identified based on discussion with the City of Rosemead traffic 

consultant, review of the project’s trip generation, geographical area, and circulation system, 

and includes the following intersections: 

1. Rockhold Avenue (NS) / Dorothy Street (EW) – Unsignalized; and 

2. Willard Avenue (NS) / Garvey Avenue (EW) – Unsignalized. 

The analysis evaluates traffic conditions of the study intersections for the following scenarios 

in accordance with the County of Los Angeles requirements and guidelines: 

 Existing Conditions; 

 Existing Plus Project Conditions; 

 Opening Year With Ambient Growth Without Project Conditions; 

 Opening Year With Ambient Growth With Project Conditions;  

 Opening Year With Ambient Growth With Related Projects Without Project 

Conditions; and 

 Opening Year With Ambient Growth With Related Projects With Project 

Conditions. 

  







 

 Page 2-1 

2.0 Analysis Methodologies, Performance Criteria & 

Thresholds of Significance 

This section of the report presents the methodologies used to perform the traffic analyses 

summarized in this report in accordance with the City of Rosemead and County of Los 

Angeles requirements.   

This section also discusses the agency-established applicable performance criteria and 

thresholds of significance for the study facilities. 

2.1 Intersection Peak Hour Level of Service Analysis Methodology 

Unsignalized study intersections are evaluated utilizing the Highway Capacity Manual (HCM) 

methodology. The HCM methodology defines level of service as a qualitative measure which 

describes operational conditions within a traffic stream, generally in terms of such factors as 

speed and travel time, freedom to maneuver, traffic interruptions, comfort and convenience, 

and safety. The criteria used to evaluate LOS (Level of Service) conditions vary based on the 

type of roadway and whether the traffic flow is considered interrupted or uninterrupted. For 

intersections with stop control on the minor street only, the calculation of level of service is 

dependent on the occurrence of gaps occurring in the traffic flow of the main street, and 

the level of service is determined based on the worst individual movements or movements 

sharing a single lane.   

The methodology used to assess the operation of signalized study intersections is the 

Intersection Capacity Utilization (ICU) methodology. To calculate the ICU, the volume of 

traffic using the intersection is compared with the capacity of the intersection. ICU is usually 

expressed as a ratio. This ratio represents that portion of the hour required to provide 

sufficient capacity to accommodate all intersection traffic if all approaches operate at 

capacity.  

The definitions of level of service for uninterrupted flow (flow unrestrained by the existence 

of traffic control devices) are: 

 LOS A represents free flow. Individual users are virtually unaffected by the presence 

of others in the traffic stream. 
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 LOS B is in the range of stable flow, but the presence of other users in the traffic 

stream begins to be noticeable. Freedom to select desired speeds is relatively 

unaffected, but there is a slight decline in the freedom to maneuver. 

 LOS C is in the range of stable flow, but marks the beginning of the range of flow 

in which the operation of individual users becomes significantly affected by 

interactions with others in the traffic stream. 

 LOS D represents high-density but stable flow. Speed and freedom to maneuver 

are severely restricted, and the driver experiences a generally poor level of comfort 

and convenience. 

 LOS E represents operating conditions at or near the capacity level. All speeds are 

reduced to a low, but relatively uniform value. Small increases in flow will cause 

breakdowns in traffic movement. 

 LOS F is used to define forced or breakdown flow. This condition exists wherever 

the amount of traffic approaching a point exceeds the amount which can traverse 

the point. Queues form behind such locations. 

2.1.1 HCM Methodology 

The HCM methodology was used to analyze unsignalized study area intersections. 

The levels of service are defined in the table below. 

  HCM Unsignalized Intersection LOS & Delay Ranges 

LOS Control Delay Per Vehicle (Seconds) 

A 0.00 - 10.00 

B 10.01 - 15.00 

C 15.01 - 25.00 

D 25.01 - 35.00 

E 35.01 - 50.00 

F >50.00 
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For this study, the HCM level of service grades will be determined utilizing the HCM 

2010 Methodology and the Synchro analysis software. 

All analysis parameters utilized in this analysis are in accordance with the County of 

Los Angeles Traffic Impact Analysis Report Guidelines (December 2013). 

2.2 Level of Service Performance Criteria 

The acceptable Level of Service (LOS) for intersections within the City of Rosemead/County of 

Los Angeles is LOS D or better. Therefore, any intersections operating at a LOS E or LOS F will 

be considered deficient. 

2.3 Thresholds of Significance 

According to the Los Angeles County guidelines, for intersections, the impact is considered 

significant if the project-related increase in the volume-to-capacity (v/c) ratio equals or 

exceeds the thresholds shown below: 

 

INTERSECTIONS 

Pre-Project 

Project V/C Increase 

LOS V/C 

C 0.71 to 0.80      0.04 or more 

D 0.81 to 0.90      0.02 or more 

E/F 0.91 or more      0.01 or more 
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3.0 Existing Traffic Volumes & Circulation System  

This section provides a discussion of existing study area conditions and traffic volumes. 

3.1 Existing Traffic Controls & Intersection Geometrics 

Exhibit 3-1 identifies the existing roadway conditions for the study area roadways. The 

number of through traffic lanes for existing roadways and the existing intersection controls 

are identified. 

3.2 Existing Traffic Volumes 

Existing Conditions intersection level of service calculations are based upon manual AM, Mid-

day, and PM peak hour turning movement counts taken in February 2020 when school was 

in full session. The AM peak hour traffic volumes were determined by counting the two-hour 

period between 7:00 AM and 9:00 AM. To capture the school release traffic conditions, the 

Mid-day peak hour traffic volumes were determined by counting the three-hour period 

between 12:30 PM and 3:30 PM. The PM peak hour traffic volumes were determined by 

counting the two-hour period between 4:00 PM and 6:00 PM. 

As requested by the City of Rosemead, in addition to the vehicular counts, pedestrian counts 

at the study intersections were collected during the same time periods as the vehicular 

counts.  Measurements were taken in February 2020 which was pre-pandemic conditions 

and under normal school day conditions on Willard Avenue. 

The vehicular and pedestrian traffic count worksheets are included in Appendix A. 

Existing traffic volumes for the study area intersections are shown on Exhibit 3-2. 

Existing adult and school age pedestrian volumes are shown on Exhibit 3-3A and       Exhibit 

3-3B, respectively. 

As shown in Exhibit 3-3A: 

 During the two-hour AM peak period (between 7:00 AM and 9:00 AM), between six 

(6) and fifteen (15) adult pedestrians cross one of the four legs of the intersection of 

Rockhold Avenue / Dororthy Avenue; 
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 During the three-hour mid-day peak period (between 12:30 PM and 3:30 PM), 

between seven (7) and eight (8) adult pedestrians cross one of the four legs of the 

intersection of Rockhold Avenue / Dororthy Avenue; and 

 During the two-hour PM peak period (between 4:00 PM and 6:00 PM), between zero 

(0) and four (4) adult pedestrians cross one of the four legs of the intersection of 

Rockhold Avenue / Dororthy Avenue. 

As shown in Exhibit 3-3B based on existing collected data: 

 During the two-hour AM peak period (between 7:00 AM and 9:00 AM), between 

two (2) and thirteen (13) school-age pedestrians cross one of the four legs of the 

intersection of Rockhold Avenue / Dororthy Avenue; 

 During the three-hour mid-day peak period (between 12:30 PM and 3:30 PM), 

between two (2) and twelve (12) school-age pedestrians cross one of the four legs of 

the intersection of Rockhold Avenue / Dororthy Avenue; and 

 During the two-hour PM peak period (between 4:00 PM and 6:00 PM), zero (0) 

school-age pedestrians cross one of the four legs of the intersection of Rockhold 

Avenue / Dororthy Avenue. 

Hence, the existing pedestrian activity of the area is not significant and is mainly attributed 

to the school activities. 

The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips.  Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 

advantage of this convenience.  To help improve existing conditions, the project applicant 

has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 

3.3 Average Daily Traffic 

As part of this study, an average daily traffic (ADT) count of vehicular traffic was taken at 

one location along Willard Avenue between Dorothy Street and Garvey Avenue during one 

typical weekday. The total ADT (both directions combined) is 1,636 vehicles. 
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The ADT count worksheet is included in Appendix A. 

3.4 Radar Speed Survey 

As part of this study, a radar speed survey of existing vehicle speeds was taken at one location 

along Willard Avenue between Dorothy Street and Garvey Avenue during one typical 

weekday during mid-day non-peak traffic conditions to assess the travel speeds during free-

flow conditions. 

Table 3-1 summarizes the results of the radar speed survey. 

As shown in Table 3-1, the 85
th
 Percentile speed was measured to be 33 MPH and the 10-

MPH pace speed was 23-32 MPH.   

Based on this information and the traffic engineering guidelines and California Vehicle Code 

(CVC), the recommended posted speed limit would be 35 miles per hour and can be further 

reduced to 30 miles per hour considering the proximity to school. The 30 miles per hour 

posted speed could also be appropriate considering the 10-MPH pace of the existing travel 

speeds. 

The existing 85
th
-percentile speeds and average speeds are not considered substantially high 

for a residential area.  The average speeds are observed to be approximately 29 miles per 

hour. 

As shown in the subsequent sections of this report, the proposed project generates a nominal 

number of trips and the traffic added from the proposed project is not expected to result in 

a substantial change in the travel speeds of the roadway. 

The radar speed survey worksheet is included in Appendix A. 











Willard Avenue between Dorothy Street and Garvey Avenue 25 MPH 33 MPH 23-32 MPH

Table 3-1

Radar Speed Survey Summary

Roadway Segment
Existing Speed 

Limit
85th Percentile 

Speed
10-MPH Pace 

Speed

j:\rktables\RK16037TB
JN:1445-2019-01
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4.0 Projected & Future Traffic Volumes  

This section provides a discussion on methodologies utilized to derive future traffic volumes 

for the study area. 

4.1 Project Traffic Conditions 

As previously noted, the proposed project is planned to consist of the following land uses: 

 

 31 three-story residential condominium/townhomes. 

4.1.1 Trip Generation 

Trip generation represents the amount of traffic that is attracted and produced by a 

development. The trip generation for the project is based upon the specific land uses 

that have been planned for this development. 

Trip generation rates for the proposed development are shown in Table 4-1 and are 

from the Institute of Transportation Engineers (ITE) Trip Generation, 10th Edition, 

2017. This publication provides a comprehensive evaluation of trip generation rates 

for a variety of land uses. 

It should be noted that because the proposed project is three (3) stories in height, it 

is considered a mid-rise multi-family residential development for the purposes of trip 

generation. 

Utilizing the ITE trip generation rates shown in Table 4-1, Table 4-2 summarizes the 

daily and peak hour trip generation for the proposed project. 

As shown in Table 4-2, the proposed project is forecast to generate approximately 

169 trip-ends per day, including approximately 11 trips during the AM peak hour, 

approximately 13 trips during the Mid-day peak hour, and approximately 13 trips 

during the PM peak hour.  This is equivalent to one vehicle either exiting or entering 

the site every approximately 5 minutes during the peak hour. 
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It should be noted since the proposed project is nearby the school, the school-related 

traffic for the proposed project can be expected to all occur on foot.  The project trip 

generation does not account for this reduction and hence can be considered 

conservative. 

The 31 dwelling units proposed are not considered a substantial number of units and 

not expected to generate additional school-related pedestrian trips. Furthermore, it 

can be expected that some of the existing vehicular traffic associated with the school 

might be slightly reduced by the proposed project as the proximity of the project site 

to the school would incentivize families with school-age children to take residence at 

the site and take advantage of this convenience.  To help improve existing conditions, 

the project applicant has offered to work with the City and School District to 

investigate the feasibility of a cross walk for pedestrian use. 

4.1.2 Trip Distribution 

Trip distribution represents the directional orientation of traffic to and from the 

project site. Trip distribution is heavily influenced by the geographical location of the 

site, the location of residential, employment and recreational opportunities, and the 

proximity to the regional freeway system. The directional orientation of traffic was 

determined by evaluating existing and proposed land uses, and highways within the 

community and existing traffic volumes. 

Trip distribution for this study has been reviewed by the City during the scoping 

process and is based upon near-term conditions and those highway facilities, which 

are either in place or will be implemented over the next few years, which represents 

the buildout occupancy for the proposed development.   

The trip distribution for the project is graphically depicted on Exhibit 4-1. 

4.1.3 Modal Split 

Modal split denotes the proportion of traffic generated by a project that would use 

any of the transportation modes, namely buses, cars, bicycles, motorcycles, trains, 

carpools, etc. The traffic reducing potential of public transit and other modes is 

significant. However, the traffic projections are "conservative" in that public transit 

and alternative transportation may be able to reduce the traffic volumes. Thus, no 

modal split reduction is applied to the projections. With the implementation of transit 
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service and provision of alternative transportation ideas and incentives, the 

automobile traffic demand can potentially be reduced significantly. 

 

4.1.4 Project Peak Hour Traffic Volumes/Assignment 

The assignment of traffic from the project site to the adjoining roadway system has 

been based upon the project's trip generation, trip distribution, and proposed arterial 

highway and local street systems that this traffic study assumes would be in place by 

the time of occupancy of the site. 

Project traffic volumes are shown on Exhibit 4-2. 

4.2 Existing Plus Project Conditions Traffic Volumes 

Existing Plus Project Conditions traffic volumes are derived by adding project-generated 

traffic volumes shown on Exhibit 4-2 to existing traffic volumes shown on Exhibit 3-2. 

Existing Plus Project Conditions traffic volumes are shown in Exhibit 4-3. 

4.3 Background Traffic 

This section discusses the methodologies utilized to derive background and future traffic 

volumes for the study area. 

4.3.1 Method of Projection 

To assess future conditions, project traffic is combined with existing traffic, area-

wide/ambient growth, and cumulative projects’ traffic. 

For opening year conditions, to account for area-wide/ambient growth in the study 

area, an annual growth rate of one percent (1%) has been applied to existing traffic 

volumes over a two-year period as directed by City staff. 

4.3.2 Cumulative Projects Traffic 

Information on future projects in the vicinity of the study area has been obtained from 

the City of Rosemead staff for inclusion in this analysis. 
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“Probable future projects” include projects that have been filed with the City but are 

not yet approved or projects that the City reasonably anticipates will be submitted in 

the foreseeable future. 

Table 4-3 shows the proposed land uses as well as the daily and peak hour trip 

generation for the cumulative projects. 

Exhibit 4-4 shows the location of the cumulative projects.  

Exhibit 4-5 shows the cumulative projects’ traffic volumes. 

As shown in Table 4-3, the cumulative projects are forecast to generate approximately 

17,725 trip-ends per day, including approximately 1,214 trips during the AM peak 

hour, approximately 1,990 trips during the Mid-day peak hour, and approximately 

1,502 trips during the PM peak hour. 

4.4 Opening Year With Ambient Growth Without Project Conditions Traffic 

Volumes 

Opening Year With Ambient Growth Without Project Conditions traffic volumes consist of 

existing traffic volumes and a 2% growth rate (to account for two years of annual growth at 

1%). 

Opening Year With Ambient Growth Without Project Conditions traffic volumes do not 

include traffic forecast to be generated by the cumulative projects or proposed project. 

Opening Year With Ambient Growth Without Project Conditions traffic volumes are shown 

on Exhibit 4-6. 

4.5 Opening Year With Ambient Growth With Project Conditions Traffic 

Volumes 

Opening Year With Ambient Growth With Project Conditions traffic volumes consist of 

existing traffic volumes and a 2% growth rate (to account for two years of annual growth at 

1%) and also the traffic forecast to be generated by the proposed project. 

Opening Year With Ambient Growth With Project Conditions traffic volumes do not include 

traffic forecast to be generated by the cumulative projects. 
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Opening Year With Ambient Growth With Project Conditions traffic volumes are shown on 

Exhibit 4-7. 

4.6 Opening Year With Ambient Growth With Related Projects Without Project 

Conditions Traffic Volumes 

Opening Year With Ambient Growth With Related Projects Without Project Conditions traffic 

volumes consist of existing traffic volumes and a 2% growth rate (to account for two years 

of annual growth at 1%) and also the traffic forecast to be generated by the cumulative 

projects. 

Opening Year With Ambient Growth With Related Projects Without Project Conditions traffic 

volumes do not include traffic forecast to be generated by the proposed project. 

Opening Year With Ambient Growth With Related Project Without Project Conditions traffic 

volumes are shown on Exhibit 4-8. 

4.7 Opening Year With Ambient Growth With Related Projects With Project 

Conditions Traffic Volumes 

Opening Year With Ambient Growth With Related Projects With Project Conditions traffic 

volumes consist of existing traffic volumes and a 2% growth rate (to account for two years 

of annual growth at 1%) and also the traffic forecast to be generated by the cumulative 

projects and proposed project. 

Opening Year With Ambient Growth With Related Projects With Project Conditions traffic 

volumes are shown on Exhibit 4-9. 





















In Out Total In Out Total In Out Total

Multi-family Housing (Mid-Rise) DU 221 0.09 0.27 0.36 0.25 0.16 0.41 0.27 0.17 0.44 5.44

1  Source: 2017 ITE Trip Generation Manual (10th Edition).
2  DU = dwelling units.

Table 4-1

ITE Trip Generation Rates1

Land Use Units2 ITE Code
AM PM

Daily
MID
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In Out Total In Out Total In Out Total

Multi-family Housing (Mid-Rise) (221) 31 DU 3 8 11 8 5 13 8 5 13 169

Table 4-2

Project Trip Generation1

Land Use (ITE Code) Quantity Units2
AM PM

Daily
MID
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In Out Total In Out Total In Out Total

Multi-family Housing (Low-Rise) 220 90 DU 10 32 42 35 25 60 32 19 51 659

General Office 710 7.500 TSF 7 1 8 2 9 11 1 7 8 73

Supermarket 850 22.500 TSF 52 34 86 89 82 171 106 102 208 2,403

High Turnover/Sit Down Restaurant 932 10.750 TSF 59 48 107 97 90 187 65 40 105 1,206

Multi-family Housing (Low-Rise) 220 60 DU 6 21 27 24 16 40 21 12 33 439

General Office 710 4.600 TSF 5 1 6 1 6 7 1 4 5 45

Shopping Center 820 3.000 TSF 2 1 3 6 7 13 5 6 11 113

High Turnover/Sit Down Restaurant 932 6.600 TSF 36 30 66 60 55 115 40 25 65 740

Multi-family Housing (Low-Rise) 220 92 DU 10 33 43 37 25 62 32 19 51 673

Hotel 310 83 RM 23 16 39 29 22 51 25 24 49 694

General Office 710 46.011 TSF 46 7 53 12 53 65 8 44 52 448

Multi-family Housing (Low-Rise) 220 144 DU 15 51 66 57 39 96 51 30 81 1,054

Shopping Center 820 10.483 TSF 6 4 10 22 22 44 19 21 40 396

High Turnover/Sit Down Restaurant 932 35.812 TSF 196 160 356 324 299 623 217 133 350 4,017

473 439 912 795 750 1,545 623 486 1,109 12,960

5 City of Rosemead 2605-2607 San Gabriel Boulevard Daycare Center 565 2.520 TSF 15 13 28 14 16 30 13 15 28 120

15 13 28 14 16 30 13 15 28 120

Multi-family Housing (Low-Rise) 220 46 DU 5 16 21 18 13 31 16 10 26 337

General Office 710 3.670 TSF 4 1 5 1 4 5 1 4 5 36

Shopping Center 820 8.125 TSF 5 3 8 17 17 34 15 16 31 307

Multi-family Housing (Low-Rise) 220 35 DU 4 12 16 14 9 23 12 7 19 256

General Office 710 5.000 TSF 5 1 6 1 6 7 1 5 6 49

High Turnover/Sit Down Restaurant 932 2.200 TSF 12 10 22 20 18 38 13 8 21 247

35 43 78 71 67 138 58 50 108 1,232

Multi-family Housing (Low-Rise) 220 42 DU 4 15 19 17 11 28 15 9 24 307

General Office 710 5.470 TSF 5 1 6 2 6 8 1 5 6 53

Shopping Center 820 4.253 TSF 2 2 4 9 9 18 8 8 16 161

High Turnover/Sit Down Restaurant 932 1.130 TSF 6 5 11 10 10 20 7 4 11 127

17 23 40 38 36 74 31 26 57 648

9 City of Rosemead 4316 Muscatel Avenue Multi-family Housing (Low-Rise) 220 10 DU 1 4 5 4 3 7 4 2 6 73

1 4 5 4 3 7 4 2 6 73

10 City of Rosemead 8900 Glendon Way Hotel 310 123 RM 34 24 58 43 32 75 38 36 74 1,028

34 24 58 43 32 75 38 36 74 1,028

11 City of Rosemead 500 Montebello Boulevard Hotel 310 199 RM 55 38 93 69 52 121 61 59 120 1,664

55 38 93 69 52 121 61 59 120 1,664

630 584 1,214 1,034 956 1,990 828 674 1,502 17,725

TAZ 5 Total

TAZ 6 Total

Table 4-3
Cumulative Projects Trip Generation1

No. Jurisdiction Address Land Use
ITE Trip 
Code

Quantity Units2

Peak Hour

DailyAM PMMID

TAZ 1

Total Cumulative Projects Trip Generation

TAZ 7 Total

City of Rosemead

City of Rosemead

7419-7459 Garvey Avenue

8 3001 Walnut Grove Avenue

TAZ 1 Total

City of Rosemead

TAZ 2 Total

TAZ 2

TAZ 3

TAZ 3 Total

TAZ 4

TAZ 4 Total

1

2 7801-7825 Garvey Avenue

8002 Garvey Avenue3

8408 Garvey Avenue6

8449 Garvey Avenue7

3035 San Gabriel Boulevard4

TAZ 6

TAZ 7

1 Cumulative Projects information provided by the City of Rosemead.

TAZ 5
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5.0 MUTCD Traffic Signal Warrant Analysis  

The following unsignalized study intersections have been evaluated for signalization based 

on the peak hour warrants and procedures contained in the California Manual on Uniform 

Traffic Control Devices (CA MUTCD), 2014 Edition: 

 Int 1 – Rockhold Avenue / Dorothy Street; and 

 Int 2 – Willard Avenue / Garvey Avenue. 

Table 5-1 summarizes the results of the MUTCD peak hour signal warrant analysis at the full-

access unsignalized study intersections for the analysis scenarios evaluated as part of this 

report. 

Detailed MUTCD signal warrant analysis sheets are included in Appendix B. 

As shown in Table 5-1, none of the unsignalized study intersections satisfy the MUTCD peak 

hour signal warrants for the analysis scenarios evaluated as part of this report, with the 

exception of the following study intersections: 

 Int 2 – Willard Avenue / Garvey Avenue (AM peak hour only; all analysis scenarios). 

 



AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM

1. Rockhold Avenue (NS) / Dorothy Avenue (EW) No No No No No No No No No No No No No No No No No No

2. Willard Avenue (NS) / Garvey Avenue (EW) Yes No No Yes No No Yes No No Yes No No Yes No No Yes No No

Opening Year (2022) 
With Ambient 

Growth With Related 
Projects Without

Project Conditions

Opening Year (2022) 
With Ambient 

Growth With Related 
Projects With

Project Conditions

Signal Warrant Met?

Table 5-1

MUTCD Peak Hour Signal Warrant Analysis Summary

Intersection Existing Conditions
Existing Plus

Project Conditions

Opening Year (2022) 
With Ambient 

Growth Without 
Project Conditions

Opening Year (2022) 
With Ambient 
Growth With 

Project Conditions
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6.0 Traffic Level of Service Analysis  

This section provides a discussion on the study intersection peak hour level of service analysis 

and findings. 

6.1 Existing Conditions Level of Service 

Existing Conditions Level of Service (LOS) calculations for the study intersections are shown 

in Table 6-1 and are based upon manual peak hour turning movement counts compiled for 

RK and shown in Exhibit 3-2 and the existing geometry shown in Exhibit 3-1. 

As shown in Table 6-1, all study intersections are currently operating at an acceptable LOS 

(LOS D or better) during the peak hours for Existing Conditions, with the exception of the 

following study intersections which are currently operating at a deficient LOS (LOS E or F): 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

Detailed LOS analysis worksheets for Existing Conditions are included in Appendix C. 

6.2 Existing Plus Project Conditions Level of Service 

Existing Plus Project Conditions Level of Service (LOS) calculations for the study intersections 

are shown in Table 6-2 and are based upon the Existing Plus Project Conditions traffic 

volumes shown in Exhibit 4-3. 

As shown in Table 6-2, all study intersections are forecast to continue to operate at an 

acceptable LOS (LOS D or better) during the peak hours for Existing Plus Project Conditions, 

with the exception of the following study intersections which are forecast to operate at a 

deficient LOS (LOS E or F): 
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 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

As also shown in Table 6-2, based on agency-established thresholds of significance, the 

proposed project is forecast to not result in a significant traffic impact at the study 

intersections for Existing Plus Project Conditions.  Hence, no intersection or off-site 

improvements are required by the proposed project.   

Detailed LOS analysis worksheets for Existing Plus Project Conditions are included in      

Appendix D. 

6.3 Opening Year With Ambient Growth Without Project Conditions Level of 

Service 

Opening Year With Ambient Growth Without Project Conditions Level of Service (LOS) 

calculations for the study intersections are shown in Table 6-3 and are based upon the 

Opening Year With Ambient Growth Without Project Conditions traffic volumes shown in 

Exhibit 4-6. 

As shown in Table 6-3, all study intersections are forecast to continue to operate at an 

acceptable LOS (LOS D or better) during the peak hours for Opening Year With Ambient 

Growth Without Project Conditions, with the exception of the following study intersections 

which are forecast to operate at a deficient LOS (LOS E or F): 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 
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Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

Detailed LOS analysis worksheets for Opening Year With Ambient Growth Without Project 

Conditions are included in Appendix E. 

6.4 Opening Year With Ambient Growth With Project Conditions Level of Service 

Opening Year With Ambient Growth With Project Conditions Level of Service (LOS) 

calculations for the study intersections are shown in Table 6-4 and are based upon the 

Opening Year With Ambient Growth With Project Conditions traffic volumes shown in Exhibit  

4-7. 

As shown in Table 6-4, all study intersections are forecast to continue to operate at an 

acceptable LOS (LOS D or better) during the peak hours for Opening Year With Ambient 

Growth With Project Conditions, with the exception of the following study intersections 

which are forecast to operate at a deficient LOS (LOS E or F): 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

As also shown in Table 6-4, based on agency-established thresholds of significance, the 

proposed project is forecast to not result in a significant traffic impact at the study 

intersections for Opening Year With Ambient Growth With Project Conditions.  Hence, no 

intersection or off-site improvements are required by the proposed project.   

Detailed LOS analysis worksheets for Opening Year With Ambient Growth With Project 

Conditions are included in Appendix F. 
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6.5 Opening Year With Ambient Growth With Related Projects Without Project 

Conditions Level of Service 

Opening Year With Ambient Growth With Related Projects Without Project Conditions Level 

of Service (LOS) calculations for the study intersections are shown in Table 6-5 and are based 

upon the Opening Year With Ambient Growth With Related Projects Without Project 

Conditions traffic volumes shown in Exhibit 4-8. 

As shown in Table 6-5, all study intersections are forecast to continue to operate at an 

acceptable LOS (LOS D or better) during the peak hours for Opening Year With Ambient 

Growth With Related Projects Without Project Conditions, with the exception of the 

following study intersections which are forecast to operate at a deficient LOS (LOS E or F): 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

Detailed LOS analysis worksheets for Opening Year With Ambient Growth With Related 

Projects Without Project Conditions are included in Appendix G. 

6.6 Opening Year With Ambient Growth With Related Projects With Project 

Conditions Level of Service 

Opening Year With Ambient Growth With Related Projects With Project Conditions Level of 

Service (LOS) calculations for the study intersections are shown in Table 6-6 and are based 

upon the Opening Year With Ambient Growth With Related Projects With Project Conditions 

traffic volumes shown in Exhibit 4-9. 

As shown in Table 6-6, all study intersections are forecast to continue to operate at an 

acceptable LOS (LOS D or better) during the peak hours for Opening Year With Ambient 

Growth With Related Projects With Project Conditions, with the exception of the following 

study intersections which are forecast to operate at a deficient LOS (LOS E or F): 
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 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

As also shown in Table 6-6, based on agency-established thresholds of significance, the 

proposed project is forecast to not result in a significant traffic impact at the study 

intersections for Opening Year With Ambient Growth With Related Projects With Project 

Conditions. Hence, no intersection or off-site improvements are required by the proposed 

project.   

Detailed LOS analysis worksheets for Opening Year With Ambient Growth With Related 

Projects With Project Conditions are included in Appendix H. 



AM MID PM AM MID PM AM MID PM

1. AWS 9.9 8.4 8.1 A A A 0.338 0.245 0.264

2. CSS 387.0 40.8 55.2 F E F 0.514 0.457 0.476

3. CSS -- -- -- -- -- -- -- -- --

1

2

3

CSS = Cross-Street Stop
4

V/C Ratio 4

V/C = Volume to Capacity Ratio/  V/C is calculated utilizing the Traffix analysis software and Intersection Capacity Utilization (ICU) methodology.

Table 6-1

Study Intersection LOS Analysis Summary

Existing Conditions

AWS = All-Way Stop

Rockhold Avenue (NS) / Dorothy Street (EW)

Willard Avenue (NS) / Garvey Avenue (EW)

Deficient operation shown in Bold.

HCM Analysis Software:  Synchro, Version 10.0.  Per the 2010 Highway Capacity Manual, overall average intersection delay and level of 
service are shown for intersections with 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.

Willard Avenue (NS) / Project Access (EW)

Intersection
Traffic 

Control3
Delay (Secs)1,2 Level of Service
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AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM

1. AWS 9.9 8.4 8.1 A A A 0.338 0.245 0.264 10.1 8.5 8.2 B A A 0.342 0.249 0.268 0.004 0.004 0.004 No No No

2. CSS 387.0 40.8 55.2 F E F 0.514 0.457 0.476 387.0 42.3 55.2 F E F 0.518 0.459 0.477 0.004 0.002 0.001 No No No

3. CSS -- -- -- -- -- -- -- -- -- 10.5 9.5 9.2 B A A 0.192 0.156 0.159 --- --- --- No No No

1

2

3

CSS = Cross-Street Stop
4

Significant
Impact?

Existing Plus Project Conditions

Willard Avenue (NS) / Garvey Avenue (EW)

Table 6-2

Study Intersection LOS Analysis Summary

Existing Plus Project Conditions

Level of ServiceV/C Ratio 4 V/C Ratio 4 Change in V/C Ratio

Existing Conditions

V/C = Volume to Capacity Ratio/  V/C is calculated utilizing the Traffix analysis software and the ICU methodology.

AWS = All-Way Stop

Rockhold Avenue (NS) / Dorothy Street (EW)

Willard Avenue (NS) / Project Access (EW)

Deficient operation shown in Bold.

Delay (Secs)1,2 Level of Service

HCM Analysis Software:  Synchro, Version 10.0.  Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with 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.

Intersection
Traffic 

Control3 Delay (Secs)1,2
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AM MID PM AM MID PM AM MID PM

1. AWS 10.1 8.5 8.1 B A A 0.343 0.248 0.267

2. CSS 440.8 44.3 58.9 F E F 0.523 0.465 0.483

3. CSS -- -- -- -- -- -- -- -- --

1

2

3

CSS = Cross-Street Stop
4

Willard Avenue (NS) / Garvey Avenue (EW)

Willard Avenue (NS) / Project Access (EW)

Deficient operation shown in Bold.

V/C Ratio 4

V/C = Volume to Capacity Ratio/  V/C is calculated utilizing the Traffix analysis software and Intersection Capacity Utilization (ICU) methodology.

HCM Analysis Software:  Synchro, Version 10.0.  Per the 2010 Highway Capacity Manual, overall average intersection delay and level of 
service are shown for intersections with 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.

AWS = All-Way Stop

Rockhold Avenue (NS) / Dorothy Street (EW)

Table 6-3

Study Intersection LOS Analysis Summary

Opening Year (2022) With Ambient Growth Without Project Conditions

Intersection
Traffic 

Control3
Delay (Secs)1,2 Level of Service
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AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM

1. AWS 10.1 8.5 8.1 B A A 0.343 0.248 0.267 10.2 8.5 8.3 B A A 0.347 0.252 0.271 0.004 0.004 0.004 No No No

2. CSS 440.8 44.3 58.9 F E F 0.523 0.465 0.483 452.1 44.3 59.7 F E F 0.526 0.466 0.484 0.003 0.001 0.001 No No No

3. CSS -- -- -- -- -- -- -- -- -- 10.6 9.6 9.2 B A A 0.199 0.157 0.160 --- --- --- No No No

1

2

3

CSS = Cross-Street Stop
4

Signigicant
Impact?

Willard Avenue (NS) / Project Access (EW)

Deficient operation shown in Bold.

HCM Analysis Software:  Synchro, Version 10.0.  Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with 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.

Rockhold Avenue (NS) / Dorothy Street (EW)

Willard Avenue (NS) / Garvey Avenue (EW)

V/C Ratio 4

Opening Year (2022)
With Ambient Growth

Without Project Conditions

V/C Ratio 4 Change in V/C Ratio

V/C = Volume to Capacity Ratio/  V/C is calculated utilizing the Traffix analysis software and the ICU methodology.

Table 6-4

Study Intersection LOS Analysis Summary

Opening Year (2022) With Ambient Growth With Project Conditions

Intersection
Traffic 

Control3

Opening Year (2022)
With Ambient Growth

With Project Conditions

Delay (Secs)1,2 Level of Service

AWS = All-Way Stop

Delay (Secs)1,2 Level of Service
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AM MID PM AM MID PM AM MID PM

1. AWS 10.2 8.6 8.2 B A A 0.346 0.253 0.271

2. CSS 711.1 83.8 86.0 F F F 0.553 0.510 0.516

3. CSS -- -- -- -- -- -- -- -- --

1

2

3

CSS = Cross-Street Stop
4

Willard Avenue (NS) / Garvey Avenue (EW)

Willard Avenue (NS) / Project Access (EW)

Deficient operation shown in Bold.

V/C Ratio 4

V/C = Volume to Capacity Ratio/  V/C is calculated utilizing the Traffix analysis software and Intersection Capacity Utilization (ICU) methodology.

HCM Analysis Software:  Synchro, Version 10.0.  Per the 2010 Highway Capacity Manual, overall average intersection delay and level of 
service are shown for intersections with 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.

AWS = All-Way Stop

Rockhold Avenue (NS) / Dorothy Street (EW)

Table 6-5

Study Intersection LOS Analysis Summary
Opening Year (2022) With Ambient Growth With Related Projects

Without Project Conditions

Intersection
Traffic 

Control3
Delay (Secs)1,2 Level of Service
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AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM

1. AWS 10.2 8.6 8.2 B A A 0.346 0.253 0.271 10.3 8.6 8.2 B A A 0.350 0.257 0.275 0.004 0.004 0.004 No No No

2. CSS 711.1 83.8 86.0 F F F 0.553 0.510 0.516 711.1 85.3 86 F F F 0.554 0.511 0.517 0.001 0.001 0.001 No No No

3. CSS -- -- -- -- -- -- -- -- -- 10.7 9.7 9.3 B A A 0.202 0.162 0.164 --- --- --- No No No

1

2

3

CSS = Cross-Street Stop
4

Signigicant
Impact?

Willard Avenue (NS) / Project Access (EW)

Deficient operation shown in Bold.

HCM Analysis Software:  Synchro, Version 10.0.  Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with 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.

Rockhold Avenue (NS) / Dorothy Street (EW)

Willard Avenue (NS) / Garvey Avenue (EW)

V/C Ratio 4

Opening Year (2022)
With Ambient Growth
With Related Projects

Without Project Conditions

V/C Ratio 4 Change in V/C Ratio

V/C = Volume to Capacity Ratio/  V/C is calculated utilizing the Traffix analysis software and the ICU methodology.

Table 6-6

Study Intersection LOS Analysis Summary

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions

Intersection
Traffic 

Control3

Opening Year (2022)
With Ambient Growth
With Related Projects

With Project Conditions

Delay (Secs)1,2 Level of Service

AWS = All-Way Stop

Delay (Secs)1,2 Level of Service
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7.0 On-Street Parking Evaluation  

As requested by the City of Rosemead during the scoping process, this study includes a 

parking count of existing on-street parking along both sides of Willard Avenue, between 

Dorothy Street and Garvey Avenue. 

The existing parking counts, taken in February 2020, document the number of vehicles 

parked on both sides of Willard Avenue between Dorothy Street and Garvey Avenue in half-

hour intervals from 7:00 AM to 7:00 PM during one typical weekday (Wednesday) and one 

typical Saturday. 

The parking count worksheets are included in Appendix A. 

7.1 Observed Parking Demand 

Table 7-1 summarizes the peak observed parking demand along the east side of Willard 

Avenue.  

As shown in Table 7-1, the peak observed parking demand for typical weekday (Wednesday) 

conditions occurs at 1:30 PM, with 36 vehicles parked, or 113% of the east side of the street 

occupied. 

As also shown in Table 7-1, the peak observed parking demand for typical Saturday 

conditions occurs at 1:30 PM, with 19 vehicles parked, or 59% of the east side of the street 

occupied. 

It should be noted that the peak observed parking demand for typical weekday (Wednesday) 

conditions along the east side of Willard Avenue exceeds the parking capacity of 32 spaces 

due to the following reasons: 

 A conservative length of 25 feet is allotted for each one vehicle to park on the 

curb. However, because some vehicles are shorter in length, they parked more 

tightly close to one another, and therefore creating room for more vehicles than 

the expected capacity. 

 Some vehicles parked in front of driveways and in no parking zones. 
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Table 7-2 summarizes the peak observed parking demand along the west side of Willard 

Avenue.  

As shown in Table 7-2, the peak observed parking demand for typical weekday (Wednesday) 

conditions occurs at 1:30 PM, with 31 vehicles parked, or 97% of the west side of the street 

occupied. 

As also shown in Table 7-2, the peak observed parking demand for typical Saturday 

conditions occurs at 7:00 AM, with 11 vehicles parked, or 34% of the west side of the street 

occupied. 

Photographs of vehicles parked in undesignated areas along Willard Avenue are included in 

Appendix I. 

The proposed project is not expected to substantially affect the parking conditions in the 

considering the following: 

 As shown in subsequent sections of this report, based on the City Municipal Code, 

the proposed project is required to provide a total of 78 parking spaces (62 resident 

and 16 guest parking).  The proposed project is planned to provide a total of 78 

parking spaces.  Hence, the project site will have sufficient parking capacity to contain 

the parking demand associated with the proposed use and therefor, is not expected 

to contribute to the peak parking demand on Willard Avenue. 

 Resident and guest parking typically peaks during evenings and weekends which is 

not expected to impact the peak street parking during typical school activity times.  

Based on the survey of existing on-street parking use in the vicinity of the site, ample 

parking is available during evening and weekends.  The proposed land use type is 

ideal for the current on-street parking demand conditions.   

 

 

 



Observed Date
Peak Parking
Demand Time

Peak Parking
Demand

Parking Spaces 
Provided

Percent 
Occupied

Parking Spaces 
Available

Wednesday, February 26, 2020 1:30 - 2:00 PM 36 32 113% 2 0

Saturday, February 29, 2020 1:30 - 2:00 PM 19 32 59% 13

Table 7-1

Willard Avenue (East Side) Observed Parking Demand Summary1

1  The observed parking counts were obtained during typical conditions in half-hour intervals from 7:00 AM to 7:00 PM for a typical Wednesday and a
   typical Saturday.
2  The peak parking demand exceeds the parking capacity due to vehicles parking tightly close together in a more crowded manner, and some vehicles parking in
   front of driveways and in no parking zones.
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Observed Date
Peak Parking
Demand Time

Peak Parking
Demand

Parking Spaces 
Provided

Percent 
Occupied

Parking Spaces 
Available

Wednesday, February 26, 2020 1:30 - 2:00 PM 31 32 97% 1

Saturday, February 29, 2020 7:00 - 7:30 AM 11 32 34% 21

Table 7-2

Willard Avenue (West Side) Observed Parking Demand Summary1

1  The observed parking counts were obtained during typical conditions in half-hour intervals from 7:00 AM to 7:00 PM for a typical Wednesday and a
   typical Saturday.
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8.0 Review of Existing Parking Signs & School Traffic  

As part of this study, a field study was conducted to review and document the existing 

parking signage and parking/loading zones along Willard Avenue between Dorothy Street 

and Garvey Avenue. 

The majority of the roadway segment offers curb parking on both sides of Willard Avenue 

during all days of the week, with the exception of Thursdays from 8:00 AM to 12:00 noon 

when street sweeping occurs in the entire block on both sides. 

RK has also conducted an observation of the school pick-up and drop-off traffic during a 

typical weekday.  The observations showed the following related to the school pick-up/drop-

off traffic operations: 

 Vehicles currently double parking and waiting in the middle of the roadway to 

conduct drop-off/pick-up of students. 

 Vehicles currently parking or stopping across the street from the school and 

conducting pick-up/drop-off of students requiring the students to cross the street 

mid-segment. 

8.1 No Parking Zones and Loading Zones 

There are existing no parking zones (red curb) along Willard Avenue located in front of the 

elementary school (east side), and in front of the commercial buildings near the Willard 

Avenue / Garvey Avenue intersection (west side). 

There are existing student loading zones (white curb) along Willard Avenue located in front 

of the elementary school entrance and parking lot (east side). 

There are existing 15-min loading zones (green curb) along Willard Avenue located in front 

of the commercial buildings near the Willard Avenue / Garvey Avenue intersection (both 

sides). 

The existing parking signage and curb designation along Willard Avenue is graphically 

depicted in Exhibit 8-1. 
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9.0 Vehicle Miles Traveled (VMT) Analysis  

On September 27, 2013, Governor Jerry Brown signed SB 743 into law and started a process 

intended to fundamentally change how transportation impact analysis is conducted as part 

of the CEQA review of projects. SB 743 eliminates Level of Service (LOS) as the basis for 

determining transportation impacts under CEQA and requires the use of Vehicle Miles 

Traveled (VMT) instead. The state is shifting the focus of CEQA traffic analysis from measuring 

a project' s impact on automobile delay (LOS) to measuring the amount and distance of 

automobile travel that is attributable to a project (VMT). The State' s goal in changing the 

metric used to determine a significant transportation impact is to encourage land use and 

transportation decisions that reduce greenhouse gas emissions, encourage infill 

development, and improve public health through active transportation. 

The City of Rosemead has adopted VMT traffic thresholds of impact via a City Council 

Resolution on June 9, 2020. 

The State allows cities to filter out regions of the City that are already considered " low VMT" 

traffic analysis zones (TAZs) and consistent with the surrounding existing General Plan land 

uses and can be considered local-serving. 

Projects that are forecast to have a VMT not 15 or more percent below the regional average 

are considered to have a significant impact. 

The proposed project is screened out and considered to have no VMT impacts based on the 

following: 

 As shown in Exhibit 9-1, the proposed project is located in a low VMT area which is 

15 or percent below the regional average. 

Hence, the proposed project is considered to have a less than significant VMT impact. 
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10.0 On-Site Parking Demand Analysis  

The proposed project is planned to provide a total of 78 parking spaces on-site. 

An analysis has been conducted to determine if the 78 on-site spaces are sufficient to serve 

the proposed project per the City of Rosemead Municipal Code. 

Based on the City’s Municipal Code, the following is utilized to determine the number of 

parking spaces required to serve residential uses: 

 Two spaces per dwelling unit for residents; plus 

 One space per each two dwelling units for guest. 

Table 10-1 shows the parking required for the proposed project based on the City’s 

Municipal Code. 

As shown in Table 10-1, based on the City’s Municipal Code, the proposed project requires 

a total of 78 on-site parking spaces (62 resident and 16 guest parking).  Since the proposed 

project is planned to provide a total of 78 on-site parking spaces, the proposed project is 

sufficiently parked to serve the proposed uses. 

 



Land Use Quantity Units Parking Code
Parking Required 

(Spaces)
2 Spaces per Dwelling Unit for 

Residents
62.00

1 Spaces per 2 Dwelling Units for 
Guests

15.50

77.50

78.00

78

Yes

1 Based on the City of Rosemead Municipal Code Section 17.112.040

Table 10-1

Project Parking Required Per City of Rosemead Parking Standards1

Total

 Vehicle Parking Provided

Adequate Parking Provided??

Dwelling Units31Multifamily Residential

Total (Rounded Up)
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11.0 Construction Traffic  

The project site is located directly in front of the existing Willard Elementary School. To 

continue to provide adequate circulation for the existing elementary school, the following 

recommendations should be considered for the project’s construction phase, as requested 

by the Garvey School District: 

 Minimize construction traffic during peak traffic periods of weekday 7:00 AM to 

9:00 AM, weekday mid-day school pick-up periods, and weekday PM peak period 

of 4:00 PM to 6:00 PM. 

 Contact the Garvey School District at (626) 307-3400 regarding the potential 

impact upon existing school bus routes. 

 The Construction Manager or designee should notify the Garvey School District of 

the expected start and end dates for various portions of the project that may affect 

traffic within nearby school areas. 

 Provide unrestricted access to schools for school buses. 

 Avoid delays to transported students resulted by truck and construction traffic. 

 Avoid adverse impacts on school buses’ on-time performance and passenger 

safety resulting from changed traffic patterns, lane adjustment, traffic light 

patterns, and altered bus stops during and after construction. 

 Construction trucks and other vehicles are required to stop when encountering 

school buses using red-flashing-lights must-stop-indicators per the California 

Vehicle Code (CVC). 

 Contractors must install and maintain appropriate traffic controls (signs and 

signals) to ensure vehicular and pedestrian safety. 

 Contractors must maintain ongoing communication with Garvey School District 

school administrators, providing sufficient notice to forewarn children and parents 

when existing vehicle routes to school may be impacted. 
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 Continue to maintain access to the passenger loading areas for parents dropping 

off their children. 

 Contractors must maintain safe and convenient pedestrian routes to all nearby 

schools. The District will provide School Pedestrian Route Maps upon request. 

 No staging or parking of construction-related vehicles, including worker-transport 

vehicles, should occur on the east of Willard Avenue adjacent to a school property. 

 Barriers and/or fencing must be installed to secure construction equipment and to 

minimize trespassing, vandalism, short-cut attractions, and attractive nuisances. 

 Additionally, the school’s hours are from 7:55 AM to 2:35 PM. It is recommended 

that the school not be hampered from 7:30 AM to 8:00 AM and from 2:30 PM 

to 3:00 PM so that faculty and parents can enter and leave the site as needed. 

With implementation of the above listed measures, the project construction traffic is 

expected to not be significant. 
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12.0  Findings, Recommendations & Conclusions  

The purpose of this traffic study and on-street parking evaluation is to evaluate the proposed 

Willard & Garvey Residential development from a traffic and parking circulation standpoint. 

The proposed development is located along the west side of Willard Avenue, in the City of 

Rosemead. The project is planned to open in 2022 and has been analyzed in one (1) complete 

phase. 

City of Rosemead has adopted the traffic study guidelines and criteria of the County of Los 

Angeles. Hence, this traffic study has been prepared in accordance with the County of Los 

Angeles traffic study guidelines, requirements and thresholds of significance for the County 

of Los Angeles. 

This study has been prepared in accordance with a City-approved scope of work. 

12.1 Proposed Project 

The project site is located along the west side of Willard Avenue, in the City of Rosemead. 

The proposed project is planned to displace two existing residential units and consist of the 

following land uses: 

 31 three-story residential condominium/townhomes. 

The proposed project is to provide a total of 78 parking spaces. 

Based on the site plan, the proposed project will have access via one (1) proposed 

unsignalized full-access driveway on Willard Avenue. 

The project is planned to open in 2022 and has been analyzed in one (1) complete phase.   

12.2 Project Trip Generation 

Trip generation for the proposed project is determined based on ITE trip generation rates for 

the proposed land uses. 

The proposed project is forecast to generate approximately 169 trip-ends per day, including 

approximately 11 trips during the AM peak hour, approximately 13 trips during the Mid-day 
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peak hour, and approximately 13 trips during the PM peak hour.  This is equivalent to one 

vehicle either exiting or entering the site every approximately 5 minutes during the peak hour. 

It should be noted since the proposed project is nearby the school, the school-related traffic 

for the proposed project can be expected to all occur on foot.  The project trip generation 

does not account for this reduction and hence can be considered conservative. 

Furthermore, the trip generation does not account for the displacement of the two existing 

residential units by the proposed project. 

The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips.  Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 

advantage of this convenience.  To help improve existing conditions, the project applicant 

has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 

12.3 Study Area & Conditions 

The study area has been identified based on discussion with the City of Rosemead traffic 

consultant, review of the project’s trip generation, geographical area, and circulation system, 

and includes the following intersections: 

1. Rockhold Avenue (NS) / Dorothy Street (EW) – Unsignalized; and 

2. Willard Avenue (NS) / Garvey Avenue (EW) – Unsignalized. 

The analysis evaluates traffic conditions of the study intersections for the following scenarios 

in accordance with the County of Los Angeles requirements and guidelines: 

 Existing Conditions; 

 Existing Plus Project Conditions; 

 Opening Year With Ambient Growth Without Project Conditions; 
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 Opening Year With Ambient Growth With Project Conditions; 

 Opening Year With Ambient Growth With Related Projects Without Project 

Conditions; and 

 Opening Year With Ambient Growth With Related Projects With Project 

Conditions. 

12.4 Existing Pedestrian Volumes  

As requested by the City of Rosemead, in addition to the vehicular counts, pedestrian counts 

at the study intersections were collected during the same time periods as the vehicular 

counts.  Measurements were taken in February 2020 which was pre-pandemic conditions 

and under normal school day conditions on Willard Avenue. 

The vehicular and pedestrian traffic count worksheets are included in Appendix A. 

Existing traffic volumes for the study area intersections are shown on Exhibit 3-2. 

Existing adult and school age pedestrian volumes are shown on Exhibit 3-3A and       Exhibit 

3-3B, respectively. 

As shown in Exhibit 3-3A, based on existing collected data: 

 During the two-hour AM peak period (between 7:00 AM and 9:00 AM), between six 

(6) and fifteen (15) adult pedestrians cross one of the four legs of the intersection of 

Rockhold Avenue / Dororthy Avenue; 

 During the three-hour mid-day peak period (between 12:30 PM and 3:30 PM), 

between seven (7) and eight (8) adult pedestrians cross one of the four legs of the 

intersection of Rockhold Avenue / Dororthy Avenue; and 

 During the two-hour PM peak period (between 4:00 PM and 6:00 PM), between zero 

(0) and four (4) adult pedestrians cross one of the four legs of the intersection of 

Rockhold Avenue / Dororthy Avenue. 
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As shown in Exhibit 3-3B: 

 During the two-hour AM peak period (between 7:00 AM and 9:00 AM), between 

two (2) and thirteen (13) school-age pedestrians cross one of the four legs of the 

intersection of Rockhold Avenue / Dororthy Avenue; 

 During the three-hour mid-day peak period (between 12:30 PM and 3:30 PM), 

between two (2) and twelve (12) school-age pedestrians cross one of the four legs of 

the intersection of Rockhold Avenue / Dororthy Avenue; and 

 During the two-hour PM peak period (between 4:00 PM and 6:00 PM), zero (0) 

school-age pedestrians cross one of the four legs of the intersection of Rockhold 

Avenue / Dororthy Avenue. 

Hence, the existing pedestrian activity of the area is not significant and is mainly attributed 

to the school activities. 

The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips. Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 

advantage of this convenience.  To help improve existing conditions, the project applicant 

has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 

12.5 Existing Travel Speeds 

As part of this study, a radar speed survey of existing vehicle speeds was taken at one location 

along Willard Avenue between Dorothy Street and Garvey Avenue during one typical 

weekday during mid-day non-peak traffic conditions to assess the travel speeds during free-

flow conditions. 

Table 3-1 summarizes the results of the radar speed survey. 

As shown in Table 3-1, the 85
th
 Percentile speed was measured to be 33 MPH and the 10-

MPH pace speed was 23-32 MPH.   

Based on this information and the traffic engineering guidelines and California Vehicle Code 

(CVC), the recommended posted speed limit would be 35 miles per hour and can be further 
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reduced to 30 miles per hour considering the proximity to school. The 30 miles per hour 

posted speed could also be appropriate considering the 10-MPH pace of the existing travel 

speeds. 

The existing 85
th
-percentile speeds and average speeds are not considered substantially high 

for a residential area.  The average speeds are observed to be approximately 29 miles per 

hour. 

As shown in the subsequent sections of this report, the proposed project generates a nominal 

number of trips and the traffic added from the proposed project is not expected to result in 

a substantial change in the travel speeds of the roadway. 

12.6 MUTCD Traffic Signal Warrant Analysis Summary  

The following unsignalized study intersections have been evaluated for signalization based 

on the peak hour warrants and procedures contained in the California Manual on Uniform 

Traffic Control Devices (CA MUTCD), 2014 Edition: 

 Int 1 – Rockhold Avenue / Dorothy Street; and 

 Int 2 – Willard Avenue / Garvey Avenue. 

Based on the analysis, none of the full-access unsignalized study intersections satisfy the 

MUTCD peak hour signal warrants for the analysis scenarios evaluated as part of this report, 

with the exception of the following study intersections: 

 Int 2 – Willard Avenue / Garvey Avenue (AM peak hour only; all analysis scenarios). 

12.7 LOS Analysis & Significant Impact Summary 

All study intersections are currently operating at an acceptable LOS (LOS D or better) during 

the peak hours for Existing Conditions and continue to do so for all the analysis scenarios 

evaluated as part of this report, with the exception of the following study intersection which 

is currently operating at a deficient LOS (LOS E or F) and is forecast to continue to operate 

at a deficient LOS (LOS E or F) for the scenarios evaluated as part of this report: 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 
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It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

Based on agency-established thresholds of significance, the proposed project is forecast to 

not result in a significant traffic impact at the study intersections for any of the analysis 

scenarios evaluated as part of this report. Hence, no intersection or off-site improvements 

are required by the proposed project.   

12.8 On-Street Parking Evaluation Summary 

As requested by the City of Rosemead during the scoping process, this study includes a 

parking count of existing on-street parking along both sides of Willard Avenue, between 

Dorothy Street and Garvey Avenue.  Measurements were taken in February 2020 which was 

pre-pandemic conditions and under normal school day conditions on Willard Avenue. 

The existing parking counts, taken in February 2020, document the number of vehicles 

parked on both sides of Willard Avenue between Dorothy Street and Garvey Avenue in half-

hour intervals from 7:00 AM to 7:00 PM during one typical weekday (Wednesday) and one 

typical Saturday. 

The peak observed parking demand for typical weekday (Wednesday) conditions occurs at 

1:30 PM, with 36 vehicles parked, or 113% of the east side of the street occupied. 

The peak observed parking demand for typical Saturday conditions occurs at 1:30 PM, with 

19 vehicles parked, or 59% of the east side of the street occupied. 

It should be noted that the peak observed parking demand for typical weekday (Wednesday) 

conditions along the east side of Willard Avenue exceeds the parking capacity of 32 spaces 

due to the following reasons: 

 A conservative length of 25 feet is allotted for each one vehicle to park on the 

curb. However, because some vehicles are shorter in length, they parked more 
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tightly close to one another, and therefore creating room for more vehicles than 

the expected capacity. 

 Some vehicles parked in front of driveways and in no parking zones. 

The peak observed parking demand for typical weekday (Wednesday) conditions occurs at 

1:30 PM, with 31 vehicles parked, or 97% of the west side of the street occupied. 

The peak observed parking demand for typical Saturday conditions occurs at 7:00 AM, with 

11 vehicles parked, or 34% of the west side of the street occupied. 

The proposed project is not expected to substantially affect the parking conditions in the 

considering the following: 

 As shown in this report, based on the City Municipal Code, the proposed project is 

required to provide a total of 78 parking spaces (62 resident and 16 guest parking).   

The proposed project is planned to provide a total of 78 parking spaces. Hence, the 

project site will have sufficient parking capacity to contain the parking demand 

associated with the proposed use and therefor, is not expected to contribute to the 

peak parking demand on Willard Avenue. 

 Resident and guest parking typically peaks during evenings and weekends which is 

not expected to impact the peak street parking during typical school activity times.  

Based on the survey of existing on-street parking use in the vicinity of the site, ample 

parking is available during evening and weekends.  The proposed land use type is 

ideal for the current on-street parking demand conditions.   

12.9 Review of Existing Parking Signs & School Traffic 

As part of this study, a field study was conducted to review and document the existing 

parking signage and parking/loading zones along Willard Avenue between Dorothy Street 

and Garvey Avenue. 

The majority of the roadway segment offers curb parking on both sides of Willard Avenue 

during all days of the week, with the exception of Thursdays from 8:00 AM to 12:00 noon 

when street sweeping occurs in the entire block on both sides. 
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RK has also conducted an observation of the school pick-up and drop-off traffic during a 

typical weekday.  The observations showed the following related to the school pick-up/drop-

off traffic operations: 

 Vehicles currently double parking and waiting in the middle of the roadway to 

conduct drop-off/pick-up of students. 

 Vehicles currently parking or stopping across the street from the school and 

conducting pick-up/drop-off of students requiring the students to cross the street 

mid-segment. 

There are existing no parking zones (red curb) along Willard Avenue located in front of the 

elementary school (east side), and in front of the commercial buildings near the Willard 

Avenue / Garvey Avenue intersection (west side). 

There are existing student loading zones (white curb) along Willard Avenue located in front 

of the elementary school entrance and parking lot (east side). 

There are existing 15-min loading zones (green curb) along Willard Avenue located in front 

of the commercial buildings near the Willard Avenue / Garvey Avenue intersection (both 

sides). 

The existing parking signage and curb designation along Willard Avenue is graphically 

depicted in Exhibit 8-1. 

12.10 Vehicle Miles Traveled (VMT) Analysis Summary 

The City of Rosemead has adopted VMT traffic thresholds of impact via a City Council 

Resolution on June 9, 2020. 

The State allows cities to filter out regions of the City that are already considered " low VMT" 

traffic analysis zones (TAZs) and consistent with the surrounding existing General Plan land 

uses and can be considered local-serving. 

Projects that are forecast to have a VMT not 15 or more percent below the regional average 

are considered to have a significant impact. 
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The proposed project is screened out and considered to have no VMT impacts based on the 

following: 

 As shown in Exhibit 9-1, the proposed project is located in a low VMT area which is 

15 or percent below the regional average. 

Hence, the proposed project is considered to have a less than significant VMT impact. 

12.11 On-Site Parking Demand Analysis Summary 

Based on the City’s Municipal Code, the proposed project requires a total of 78 on-site 

parking spaces (62 resident and 16 guest parking).  Since the proposed project is planned to 

provide a total of 78 on-site parking spaces, the proposed project is sufficiently parked to 

serve the proposed uses. 

12.12 Construction Traffic  

The project site is located directly in front of the existing Willard Elementary School. To 

continue to provide adequate circulation for the existing elementary school, the following 

recommendations should be considered for the project’s construction phase, as requested 

by the Garvey School District: 

 Minimize construction traffic during peak traffic periods of weekday 7:00 AM to 

9:00 AM, weekday mid-day school pick-up periods, and weekday PM peak period 

of 4:00 PM to 6:00 PM. 

 Contact the Garvey School District at (626) 307-3400 regarding the potential 

impact upon existing school bus routes. 

 The Construction Manager or designee should notify the Garvey School District of 

the expected start and end dates for various portions of the project that may affect 

traffic within nearby school areas. 

 Provide unrestricted access to schools for school buses. 

 Avoid delays to transported students resulted by truck and construction traffic. 
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 Avoid adverse impacts on school buses’ on-time performance and passenger 

safety resulting from changed traffic patterns, lane adjustment, traffic light 

patterns, and altered bus stops during and after construction. 

 Construction trucks and other vehicles are required to stop when encountering 

school buses using red-flashing-lights must-stop-indicators per the California 

Vehicle Code (CVC). 

 Contractors must install and maintain appropriate traffic controls (signs and 

signals) to ensure vehicular and pedestrian safety. 

 Contractors must maintain ongoing communication with Garvey School District 

school administrators, providing sufficient notice to forewarn children and parents 

when existing vehicle routes to school may be impacted. 

 Continue to maintain access to the passenger loading areas for parents dropping 

off their children. 

 Contractors must maintain safe and convenient pedestrian routes to all nearby 

schools. The District will provide School Pedestrian Route Maps upon request. 

 No staging or parking of construction-related vehicles, including worker-transport 

vehicles, should occur on the east of Willard Avenue adjacent to a school property. 

 Barriers and/or fencing must be installed to secure construction equipment and to 

minimize trespassing, vandalism, short-cut attractions, and attractive nuisances. 

 Additionally, the school’s hours are from 7:55 AM to 2:35 PM. It is recommended 

that the school not be hampered from 7:30 AM to 8:00 AM and from 2:30 PM 

to 3:00 PM so that faculty and parents can enter and leave the site as needed. 

With implementation of the above listed measures, the project construction traffic is 

expected to not be significant. 
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12.13 Site Access & Other Recommendations 

I. As requested by the City, the project applicant will review sight distance at all 
Project access points with respect to City of Rosemead sight distance standards 
at the time of preparation and submittal of site plans for approval by the City, 
and implement appropriate red curbing or other measures as required by the 
City.    

II. Provide appropriate signage and pavement markings at the project site driveways, 
including stop bars and stop signs, and restrict project access through clear 
signage.  

III. Participate in any approved transportation or development impact fees established 
by the City of Rosemead.  

IV. In addition to these measures, the Project applicant proposes to facilitate existing 
school crossings along Willard Avenue by working with the City and School District 
to explore the feasibility of installing a crosswalk and/or crossing guard along 
Willard Avenue in front of the school.  

12.14 Overall Project & Analysis Findings 

Project Trip Generation & On-Site Parking Findings 

The proposed project is forecast to generate approximately 169 trip-ends per day, including 
approximately 11 trips during the AM peak hour, approximately 13 trips during the Mid-day 
peak hour, and approximately 13 trips during the PM peak hour.  This is equivalent to one 
vehicle either exiting or entering the site every approximately 5 minutes during the peak hour. 

It should be noted since the proposed project is nearby the school, the school-related traffic 
for the proposed project can be expected to all occur on foot.  The project trip generation 
does not account for this reduction and hence can be considered conservative. 

Furthermore, the trip generation does not account for the displacement of the two existing 
residential units by the proposed project. 
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The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips. Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 

advantage of this convenience.  To help improve existing conditions, the project applicant 

has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 

Based on the City’s Municipal Code, the proposed project requires a total of 78 on-site 

parking spaces (62 resident and 16 guest parking).  Since the proposed project is planned to 

provide a total of 78 on-site parking spaces, the proposed project is sufficiently parked to 

serve the proposed uses. 

Project Impact on Pedestrian Traffic Findings 

Based on existing collected data: 

 During the two-hour AM peak period (between 7:00 AM and 9:00 AM), between 

two (2) and thirteen (13) school-age pedestrians cross one of the four legs of the 

intersection of Rockhold Avenue / Dororthy Avenue; 

 During the three-hour mid-day peak period (between 12:30 PM and 3:30 PM), 

between two (2) and twelve (12) school-age pedestrians cross one of the four legs of 

the intersection of Rockhold Avenue / Dororthy Avenue; and 

 During the two-hour PM peak period (between 4:00 PM and 6:00 PM), zero (0) 

school-age pedestrians cross one of the four legs of the intersection of Rockhold 

Avenue / Dororthy Avenue. 

Hence, the existing pedestrian activity of the area is not significant and is mainly attributed 

to the school activities. 

The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips.  Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 

advantage of this convenience.  To help improve existing conditions, the project applicant 
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has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 

Project Impact on Roadway Speed Findings 

The 85
th
 Percentile speed was measured to be 33 MPH and the 10-MPH pace speed was 23-

32 MPH.   

Based on this information and the traffic engineering guidelines and California Vehicle Code 

(CVC), the recommended posted speed limit would be 35 miles per hour and can be further 

reduced to 30 miles per hour considering the proximity to school. The 30 miles per hour 

posted speed could also be appropriate considering the 10-MPH pace of the existing travel 

speeds. 

The existing 85
th
-percentile speeds and average speeds are not considered substantially high 

for a residential area.  The average speeds are observed to be approximately 29 miles per 

hour. 

As shown in this report, the proposed project generates a nominal number of trips and the 

traffic added from the proposed project is not expected to result in a substantial change in 

the travel speeds of the roadway. 

Project Impact on Intersection Level of Service Findings 

All study intersections are currently operating at an acceptable LOS (LOS D or better) during 

the peak hours for Existing Conditions and continue to do so for all the analysis scenarios 

evaluated as part of this report, with the exception of the following study intersection which 

is currently operating at a deficient LOS (LOS E or F) and is forecast to continue to operate 

at a deficient LOS (LOS E or F) for the scenarios evaluated as part of this report: 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   
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Based on agency-established thresholds of significance, the proposed project is forecast to 

not result in a significant traffic impact at the study intersections for any of the analysis 

scenarios evaluated as part of this report.  Hence, no intersection or off-site improvements 

are required by the proposed project.   

Project Impact on On-Street Parking Findings 

The peak observed parking demand for typical weekday (Wednesday) conditions occurs at 

1:30 PM, with 36 vehicles parked, or 113% of the east side of the street occupied. 

The peak observed parking demand for typical Saturday conditions occurs at 1:30 PM, with 

19 vehicles parked, or 59% of the east side of the street occupied. 

It should be noted that the peak observed parking demand for typical weekday (Wednesday) 

conditions along the east side of Willard Avenue exceeds the parking capacity of 32 spaces 

due to the following reasons: 

 A conservative length of 25 feet is allotted for each one vehicle to park on the 

curb. However, because some vehicles are shorter in length, they parked more 

tightly close to one another, and therefore creating room for more vehicles than 

the expected capacity. 

 Some vehicles parked in front of driveways and in no parking zones. 

The peak observed parking demand for typical weekday (Wednesday) conditions occurs at 

1:30 PM, with 31 vehicles parked, or 97% of the west side of the street occupied. 

The peak observed parking demand for typical Saturday conditions occurs at 7:00 AM, with 

11 vehicles parked, or 34% of the west side of the street occupied. 

The proposed project is not expected to substantially affect the parking conditions in the 

considering the following: 

 As shown in this report, based on the City Municipal Code, the proposed project is 

required to provide a total of 78 parking spaces (62 resident and 16 guest parking).   

The proposed project is planned to provide a total of 78 parking spaces.  Hence, the 

project site will have sufficient parking capacity to contain the parking demand 
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associated with the proposed use and therefor, is not expected to contribute to the 

peak parking demand on Willard Avenue. 

 Resident and guest parking typically peaks during evenings and weekends which is 

not expected to impact the peak street parking during typical school activity times.  

Based on the survey of existing on-street parking use in the vicinity of the site, ample 

parking is available during evening and weekends.  The proposed land use type is 

ideal for the current on-street parking demand conditions.   

Project Impact VMT Impact Findings 

The City of Rosemead has adopted VMT traffic thresholds of impact via a City Council 

Resolution on June 9, 2020. 

The State allows cities to filter out regions of the City that are already considered " low VMT" 

traffic analysis zones (TAZs) and consistent with the surrounding existing General Plan land 

uses and can be considered local-serving. 

Projects that are forecast to have a VMT not 15 or more percent below the regional average 

are considered to have a significant impact. 

The proposed project is screened out and considered to have no VMT impacts based on the 

following: 

 As shown in Exhibit 9-1, the proposed project is located in a low VMT area which is 

15 or percent below the regional average. 

Hence, the proposed project is considered to have a less than significant VMT impact. 

   

 



 

 

Appendix A 
 

Existing Traffic & Parking Count Worksheets 
 



File Name : 01_RSM_Rockhold_Dorothy AM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 1

City of Rosemead
N/S: Rockhold Avenue
E/W: Dorothy Street
Weather: Clear

Groups Printed- Total Volume
Rockhold Avenue

Southbound
Dorothy Street

Westbound
Rockhold Avenue

Northbound
Dorothy Street

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 3 8 1 12 1 7 6 14 4 7 3 14 0 4 4 8 48
07:15 AM 2 1 0 3 9 3 1 13 4 5 4 13 0 5 2 7 36
07:30 AM 9 5 2 16 9 10 9 28 9 17 4 30 4 8 8 20 94
07:45 AM 7 17 0 24 14 12 6 32 14 16 12 42 1 10 20 31 129

Total 21 31 3 55 33 32 22 87 31 45 23 99 5 27 34 66 307

08:00 AM 5 16 1 22 16 12 1 29 31 29 26 86 0 17 27 44 181
08:15 AM 5 3 0 8 2 10 2 14 10 18 11 39 3 17 2 22 83
08:30 AM 8 1 1 10 4 9 3 16 1 9 1 11 0 10 0 10 47
08:45 AM 5 2 1 8 1 9 1 11 0 8 5 13 2 15 0 17 49

Total 23 22 3 48 23 40 7 70 42 64 43 149 5 59 29 93 360

Grand Total 44 53 6 103 56 72 29 157 73 109 66 248 10 86 63 159 667
Apprch % 42.7 51.5 5.8  35.7 45.9 18.5  29.4 44 26.6  6.3 54.1 39.6   

Total % 6.6 7.9 0.9 15.4 8.4 10.8 4.3 23.5 10.9 16.3 9.9 37.2 1.5 12.9 9.4 23.8

Rockhold Avenue
Southbound

Dorothy Street
Westbound

Rockhold Avenue
Northbound

Dorothy Street
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left 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 07:30 AM

07:30 AM 9 5 2 16 9 10 9 28 9 17 4 30 4 8 8 20 94
07:45 AM 7 17 0 24 14 12 6 32 14 16 12 42 1 10 20 31 129
08:00 AM 5 16 1 22 16 12 1 29 31 29 26 86 0 17 27 44 181

08:15 AM 5 3 0 8 2 10 2 14 10 18 11 39 3 17 2 22 83
Total Volume 26 41 3 70 41 44 18 103 64 80 53 197 8 52 57 117 487
% App. Total 37.1 58.6 4.3  39.8 42.7 17.5  32.5 40.6 26.9  6.8 44.4 48.7   

PHF .722 .603 .375 .729 .641 .917 .500 .805 .516 .690 .510 .573 .500 .765 .528 .665 .673

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 01_RSM_Rockhold_Dorothy AM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 2

City of Rosemead
N/S: Rockhold Avenue
E/W: Dorothy Street
Weather: Clear
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Peak Hour Begins at 07:30 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:

07:30 AM 07:30 AM 07:30 AM 07:30 AM

+0 mins. 9 5 2 16 9 10 9 28 9 17 4 30 4 8 8 20
+15 mins. 7 17 0 24 14 12 6 32 14 16 12 42 1 10 20 31
+30 mins. 5 16 1 22 16 12 1 29 31 29 26 86 0 17 27 44
+45 mins. 5 3 0 8 2 10 2 14 10 18 11 39 3 17 2 22

Total Volume 26 41 3 70 41 44 18 103 64 80 53 197 8 52 57 117
% App. Total 37.1 58.6 4.3  39.8 42.7 17.5  32.5 40.6 26.9  6.8 44.4 48.7  

PHF .722 .603 .375 .729 .641 .917 .500 .805 .516 .690 .510 .573 .500 .765 .528 .665

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 01_RSM_Rockhold_Dorothy MD
Site Code : 10520124
Start Date : 2/26/2020
Page No : 1

City of Rosemead
N/S: Rockhold Avenue
E/W: Dorothy Street
Weather: Clear

Groups Printed- Total Volume
Rockhold Avenue

Southbound
Dorothy Street

Westbound
Rockhold Avenue

Northbound
Dorothy Street

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

12:30 PM 2 1 0 3 3 7 2 12 2 5 1 8 3 12 1 16 39
12:45 PM 8 5 1 14 4 5 0 9 0 7 4 11 0 6 3 9 43

Total 10 6 1 17 7 12 2 21 2 12 5 19 3 18 4 25 82

01:00 PM 2 2 1 5 1 10 1 12 2 5 2 9 1 7 3 11 37
01:15 PM 6 8 1 15 4 8 4 16 0 3 1 4 1 10 9 20 55
01:30 PM 5 11 0 16 9 9 6 24 25 13 18 56 0 11 13 24 120
01:45 PM 2 8 1 11 2 8 2 12 12 11 6 29 3 21 3 27 79

Total 15 29 3 47 16 35 13 64 39 32 27 98 5 49 28 82 291

02:00 PM 3 5 0 8 3 8 3 14 6 9 4 19 9 7 3 19 60
02:15 PM 3 2 0 5 1 5 5 11 2 9 1 12 5 10 3 18 46
02:30 PM 6 9 0 15 1 7 8 16 2 9 11 22 1 6 4 11 64
02:45 PM 3 4 0 7 1 6 2 9 2 8 1 11 0 9 1 10 37

Total 15 20 0 35 6 26 18 50 12 35 17 64 15 32 11 58 207

03:00 PM 2 2 0 4 3 8 4 15 2 4 3 9 5 13 1 19 47
03:15 PM 7 4 1 12 3 11 3 17 3 5 1 9 0 14 1 15 53

Grand Total 49 61 5 115 35 92 40 167 58 88 53 199 28 126 45 199 680
Apprch % 42.6 53 4.3  21 55.1 24  29.1 44.2 26.6  14.1 63.3 22.6   

Total % 7.2 9 0.7 16.9 5.1 13.5 5.9 24.6 8.5 12.9 7.8 29.3 4.1 18.5 6.6 29.3

Rockhold Avenue
Southbound

Dorothy Street
Westbound

Rockhold Avenue
Northbound

Dorothy Street
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:15 PM

01:15 PM 6 8 1 15 4 8 4 16 0 3 1 4 1 10 9 20 55
01:30 PM 5 11 0 16 9 9 6 24 25 13 18 56 0 11 13 24 120

01:45 PM 2 8 1 11 2 8 2 12 12 11 6 29 3 21 3 27 79
02:00 PM 3 5 0 8 3 8 3 14 6 9 4 19 9 7 3 19 60

Total Volume 16 32 2 50 18 33 15 66 43 36 29 108 13 49 28 90 314
% App. Total 32 64 4  27.3 50 22.7  39.8 33.3 26.9  14.4 54.4 31.1   

PHF .667 .727 .500 .781 .500 .917 .625 .688 .430 .692 .403 .482 .361 .583 .538 .833 .654

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 01_RSM_Rockhold_Dorothy MD
Site Code : 10520124
Start Date : 2/26/2020
Page No : 2

City of Rosemead
N/S: Rockhold Avenue
E/W: Dorothy Street
Weather: Clear
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Peak Hour Begins at 01:15 PM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

12:45 PM 01:15 PM 01:30 PM 01:15 PM

+0 mins. 8 5 1 14 4 8 4 16 25 13 18 56 1 10 9 20
+15 mins. 2 2 1 5 9 9 6 24 12 11 6 29 0 11 13 24
+30 mins. 6 8 1 15 2 8 2 12 6 9 4 19 3 21 3 27
+45 mins. 5 11 0 16 3 8 3 14 2 9 1 12 9 7 3 19

Total Volume 21 26 3 50 18 33 15 66 45 42 29 116 13 49 28 90
% App. Total 42 52 6  27.3 50 22.7  38.8 36.2 25  14.4 54.4 31.1  

PHF .656 .591 .750 .781 .500 .917 .625 .688 .450 .808 .403 .518 .361 .583 .538 .833

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 01_RSM_Rockhold_Dorothy PM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 1

City of Rosemead
N/S: Rockhold Avenue
E/W: Dorothy Street
Weather: Clear

Groups Printed- Total Volume
Rockhold Avenue

Southbound
Dorothy Street

Westbound
Rockhold Avenue

Northbound
Dorothy Street

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

04:00 PM 8 3 0 11 2 7 4 13 2 8 2 12 1 8 2 11 47
04:15 PM 4 2 1 7 4 10 0 14 4 12 2 18 1 8 1 10 49
04:30 PM 7 2 0 9 4 11 3 18 3 14 6 23 1 21 2 24 74
04:45 PM 6 2 1 9 2 9 7 18 4 11 1 16 5 16 7 28 71

Total 25 9 2 36 12 37 14 63 13 45 11 69 8 53 12 73 241

05:00 PM 7 3 2 12 6 10 6 22 4 10 1 15 0 20 3 23 72
05:15 PM 4 3 0 7 4 11 6 21 4 15 3 22 1 22 2 25 75
05:30 PM 6 3 1 10 8 13 8 29 7 9 2 18 8 19 16 43 100
05:45 PM 7 4 1 12 5 12 6 23 16 16 7 39 7 15 8 30 104

Total 24 13 4 41 23 46 26 95 31 50 13 94 16 76 29 121 351

Grand Total 49 22 6 77 35 83 40 158 44 95 24 163 24 129 41 194 592
Apprch % 63.6 28.6 7.8  22.2 52.5 25.3  27 58.3 14.7  12.4 66.5 21.1   

Total % 8.3 3.7 1 13 5.9 14 6.8 26.7 7.4 16 4.1 27.5 4.1 21.8 6.9 32.8

Rockhold Avenue
Southbound

Dorothy Street
Westbound

Rockhold Avenue
Northbound

Dorothy Street
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left 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 05:00 PM

05:00 PM 7 3 2 12 6 10 6 22 4 10 1 15 0 20 3 23 72
05:15 PM 4 3 0 7 4 11 6 21 4 15 3 22 1 22 2 25 75
05:30 PM 6 3 1 10 8 13 8 29 7 9 2 18 8 19 16 43 100
05:45 PM 7 4 1 12 5 12 6 23 16 16 7 39 7 15 8 30 104

Total Volume 24 13 4 41 23 46 26 95 31 50 13 94 16 76 29 121 351
% App. Total 58.5 31.7 9.8  24.2 48.4 27.4  33 53.2 13.8  13.2 62.8 24   

PHF .857 .813 .500 .854 .719 .885 .813 .819 .484 .781 .464 .603 .500 .864 .453 .703 .844

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 01_RSM_Rockhold_Dorothy PM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 2

City of Rosemead
N/S: Rockhold Avenue
E/W: Dorothy Street
Weather: Clear
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Peak Hour Begins at 05:00 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:

05:00 PM 05:00 PM 05:00 PM 05:00 PM

+0 mins. 7 3 2 12 6 10 6 22 4 10 1 15 0 20 3 23
+15 mins. 4 3 0 7 4 11 6 21 4 15 3 22 1 22 2 25
+30 mins. 6 3 1 10 8 13 8 29 7 9 2 18 8 19 16 43
+45 mins. 7 4 1 12 5 12 6 23 16 16 7 39 7 15 8 30

Total Volume 24 13 4 41 23 46 26 95 31 50 13 94 16 76 29 121
% App. Total 58.5 31.7 9.8  24.2 48.4 27.4  33 53.2 13.8  13.2 62.8 24  

PHF .857 .813 .500 .854 .719 .885 .813 .819 .484 .781 .464 .603 .500 .864 .453 .703

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



Location:  Date: 2/26/2020

N/S:  Day: Wednesday

E/W:

North Leg East Leg South Leg West Leg
Rockhold Avenue Dorothy Street Rockhold Avenue Dorothy Street

Pedestrians Pedestrians Pedestrians Pedestrians

0 0 0 0 0

0 0 0 1 1

0 1 0 1 2

0 1 4 2 7

4 6 8 1 19

2 2 1 4 9

0 3 0 1 4
0 2 1 0 3

6 15 14 10 45

North Leg East Leg South Leg West Leg
Rockhold Avenue Dorothy Street Rockhold Avenue Dorothy Street

Pedestrians Pedestrians Pedestrians Pedestrians

0 0 0 0 0

0 0 0 0 0

1 1 0 1 3

0 3 0 1 4

0 3 2 0 5

4 1 1 1 7

0 0 0 0 0

2 0 0 1 3

0 0 3 1 4

0 0 0 1 1

0 0 1 1 2
0 0 0 0 0

7 8 7 7 29

North Leg East Leg South Leg West Leg
Rockhold Avenue Dorothy Street Rockhold Avenue Dorothy Street

Pedestrians Pedestrians Pedestrians Pedestrians

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

1 0 0 2 3

0 1 0 0 1

0 0 0 0 0

0 0 0 0 0
0 0 0 2 2

1 1 0 4 6TOTAL VOLUMES:

4:45 PM

5:00 PM

5:15 PM

5:30 PM
5:45 PM

4:00 PM

4:15 PM

4:30 PM

Rosemead

Rockhold Avenue

Dorothy Street

TOTAL VOLUMES:

2:45 PM

3:00 PM
3:15 PM

TOTAL VOLUMES:

ADULT PEDESTRIANS

7:00 AM

7:15 AM

8:30 AM
8:45 AM

7:30 AM

7:45 AM

8:00 AM

8:15 AM

12:30 PM

12:45 PM

2:00 PM

2:15 PM

2:30 PM

1:00 PM

1:15 PM

1:30 PM

1:45 PM



Location:  Date: 2/26/2020

N/S:  Day: Wednesday

E/W:

North Leg East Leg South Leg West Leg
Rockhold Avenue Dorothy Street Rockhold Avenue Dorothy Street

Pedestrians Pedestrians Pedestrians Pedestrians

0 0 0 0 0

0 0 1 0 1

0 1 0 0 1

1 2 2 2 7

1 6 4 0 11

0 3 0 0 3

0 1 0 0 1
0 0 0 0 0

2 13 7 2 24

North Leg East Leg South Leg West Leg
Rockhold Avenue Dorothy Street Rockhold Avenue Dorothy Street

Pedestrians Pedestrians Pedestrians Pedestrians

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

2 9 2 0 13

0 1 4 0 5

0 0 0 0 0

0 0 3 0 3

0 0 3 0 3

0 0 0 0 0

0 0 0 0 0
0 0 0 0 0

2 10 12 0 24

North Leg East Leg South Leg West Leg
Rockhold Avenue Dorothy Street Rockhold Avenue Dorothy Street

Pedestrians Pedestrians Pedestrians Pedestrians

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

5:15 PM

5:30 PM
5:45 PM

TOTAL VOLUMES:

4:00 PM

4:15 PM

4:30 PM

4:45 PM

5:00 PM

TOTAL VOLUMES:

2:00 PM

2:15 PM

2:30 PM

2:45 PM

3:00 PM
3:15 PM

1:45 PM

8:45 AM

TOTAL VOLUMES:

12:30 PM

12:45 PM

1:00 PM

1:15 PM

1:30 PM

SCHOOL AGE PEDESTRIANS

7:00 AM

8:30 AM

Rosemead

Rockhold Avenue

Dorothy Street

7:15 AM

7:30 AM

7:45 AM

8:00 AM

8:15 AM



File Name : 02_RSM_Willard_Garvey AM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 1

City of Rosemead
N/S: Willard Avenue
E/W: Garvey Avenue
Weather: Clear

Groups Printed- Total Volume
Willard Avenue

Southbound
Garvey Avenue

Westbound
Willard Avenue

Northbound
Garvey Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 2 0 2 4 3 144 3 150 6 0 1 7 6 67 4 77 238
07:15 AM 1 1 6 8 4 230 0 234 1 1 4 6 2 109 8 119 367
07:30 AM 1 0 4 5 16 242 8 266 7 5 9 21 14 137 12 163 455
07:45 AM 4 0 26 30 17 237 20 274 14 4 19 37 20 220 25 265 606

Total 8 1 38 47 40 853 31 924 28 10 33 71 42 533 49 624 1666

08:00 AM 2 1 18 21 15 206 32 253 6 4 21 31 23 197 5 225 530
08:15 AM 2 0 17 19 7 235 8 250 1 2 9 12 9 230 4 243 524
08:30 AM 3 0 4 7 7 185 4 196 3 1 3 7 6 166 2 174 384
08:45 AM 1 0 3 4 2 176 2 180 5 2 5 12 6 180 2 188 384

Total 8 1 42 51 31 802 46 879 15 9 38 62 44 773 13 830 1822

Grand Total 16 2 80 98 71 1655 77 1803 43 19 71 133 86 1306 62 1454 3488
Apprch % 16.3 2 81.6  3.9 91.8 4.3  32.3 14.3 53.4  5.9 89.8 4.3   

Total % 0.5 0.1 2.3 2.8 2 47.4 2.2 51.7 1.2 0.5 2 3.8 2.5 37.4 1.8 41.7

Willard Avenue
Southbound

Garvey Avenue
Westbound

Willard Avenue
Northbound

Garvey Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left 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 07:30 AM

07:30 AM 1 0 4 5 16 242 8 266 7 5 9 21 14 137 12 163 455
07:45 AM 4 0 26 30 17 237 20 274 14 4 19 37 20 220 25 265 606
08:00 AM 2 1 18 21 15 206 32 253 6 4 21 31 23 197 5 225 530
08:15 AM 2 0 17 19 7 235 8 250 1 2 9 12 9 230 4 243 524

Total Volume 9 1 65 75 55 920 68 1043 28 15 58 101 66 784 46 896 2115
% App. Total 12 1.3 86.7  5.3 88.2 6.5  27.7 14.9 57.4  7.4 87.5 5.1   

PHF .563 .250 .625 .625 .809 .950 .531 .952 .500 .750 .690 .682 .717 .852 .460 .845 .873

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 02_RSM_Willard_Garvey AM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 2

City of Rosemead
N/S: Willard Avenue
E/W: Garvey Avenue
Weather: Clear
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Peak Hour Begins at 07:30 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:

07:45 AM 07:30 AM 07:30 AM 07:45 AM

+0 mins. 4 0 26 30 16 242 8 266 7 5 9 21 20 220 25 265
+15 mins. 2 1 18 21 17 237 20 274 14 4 19 37 23 197 5 225
+30 mins. 2 0 17 19 15 206 32 253 6 4 21 31 9 230 4 243
+45 mins. 3 0 4 7 7 235 8 250 1 2 9 12 6 166 2 174

Total Volume 11 1 65 77 55 920 68 1043 28 15 58 101 58 813 36 907
% App. Total 14.3 1.3 84.4  5.3 88.2 6.5  27.7 14.9 57.4  6.4 89.6 4  

PHF .688 .250 .625 .642 .809 .950 .531 .952 .500 .750 .690 .682 .630 .884 .360 .856

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 02_RSM_Willard_Garvey MD
Site Code : 10520124
Start Date : 2/26/2020
Page No : 1

City of Rosemead
N/S: Willard Avenue
E/W: Garvey Avenue
Weather: Clear

Groups Printed- Total Volume
Willard Avenue

Southbound
Garvey Avenue

Westbound
Willard Avenue

Northbound
Garvey Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

12:30 PM 1 0 2 3 2 202 4 208 1 0 4 5 5 177 3 185 401
12:45 PM 3 0 7 10 8 182 2 192 3 0 3 6 7 183 5 195 403

Total 4 0 9 13 10 384 6 400 4 0 7 11 12 360 8 380 804

01:00 PM 1 0 4 5 11 194 5 210 4 1 1 6 8 190 5 203 424
01:15 PM 0 0 5 5 5 178 9 192 3 1 3 7 14 189 2 205 409
01:30 PM 1 1 20 22 11 208 19 238 1 1 11 13 13 226 12 251 524
01:45 PM 2 0 16 18 8 193 9 210 10 1 17 28 6 231 5 242 498

Total 4 1 45 50 35 773 42 850 18 4 32 54 41 836 24 901 1855

02:00 PM 1 1 8 10 7 186 7 200 0 0 6 6 9 201 6 216 432
02:15 PM 2 2 12 16 5 168 5 178 1 1 1 3 9 236 9 254 451
02:30 PM 3 0 14 17 2 168 9 179 1 0 6 7 9 230 6 245 448
02:45 PM 1 0 6 7 3 202 4 209 1 1 4 6 5 217 4 226 448

Total 7 3 40 50 17 724 25 766 3 2 17 22 32 884 25 941 1779

03:00 PM 1 0 4 5 3 186 0 189 1 0 1 2 5 209 4 218 414
03:15 PM 0 0 10 10 6 162 8 176 1 0 1 2 6 231 8 245 433

Grand Total 16 4 108 128 71 2229 81 2381 27 6 58 91 96 2520 69 2685 5285
Apprch % 12.5 3.1 84.4  3 93.6 3.4  29.7 6.6 63.7  3.6 93.9 2.6   

Total % 0.3 0.1 2 2.4 1.3 42.2 1.5 45.1 0.5 0.1 1.1 1.7 1.8 47.7 1.3 50.8

Willard Avenue
Southbound

Garvey Avenue
Westbound

Willard Avenue
Northbound

Garvey Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:30 PM

01:30 PM 1 1 20 22 11 208 19 238 1 1 11 13 13 226 12 251 524

01:45 PM 2 0 16 18 8 193 9 210 10 1 17 28 6 231 5 242 498
02:00 PM 1 1 8 10 7 186 7 200 0 0 6 6 9 201 6 216 432
02:15 PM 2 2 12 16 5 168 5 178 1 1 1 3 9 236 9 254 451

Total Volume 6 4 56 66 31 755 40 826 12 3 35 50 37 894 32 963 1905
% App. Total 9.1 6.1 84.8  3.8 91.4 4.8  24 6 70  3.8 92.8 3.3   

PHF .750 .500 .700 .750 .705 .907 .526 .868 .300 .750 .515 .446 .712 .947 .667 .948 .909

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 02_RSM_Willard_Garvey MD
Site Code : 10520124
Start Date : 2/26/2020
Page No : 2

City of Rosemead
N/S: Willard Avenue
E/W: Garvey Avenue
Weather: Clear
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Peak Hour Begins at 01:30 PM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

01:30 PM 01:00 PM 01:00 PM 01:30 PM

+0 mins. 1 1 20 22 11 194 5 210 4 1 1 6 13 226 12 251
+15 mins. 2 0 16 18 5 178 9 192 3 1 3 7 6 231 5 242
+30 mins. 1 1 8 10 11 208 19 238 1 1 11 13 9 201 6 216
+45 mins. 2 2 12 16 8 193 9 210 10 1 17 28 9 236 9 254

Total Volume 6 4 56 66 35 773 42 850 18 4 32 54 37 894 32 963
% App. Total 9.1 6.1 84.8  4.1 90.9 4.9  33.3 7.4 59.3  3.8 92.8 3.3  

PHF .750 .500 .700 .750 .795 .929 .553 .893 .450 1.000 .471 .482 .712 .947 .667 .948

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 02_RSM_Willard_Garvey PM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 1

City of Rosemead
N/S: Willard Avenue
E/W: Garvey Avenue
Weather: Clear

Groups Printed- Total Volume
Willard Avenue

Southbound
Garvey Avenue

Westbound
Willard Avenue

Northbound
Garvey Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

04:00 PM 1 0 2 3 4 202 7 213 0 1 5 6 7 262 5 274 496
04:15 PM 2 1 9 12 7 184 7 198 0 0 7 7 10 253 7 270 487
04:30 PM 1 0 7 8 2 196 9 207 1 0 1 2 17 221 6 244 461
04:45 PM 3 1 9 13 5 192 7 204 4 1 4 9 5 248 7 260 486

Total 7 2 27 36 18 774 30 822 5 2 17 24 39 984 25 1048 1930

05:00 PM 0 0 10 10 3 229 5 237 1 1 5 7 5 242 7 254 508
05:15 PM 1 0 5 6 7 240 10 257 2 0 2 4 12 277 6 295 562
05:30 PM 2 0 5 7 8 257 9 274 2 0 2 4 19 250 8 277 562
05:45 PM 3 1 16 20 6 208 11 225 3 1 5 9 15 253 9 277 531

Total 6 1 36 43 24 934 35 993 8 2 14 24 51 1022 30 1103 2163

Grand Total 13 3 63 79 42 1708 65 1815 13 4 31 48 90 2006 55 2151 4093
Apprch % 16.5 3.8 79.7  2.3 94.1 3.6  27.1 8.3 64.6  4.2 93.3 2.6   

Total % 0.3 0.1 1.5 1.9 1 41.7 1.6 44.3 0.3 0.1 0.8 1.2 2.2 49 1.3 52.6

Willard Avenue
Southbound

Garvey Avenue
Westbound

Willard Avenue
Northbound

Garvey Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left 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 05:00 PM

05:00 PM 0 0 10 10 3 229 5 237 1 1 5 7 5 242 7 254 508
05:15 PM 1 0 5 6 7 240 10 257 2 0 2 4 12 277 6 295 562
05:30 PM 2 0 5 7 8 257 9 274 2 0 2 4 19 250 8 277 562
05:45 PM 3 1 16 20 6 208 11 225 3 1 5 9 15 253 9 277 531

Total Volume 6 1 36 43 24 934 35 993 8 2 14 24 51 1022 30 1103 2163
% App. Total 14 2.3 83.7  2.4 94.1 3.5  33.3 8.3 58.3  4.6 92.7 2.7   

PHF .500 .250 .563 .538 .750 .909 .795 .906 .667 .500 .700 .667 .671 .922 .833 .935 .962

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 02_RSM_Willard_Garvey PM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 2

City of Rosemead
N/S: Willard Avenue
E/W: Garvey Avenue
Weather: Clear
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Peak Hour Begins at 05:00 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:

04:15 PM 05:00 PM 04:15 PM 05:00 PM

+0 mins. 2 1 9 12 3 229 5 237 0 0 7 7 5 242 7 254
+15 mins. 1 0 7 8 7 240 10 257 1 0 1 2 12 277 6 295
+30 mins. 3 1 9 13 8 257 9 274 4 1 4 9 19 250 8 277
+45 mins. 0 0 10 10 6 208 11 225 1 1 5 7 15 253 9 277

Total Volume 6 2 35 43 24 934 35 993 6 2 17 25 51 1022 30 1103
% App. Total 14 4.7 81.4  2.4 94.1 3.5  24 8 68  4.6 92.7 2.7  

PHF .500 .500 .875 .827 .750 .909 .795 .906 .375 .500 .607 .694 .671 .922 .833 .935

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



Location:  Date: 2/26/2020

N/S:  Day: Wednesday

E/W:

North Leg East Leg South Leg West Leg
Willard Avenue Garvey Avenue Willard Avenue Garvey Avenue

Pedestrians Pedestrians Pedestrians Pedestrians

5 0 6 0 11

3 0 3 0 6

2 0 5 0 7

8 0 4 0 12

7 0 4 0 11

6 1 4 0 11

8 0 5 0 13
6 0 6 0 12

45 1 37 0 83

North Leg East Leg South Leg West Leg
Willard Avenue Garvey Avenue Willard Avenue Garvey Avenue

Pedestrians Pedestrians Pedestrians Pedestrians

3 1 4 0 8

11 0 1 0 12

5 0 6 0 11

6 0 8 0 14

4 1 3 0 8

2 1 6 0 9

7 0 2 0 9

4 0 6 0 10

3 0 6 0 9

4 0 6 0 10

3 0 4 0 7
2 0 3 0 5

54 3 55 0 112

North Leg East Leg South Leg West Leg
Willard Avenue Garvey Avenue Willard Avenue Garvey Avenue

Pedestrians Pedestrians Pedestrians Pedestrians

4 1 3 0 8

7 0 6 0 13

4 0 3 0 7

8 0 5 0 13

5 0 4 0 9

6 0 8 0 14

10 0 11 0 21
9 0 6 1 16

53 1 46 1 101
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5:30 PM
5:45 PM



Location:  Date: 2/26/2020

N/S:  Day: Wednesday

E/W:

North Leg East Leg South Leg West Leg
Willard Avenue Garvey Avenue Willard Avenue Garvey Avenue

Pedestrians Pedestrians Pedestrians Pedestrians

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

2 0 0 0 2

0 0 0 0 0

1 0 1 0 2
1 0 0 0 1

4 0 1 0 5
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32 32

7:00 AM 8 1 9 28% 10 0 10 31%

7:30 AM 12 2 14 44% 10 0 10 31%

8:00 AM 13 8 21 66% 13 9 22 69%

8:30 AM 12 0 12 38% 12 5 17 53%

9:00 AM 12 1 13 41% 11 5 16 50%

9:30 AM 10 2 12 38% 13 5 18 56%

10:00 AM 12 1 13 41% 15 5 20 63%

10:30 AM 11 0 11 34% 13 5 18 56%

11:00 AM 9 1 10 31% 13 3 16 50%

11:30 AM 10 1 11 34% 14 4 18 56%

12:00 PM 9 3 12 38% 11 4 15 47%

12:30 PM 11 3 14 44% 12 1 13 41%

1:00 PM 12 4 16 50% 14 2 16 50%

1:30 PM 12 24 36 113% 14 17 31 97%

2:00 PM 13 8 21 66% 14 3 17 53%

2:30 PM 14 2 16 50% 12 1 13 41%

3:00 PM 16 1 17 53% 10 0 10 31%

3:30 PM 17 1 18 56% 10 0 10 31%

4:00 PM 16 2 18 56% 8 0 8 25%

4:30 PM 17 1 18 56% 8 0 8 25%

5:00 PM 13 1 14 44% 8 0 8 25%

5:30 PM 14 1 15 47% 8 0 8 25%

6:00 PM 14 1 15 47% 8 0 8 25%

6:30 PM 11 1 12 38% 10 0 10 31%

7:00 PM 15 1 16 50% 9 0 9 28%

Rockhold Avenue - Willard Avenue

Wednesday, February 26th, 2020

East Side West Side
Total Percent 

Occupied
Total Percent 

Occupied

Rockhold Ave - Willard Ave

Rosemead, CA

Regular School Regular School

Time

Willard Street Parking.xlsx



32 32

7:00 AM 11 0 11 34% 11 0 11 34%

7:30 AM 11 0 11 34% 11 0 11 34%

8:00 AM 13 0 13 41% 8 0 8 25%

8:30 AM 15 0 15 47% 7 0 7 22%

9:00 AM 17 0 17 53% 8 0 8 25%

9:30 AM 15 0 15 47% 8 0 8 25%

10:00 AM 13 0 13 41% 7 0 7 22%

10:30 AM 13 0 13 41% 8 0 8 25%

11:00 AM 14 0 14 44% 9 0 9 28%

11:30 AM 13 0 13 41% 9 0 9 28%

12:00 PM 15 0 15 47% 7 0 7 22%

12:30 PM 17 0 17 53% 9 0 9 28%

1:00 PM 15 0 15 47% 9 0 9 28%

1:30 PM 19 0 19 59% 8 0 8 25%

2:00 PM 17 0 17 53% 8 0 8 25%

2:30 PM 18 0 18 56% 8 0 8 25%

3:00 PM 18 0 18 56% 9 0 9 28%

3:30 PM 16 0 16 50% 7 0 7 22%

4:00 PM 16 0 16 50% 7 0 7 22%

4:30 PM 15 0 15 47% 7 0 7 22%

5:00 PM 15 0 15 47% 6 0 6 19%

5:30 PM 15 0 15 47% 8 0 8 25%

6:00 PM 16 0 16 50% 8 0 8 25%

6:30 PM 12 0 12 38% 9 0 9 28%

7:00 PM 10 0 10 31% 10 0 10 31%

Rockhold Avenue - Willard Avenue
Rosemead, CA

Saturday, February 29th, 2020

Time

Rockhold Ave - Willard Ave
East Side

Total Percent 
Occupied

West Side
Total Percent 

OccupiedRegular School Regular School

Willard Street Parking.xlsx
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City of Rosemead
Willard Avenue
S/ Dorothy Street
24 Hour Directional Volume Count

 
 
 

RMDWISDO
Site Code: 105-20124

 
 
 
 

Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
Phone: (951) 268-6268

email: counts@countsunlimited.com

 
Start 26-Feb-20 Northbound Hour Totals Southbound Hour Totals Combined Totals
Time Wed Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon

12:00 2 11 1 4
12:15 1 18 1 6
12:30 0 7 2 7

12:45 1 11 4 47 2 12 6 29 10 76

01:00 1 11 2 10
01:15 0 5 0 20
01:30 2 69 1 33
01:45 0 23 3 108 0 11 3 74 6 182

02:00 0 19 0 11

02:15 1 12 1 8
02:30 1 21 1 14
02:45 2 10 4 62 1 5 3 38 7 100
03:00 1 8 0 8
03:15 0 10 0 7
03:30 2 16 0 9
03:45 1 9 4 43 1 9 1 33 5 76
04:00 0 13 0 8
04:15 0 19 1 5
04:30 2 23 1 8
04:45 3 15 5 70 3 10 5 31 10 101
05:00 0 16 0 13
05:15 3 21 0 11
05:30 5 23 0 24
05:45 2 40 10 100 1 19 1 67 11 167
06:00 3 18 2 10
06:15 3 12 0 13
06:30 5 13 3 4
06:45 13 10 24 53 16 7 21 34 45 87
07:00 17 8 12 9

07:15 11 3 14 2

07:30 32 9 21 5

07:45 50 5 110 25 52 3 99 19 209 44

08:00 85 4 59 9

08:15 29 2 5 7
08:30 10 6 5 2
08:45 12 4 136 16 4 6 73 24 209 40
09:00 10 3 2 4
09:15 9 5 8 4
09:30 4 6 6 4
09:45 9 6 32 20 8 4 24 16 56 36
10:00 14 5 8 5
10:15 5 3 5 3
10:30 9 3 4 1
10:45 6 2 34 13 4 1 21 10 55 23
11:00 6 2 2 1
11:15 9 1 11 7
11:30 19 0 6 0
11:45 10 2 44 5 5 0 24 8 68 13
Total  410 562 410 562 281 383 281 383 691 945

Combined
Total

 972 972 664 664 1636

AM Peak - 07:30 - - - 07:15 - - - - -
Vol. - 196 - - - 146 - - - - -

P.H.F.  0.576    0.619      
PM Peak - - 01:30 - - - 00:45 - - - -

Vol. - - 123 - - - 75 - - - -
P.H.F.   0.446    0.568     

 
Percentag

e
 42.2% 57.8%   42.3% 57.7%     

ADT/AADT ADT 1,636 AADT 1,636



MPH Vehicles Surveyed TOT.

Speed NB SB VEH. Location: Willard Avenue
55 0 0 55 0
54 0 0 54 0
53 0 0 53 0 Between: Dorothy Street - Garvey Avenue
52 0 0 52 0
51 0 0 51 0
50 0 0 50 0 Weather: Clear
49 0 0 49 0
48 0 0 48 0
47 0 0 47 0 Date:
46 0 0 46 0
45 0 0 45 0
44 0 0 44 0 Time
43 0 0 43 0 From: 9:00
42 0 0 42 0
41 0 1 41 X 1 Time
40 0 0 40 0 To: 11:30
39 0 1 39 X 1
38 0 1 38 X 1 Existing
37 0 0 37 0 Speed Limit: 25 MPH  

36 1 3 36 X X X X 4
35 2 2 35 X X X X 4
34 2 1 34 X X X 3
33 4 1 33 X X X X X 5
32 4 3 32 X X X X X X X 7 *

31 2 2 31 X X X X 4 * Northbound Southbound Combined Statistics
30 4 6 30 X X X X X X X X X X 10 * % Over Pace: 18% 16% 19%
29 2 7 29 X X X X X X X X X 9 P

28 2 8 28 X X X X X X X X X X 10 A % In Pace: 70% 74% 72%
27 6 3 27 X X X X X X X X X 9 C

26 1 3 26 X X X X 4 E % Under Pace: 12% 10% 9%
25 4 3 25 X X X X X X X 7 *

24 5 0 24 X X X X X 5 * Average Speed: 28 MPH 29 MPH 29 MPH
23 5 2 23 X X X X X X X 7 *

22 2 2 22 X X X X 4 Pace Speed: 23  -  32 MPH 25  -  34 MPH 23  -  32 MPH
21 2 1 21 X X X 3
20 1 0 20 X 1
19 1 0 19 X 1 15th Percentile / Critical Speed: 23   MPH 25   MPH 23   MPH
18 0 0 18 0
17 0 0 17 0 50th Percentile / Critical Speed: 27   MPH 29   MPH 28   MPH
16 0 0 16 0
15 0 0 15 0 85th Percentile / Critical Speed: 33   MPH 35   MPH 33   MPH
14 0 0 14 0
13 0 0 13 0
12 0 0 12 0
11 0 0 11 0
10 0 0 10 0
9 0 0 9 0
8 0 0 8 0
7 0 0 7 0
6 0 0 6 0
5 0 0 5 0

Total 50 50 GRAND TOTALS 100

 

Corona, CA 92880

T 951-268-6268   F 951-268-6267

Northbound Southbound

City of Rosemead
Radar Speed Survey

Radar Survey Conducted By:

Counts Unlimited, Inc.

PO Box 1178

2/26/20



 

 

Appendix B 
 

MUTCD Signal Warrant Analysis Worksheets 



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 267
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 117
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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SIGNAL WARRANT NOT SATISFIED

Rockhold Avenue

Dorothy Avenue

Existing Conditions - AM Peak Hour
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Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_EX_AM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 158
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 90
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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SIGNAL WARRANT NOT SATISFIED

Rockhold Avenue

Dorothy Avenue

Existing Conditions - MIDDAY Peak Hour
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Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_EX_MID.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 216
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 94
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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SIGNAL WARRANT NOT SATISFIED

Dorothy Avenue

Rockhold Avenue

Existing Conditions - PM Peak Hour
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Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_EX_PM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 273
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 118
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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Existing Plus Project Conditions - AM Peak Hour
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Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_E+P_AM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 164
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 92
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_E+P_MID.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 219
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 98
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  

M
in

or
 S

tre
et

 - 
Hi

gh
er

-V
ol

um
e 

Ap
pr

oa
ch

 - 
VP

H

SIGNAL WARRANT NOT SATISFIED

Dorothy Avenue

Rockhold Avenue

Existing Plus Project Conditions - PM Peak Hour
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Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_E+P_PM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 273
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 119
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_OY_AM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 162
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 92
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume 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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*100

November 2003

Int 01_OY_MID.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 221
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 96
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 279
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 120
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 168
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 94
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 224
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 100
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 282
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 119
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 178
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 92
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 221
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 124
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 288
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 120
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 183
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 94
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 224
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 126
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  

M
in

or
 S

tre
et

 - 
Hi

gh
er

-V
ol

um
e 

Ap
pr

oa
ch

 - 
VP

H

SIGNAL WARRANT NOT SATISFIED

Dorothy Avenue

Rockhold Avenue

Opening Year (2022) Plus Cumulative Projects Plu

0

100

200

300

400

500

600

700

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_OY+C+P_PM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1939
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 101
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1789
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 66
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2096
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 43
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1941
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 101
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1793
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 68
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2100
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 45
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1977
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 103
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1826
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 67
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2139
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 44
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  

M
in

or
 S

tre
et

 - 
Hi

gh
er

-V
ol

um
e 

Ap
pr

oa
ch

 - 
VP

H

SIGNAL WARRANT NOT SATISFIED

Garvey Avenue

Willard Avenue

Opening Year (2022) Conditions - PM Peak Hour

18
00

44

0

100

200

300

400

500

600

700

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 02_OY_PM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1979
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 103
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1830
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 69
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2143
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 46
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2135
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 103
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2095
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 75
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2339
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 51
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2136
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 103
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2098
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 77
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2343
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 53
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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Appendix C 
 

Existing Conditions Intersection Analysis Worksheets 



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.934 0.976 0.964 0.995
Flt Protected 0.997 0.981 0.984 0.982
Satd. Flow (prot) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Flt Permitted 0.997 0.981 0.984 0.982
Satd. Flow (perm) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 8 52 57 41 44 18 64 80 53 26 41 3
Future Volume (vph) 8 52 57 41 44 18 64 80 53 26 41 3
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 12 78 85 61 66 27 96 119 79 39 61 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 175 0 0 154 0 0 294 0 0 104 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Intersection
Intersection Delay, s/veh 9.9
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 52 57 41 44 18 64 80 53 26 41 3
Future Vol, veh/h 8 52 57 41 44 18 64 80 53 26 41 3
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 12 78 85 61 66 27 96 119 79 39 61 4
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.3 9.6 10.8 9.1
HCM LOS A A B A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 32% 7% 40% 37%
Vol Thru, % 41% 44% 43% 59%
Vol Right, % 27% 49% 17% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 197 117 103 70
LT Vol 64 8 41 26
Through Vol 80 52 44 41
RT Vol 53 57 18 3
Lane Flow Rate 294 175 154 104
Geometry Grp 1 1 1 1
Degree of Util (X) 0.387 0.232 0.216 0.149
Departure Headway (Hd) 4.734 4.789 5.06 5.119
Convergence, Y/N Yes Yes Yes Yes
Cap 753 742 703 693
Service Time 2.806 2.871 3.145 3.209
HCM Lane V/C Ratio 0.39 0.236 0.219 0.15
HCM Control Delay 10.8 9.3 9.6 9.1
HCM Lane LOS B A A A
HCM 95th-tile Q 1.8 0.9 0.8 0.5



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.992 0.990 0.922 0.882
Flt Protected 0.950 0.950 0.986 0.994
Satd. Flow (prot) 1805 3511 0 1770 3509 0 0 1727 0 0 1666 0
Flt Permitted 0.950 0.950 0.986 0.994
Satd. Flow (perm) 1805 3511 0 1770 3509 0 0 1727 0 0 1666 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 66 784 46 55 920 68 28 15 58 9 1 65
Future Volume (vph) 66 784 46 55 920 68 28 15 58 9 1 65
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 76 901 53 63 1057 78 32 17 67 10 1 75
Shared Lane Traffic (%)
Lane Group Flow (vph) 76 954 0 63 1135 0 0 116 0 0 86 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 22.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 66 784 46 55 920 68 28 15 58 9 1 65
Future Vol, veh/h 66 784 46 55 920 68 28 15 58 9 1 65
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 76 901 53 63 1057 78 32 17 67 10 1 75
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1135 0 0 954 0 0 1735 2341 477 1833 2328 568
          Stage 1 - - - - - - 1080 1080 - 1222 1222 -
          Stage 2 - - - - - - 655 1261 - 611 1106 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 623 - - 716 - - 57 37 540 48 38 471
          Stage 1 - - - - - - 236 297 - 194 254 -
          Stage 2 - - - - - - 426 244 - 453 289 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 623 - - 716 - - 39 30 540 20 30 471
Mov Cap-2 Maneuver - - - - - - 39 30 - 20 30 -
          Stage 1 - - - - - - 207 261 - 170 232 -
          Stage 2 - - - - - - 325 223 - 326 254 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.6 $ 387 87.2
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 76 623 - - 716 - - 121
HCM Lane V/C Ratio 1.528 0.122 - - 0.088 - - 0.712
HCM Control Delay (s) $ 387 11.6 - - 10.5 - - 87.2
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 9.6 0.4 - - 0.3 - - 3.9

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 149 139 0
Future Volume (vph) 0 0 0 149 139 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 222 207 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 222 207 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 149 139 0
Future Vol, veh/h 0 0 0 149 139 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 67 67 67 67
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 222 207 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 429 207 207 0 - 0
          Stage 1 207 - - - - -
          Stage 2 222 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 587 839 1376 - - -
          Stage 1 832 - - - - -
          Stage 2 820 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 587 839 1376 - - -
Mov Cap-2 Maneuver 587 - - - - -
          Stage 1 832 - - - - -
          Stage 2 820 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1376 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



EX_AM                      Fri Jun 19, 2020 15:31:00                 Page 3-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.338 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        26                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      64   80    53    26   41     3     8   52    57    41   44    18  
Growth 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  
Initial Bse:   64   80    53    26   41     3     8   52    57    41   44    18  
User 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  
PHF 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  
PHF Volume:    64   80    53    26   41     3     8   52    57    41   44    18  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   64   80    53    26   41     3     8   52    57    41   44    18  
PCE 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  
MLF 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  
FinalVolume:   64   80    53    26   41     3     8   52    57    41   44    18  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.32 0.41  0.27  0.37 0.59  0.04  0.07 0.44  0.49  0.40 0.43  0.17  
Final Sat.:   520  650   430   594  937    69   109  711   779   637  683   280  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.12  0.12  0.02 0.04  0.04  0.01 0.07  0.07  0.03 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



EX_AM                      Fri Jun 19, 2020 15:31:00                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.514 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        34                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      28   15    58     9    1    65    66  784    46    55  920    68  
Growth 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  
Initial Bse:   28   15    58     9    1    65    66  784    46    55  920    68  
User 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  
PHF 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  
PHF Volume:    28   15    58     9    1    65    66  784    46    55  920    68  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   28   15    58     9    1    65    66  784    46    55  920    68  
PCE 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  
MLF 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  
FinalVolume:   28   15    58     9    1    65    66  784    46    55  920    68  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.28 0.15  0.57  0.12 0.01  0.87  1.00 1.89  0.11  1.00 1.86  0.14  
Final Sat.:   444  238   919   192   21  1387  1600 3023   177  1600 2980   220  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.01 0.05  0.05  0.04 0.26  0.26  0.03 0.31  0.31  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
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EX_AM                      Fri Jun 19, 2020 15:31:00                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.187 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        22                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  149     0     0  139     0     0    0     0     0    0     0  
Growth 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  
Initial Bse:    0  149     0     0  139     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0  149     0     0  139     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  149     0     0  139     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0  149     0     0  139     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.09  0.00  0.00 0.09  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****                                         
******************************************************************************** 
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Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.958 0.970 0.963 0.995
Flt Protected 0.993 0.986 0.981 0.984
Satd. Flow (prot) 0 1807 0 0 1817 0 0 1795 0 0 1860 0
Flt Permitted 0.993 0.986 0.981 0.984
Satd. Flow (perm) 0 1807 0 0 1817 0 0 1795 0 0 1860 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 13 49 28 18 33 15 43 36 29 16 32 2
Future Volume (vph) 13 49 28 18 33 15 43 36 29 16 32 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 20 75 43 28 51 23 66 55 45 25 49 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 138 0 0 102 0 0 166 0 0 77 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Intersection Delay, s/veh 8.4
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 49 28 18 33 15 43 36 29 16 32 2
Future Vol, veh/h 13 49 28 18 33 15 43 36 29 16 32 2
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 75 43 28 51 23 66 55 45 25 49 3
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.4 8.2 8.6 8.2
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 40% 14% 27% 32%
Vol Thru, % 33% 54% 50% 64%
Vol Right, % 27% 31% 23% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 108 90 66 50
LT Vol 43 13 18 16
Through Vol 36 49 33 32
RT Vol 29 28 15 2
Lane Flow Rate 166 138 102 77
Geometry Grp 1 1 1 1
Degree of Util (X) 0.206 0.17 0.128 0.1
Departure Headway (Hd) 4.458 4.425 4.54 4.68
Convergence, Y/N Yes Yes Yes Yes
Cap 806 810 789 765
Service Time 2.485 2.453 2.571 2.712
HCM Lane V/C Ratio 0.206 0.17 0.129 0.101
HCM Control Delay 8.6 8.4 8.2 8.2
HCM Lane LOS A A A A
HCM 95th-tile Q 0.8 0.6 0.4 0.3



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.992 0.905 0.885
Flt Protected 0.950 0.950 0.988 0.995
Satd. Flow (prot) 1805 3522 0 1770 3514 0 0 1699 0 0 1673 0
Flt Permitted 0.950 0.950 0.988 0.995
Satd. Flow (perm) 1805 3522 0 1770 3514 0 0 1699 0 0 1673 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 37 894 32 31 755 40 12 3 35 6 4 56
Future Volume (vph) 37 894 32 31 755 40 12 3 35 6 4 56
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 41 982 35 34 830 44 13 3 38 7 4 62
Shared Lane Traffic (%)
Lane Group Flow (vph) 41 1017 0 34 874 0 0 54 0 0 73 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 2.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 37 894 32 31 755 40 12 3 35 6 4 56
Future Vol, veh/h 37 894 32 31 755 40 12 3 35 6 4 56
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 41 982 35 34 830 44 13 3 38 7 4 62
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 874 0 0 1017 0 0 1567 2024 509 1495 2019 437
          Stage 1 - - - - - - 1082 1082 - 920 920 -
          Stage 2 - - - - - - 485 942 - 575 1099 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 781 - - 678 - - 77 59 515 87 59 573
          Stage 1 - - - - - - 236 296 - 296 352 -
          Stage 2 - - - - - - 537 344 - 475 291 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 781 - - 678 - - 60 53 515 71 53 573
Mov Cap-2 Maneuver - - - - - - 60 53 - 71 53 -
          Stage 1 - - - - - - 224 281 - 281 334 -
          Stage 2 - - - - - - 449 327 - 412 276 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.4 40.8 24.5
HCM LOS E C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 154 781 - - 678 - - 256
HCM Lane V/C Ratio 0.357 0.052 - - 0.05 - - 0.283
HCM Control Delay (s) 40.8 9.9 - - 10.6 - - 24.5
HCM Lane LOS E A - - B - - C
HCM 95th %tile Q(veh) 1.5 0.2 - - 0.2 - - 1.1



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 80 78 0
Future Volume (vph) 0 0 0 80 78 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 123 120 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 123 120 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 80 78 0
Future Vol, veh/h 0 0 0 80 78 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 65 65 65 65
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 123 120 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 243 120 120 0 - 0
          Stage 1 120 - - - - -
          Stage 2 123 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 750 937 1480 - - -
          Stage 1 910 - - - - -
          Stage 2 907 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 750 937 1480 - - -
Mov Cap-2 Maneuver 750 - - - - -
          Stage 1 910 - - - - -
          Stage 2 907 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1480 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



EX_MID                     Fri Jun 19, 2020 15:31:09                 Page 3-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.245 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        23                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      43   36    29    16   32     2    13   49    28    18   33    15  
Growth 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  
Initial Bse:   43   36    29    16   32     2    13   49    28    18   33    15  
User 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  
PHF 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  
PHF Volume:    43   36    29    16   32     2    13   49    28    18   33    15  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   43   36    29    16   32     2    13   49    28    18   33    15  
PCE 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  
MLF 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  
FinalVolume:   43   36    29    16   32     2    13   49    28    18   33    15  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.40 0.33  0.27  0.32 0.64  0.04  0.14 0.55  0.31  0.27 0.50  0.23  
Final Sat.:   637  533   430   512 1024    64   231  871   498   436  800   364  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.03 0.07  0.07  0.01 0.03  0.03  0.01 0.06  0.06  0.01 0.04  0.04  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
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EX_MID                     Fri Jun 19, 2020 15:31:09                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.457 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        31                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      12    3    35     6    4    56    37  894    32    31  755    40  
Growth 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  
Initial Bse:   12    3    35     6    4    56    37  894    32    31  755    40  
User 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  
PHF 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  
PHF Volume:    12    3    35     6    4    56    37  894    32    31  755    40  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   12    3    35     6    4    56    37  894    32    31  755    40  
PCE 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  
MLF 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  
FinalVolume:   12    3    35     6    4    56    37  894    32    31  755    40  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.24 0.06  0.70  0.09 0.06  0.85  1.00 1.93  0.07  1.00 1.90  0.10  
Final Sat.:   384   96  1120   145   97  1358  1600 3089   111  1600 3039   161  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.03  0.03  0.00 0.04  0.04  0.02 0.29  0.29  0.02 0.25  0.25  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
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EX_MID                     Fri Jun 19, 2020 15:31:09                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.149 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   80     0     0   78     0     0    0     0     0    0     0  
Growth 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  
Initial Bse:    0   80     0     0   78     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0   80     0     0   78     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0   80     0     0   78     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0   80     0     0   78     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.05  0.00  0.00 0.05  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****                                         
******************************************************************************** 
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Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.967 0.963 0.982 0.986
Flt Protected 0.993 0.988 0.984 0.971
Satd. Flow (prot) 0 1824 0 0 1808 0 0 1836 0 0 1819 0
Flt Permitted 0.993 0.988 0.984 0.971
Satd. Flow (perm) 0 1824 0 0 1808 0 0 1836 0 0 1819 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 16 76 29 23 46 26 31 50 13 24 13 4
Future Volume (vph) 16 76 29 23 46 26 31 50 13 24 13 4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 19 90 35 27 55 31 37 60 15 29 15 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 144 0 0 113 0 0 112 0 0 49 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Intersection
Intersection Delay, s/veh 8.1
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 76 29 23 46 26 31 50 13 24 13 4
Future Vol, veh/h 16 76 29 23 46 26 31 50 13 24 13 4
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 19 90 35 27 55 31 37 60 15 29 15 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.2 8 8.3 8
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 33% 13% 24% 59%
Vol Thru, % 53% 63% 48% 32%
Vol Right, % 14% 24% 27% 10%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 94 121 95 41
LT Vol 31 16 23 24
Through Vol 50 76 46 13
RT Vol 13 29 26 4
Lane Flow Rate 112 144 113 49
Geometry Grp 1 1 1 1
Degree of Util (X) 0.14 0.171 0.136 0.063
Departure Headway (Hd) 4.51 4.284 4.318 4.66
Convergence, Y/N Yes Yes Yes Yes
Cap 797 840 832 769
Service Time 2.531 2.3 2.334 2.683
HCM Lane V/C Ratio 0.141 0.171 0.136 0.064
HCM Control Delay 8.3 8.2 8 8
HCM Lane LOS A A A A
HCM 95th-tile Q 0.5 0.6 0.5 0.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.995 0.919 0.886
Flt Protected 0.950 0.950 0.984 0.993
Satd. Flow (prot) 1805 3525 0 1770 3524 0 0 1718 0 0 1672 0
Flt Permitted 0.950 0.950 0.984 0.993
Satd. Flow (perm) 1805 3525 0 1770 3524 0 0 1718 0 0 1672 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 51 1022 30 24 934 35 8 2 14 6 1 36
Future Volume (vph) 51 1022 30 24 934 35 8 2 14 6 1 36
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 53 1065 31 25 973 36 8 2 15 6 1 38
Shared Lane Traffic (%)
Lane Group Flow (vph) 53 1096 0 25 1009 0 0 25 0 0 45 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 1.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 51 1022 30 24 934 35 8 2 14 6 1 36
Future Vol, veh/h 51 1022 30 24 934 35 8 2 14 6 1 36
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 53 1065 31 25 973 36 8 2 15 6 1 38
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1009 0 0 1096 0 0 1724 2246 548 1681 2243 505
          Stage 1 - - - - - - 1187 1187 - 1041 1041 -
          Stage 2 - - - - - - 537 1059 - 640 1202 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 695 - - 633 - - 58 42 485 63 43 518
          Stage 1 - - - - - - 203 264 - 250 310 -
          Stage 2 - - - - - - 501 304 - 435 260 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 695 - - 633 - - 48 37 485 53 38 518
Mov Cap-2 Maneuver - - - - - - 48 37 - 53 38 -
          Stage 1 - - - - - - 188 244 - 231 298 -
          Stage 2 - - - - - - 445 292 - 386 240 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.3 55.2 27.3
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 96 695 - - 633 - - 206
HCM Lane V/C Ratio 0.26 0.076 - - 0.039 - - 0.217
HCM Control Delay (s) 55.2 10.6 - - 10.9 - - 27.3
HCM Lane LOS F B - - B - - D
HCM 95th %tile Q(veh) 1 0.2 - - 0.1 - - 0.8



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 88 65 0
Future Volume (vph) 0 0 0 88 65 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 105 77 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 105 77 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 88 65 0
Future Vol, veh/h 0 0 0 88 65 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 105 77 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 182 77 77 0 - 0
          Stage 1 77 - - - - -
          Stage 2 105 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 812 990 1535 - - -
          Stage 1 951 - - - - -
          Stage 2 924 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 812 990 1535 - - -
Mov Cap-2 Maneuver 812 - - - - -
          Stage 1 951 - - - - -
          Stage 2 924 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1535 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



EX_PM                      Fri Jun 19, 2020 15:31:37                 Page 3-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.264 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      31   50    13    24   13     4    16   76    29    23   46    26  
Growth 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  
Initial Bse:   31   50    13    24   13     4    16   76    29    23   46    26  
User 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  
PHF 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  
PHF Volume:    31   50    13    24   13     4    16   76    29    23   46    26  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   31   50    13    24   13     4    16   76    29    23   46    26  
PCE 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  
MLF 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  
FinalVolume:   31   50    13    24   13     4    16   76    29    23   46    26  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.53  0.14  0.58 0.32  0.10  0.13 0.63  0.24  0.24 0.49  0.27  
Final Sat.:   528  851   221   937  507   156   212 1005   383   387  775   438  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.02 0.03  0.03  0.01 0.08  0.08  0.01 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
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EX_PM                      Fri Jun 19, 2020 15:31:37                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.476 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        32                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       8    2    14     6    1    36    51 1022    30    24  934    35  
Growth 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  
Initial Bse:    8    2    14     6    1    36    51 1022    30    24  934    35  
User 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  
PHF 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  
PHF Volume:     8    2    14     6    1    36    51 1022    30    24  934    35  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    8    2    14     6    1    36    51 1022    30    24  934    35  
PCE 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  
MLF 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  
FinalVolume:    8    2    14     6    1    36    51 1022    30    24  934    35  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.08  0.59  0.14 0.02  0.84  1.00 1.94  0.06  1.00 1.93  0.07  
Final Sat.:   533  133   933   223   37  1340  1600 3109    91  1600 3084   116  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.02  0.02  0.00 0.03  0.03  0.03 0.33  0.33  0.02 0.30  0.30  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



EX_PM                      Fri Jun 19, 2020 15:31:37                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.155 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   88     0     0   65     0     0    0     0     0    0     0  
Growth 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  
Initial Bse:    0   88     0     0   65     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0   88     0     0   65     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0   88     0     0   65     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0   88     0     0   65     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.04  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****                                              
******************************************************************************** 
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Appendix D 
 

Existing Plus Project Conditions Intersection Analysis Worksheets 
 



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.934 0.976 0.964 0.995
Flt Protected 0.997 0.981 0.984 0.982
Satd. Flow (prot) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Flt Permitted 0.997 0.981 0.984 0.982
Satd. Flow (perm) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 8 52 58 41 44 18 66 82 54 26 42 3
Future Volume (vph) 8 52 58 41 44 18 66 82 54 26 42 3
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 12 78 87 61 66 27 99 122 81 39 63 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 177 0 0 154 0 0 302 0 0 106 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Intersection Delay, s/veh 10.1
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 52 58 41 44 18 66 82 54 26 42 3
Future Vol, veh/h 8 52 58 41 44 18 66 82 54 26 42 3
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 12 78 87 61 66 27 99 122 81 39 63 4
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.4 9.6 11 9.2
HCM LOS A A B A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 33% 7% 40% 37%
Vol Thru, % 41% 44% 43% 59%
Vol Right, % 27% 49% 17% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 202 118 103 71
LT Vol 66 8 41 26
Through Vol 82 52 44 42
RT Vol 54 58 18 3
Lane Flow Rate 301 176 154 106
Geometry Grp 1 1 1 1
Degree of Util (X) 0.397 0.235 0.217 0.151
Departure Headway (Hd) 4.745 4.808 5.085 5.136
Convergence, Y/N Yes Yes Yes Yes
Cap 751 738 698 690
Service Time 2.818 2.893 3.173 3.227
HCM Lane V/C Ratio 0.401 0.238 0.221 0.154
HCM Control Delay 11 9.4 9.6 9.2
HCM Lane LOS B A A A
HCM 95th-tile Q 1.9 0.9 0.8 0.5



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.992 0.990 0.922 0.886
Flt Protected 0.950 0.950 0.986 0.993
Satd. Flow (prot) 1805 3511 0 1770 3509 0 0 1727 0 0 1672 0
Flt Permitted 0.950 0.950 0.986 0.993
Satd. Flow (perm) 1805 3511 0 1770 3509 0 0 1727 0 0 1672 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 67 784 46 55 920 69 28 15 58 11 1 67
Future Volume (vph) 67 784 46 55 920 69 28 15 58 11 1 67
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 77 901 53 63 1057 79 32 17 67 13 1 77
Shared Lane Traffic (%)
Lane Group Flow (vph) 77 954 0 63 1136 0 0 116 0 0 91 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 23.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 67 784 46 55 920 69 28 15 58 11 1 67
Future Vol, veh/h 67 784 46 55 920 69 28 15 58 11 1 67
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 77 901 53 63 1057 79 32 17 67 13 1 77
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1136 0 0 954 0 0 1737 2344 477 1836 2331 568
          Stage 1 - - - - - - 1082 1082 - 1223 1223 -
          Stage 2 - - - - - - 655 1262 - 613 1108 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 622 - - 716 - - 57 37 540 48 37 471
          Stage 1 - - - - - - 236 296 - 193 254 -
          Stage 2 - - - - - - 426 243 - 451 288 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 622 - - 716 - - 39 30 540 20 30 471
Mov Cap-2 Maneuver - - - - - - 39 30 - 20 30 -
          Stage 1 - - - - - - 207 259 - 169 232 -
          Stage 2 - - - - - - 323 222 - 323 252 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.6 $ 387 117.9
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 76 622 - - 716 - - 109
HCM Lane V/C Ratio 1.528 0.124 - - 0.088 - - 0.833
HCM Control Delay (s) $ 387 11.6 - - 10.5 - - 117.9
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 9.6 0.4 - - 0.3 - - 4.8

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.949 0.998
Flt Protected 0.970
Satd. Flow (prot) 1749 0 0 1900 1896 0
Flt Permitted 0.970
Satd. Flow (perm) 1749 0 0 1900 1896 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 5 3 1 149 139 2
Future Volume (vph) 5 3 1 149 139 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 5 3 1 222 207 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 0 0 223 210 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 3 1 149 139 2
Future Vol, veh/h 5 3 1 149 139 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 67 67 67 67
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 5 3 1 222 207 3
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 433 209 210 0 - 0
          Stage 1 209 - - - - -
          Stage 2 224 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 584 836 1373 - - -
          Stage 1 831 - - - - -
          Stage 2 818 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 583 836 1373 - - -
Mov Cap-2 Maneuver 583 - - - - -
          Stage 1 830 - - - - -
          Stage 2 818 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.5 0.1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1373 - 658 - -
HCM Lane V/C Ratio 0.001 - 0.013 - -
HCM Control Delay (s) 7.6 0 10.5 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0 - -



E+P_AM                     Fri Jun 19, 2020 15:32:53                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.342 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        26                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      64   80    53    26   41     3     8   52    57    41   44    18  
Growth 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  
Initial Bse:   64   80    53    26   41     3     8   52    57    41   44    18  
Added Vol:      2    2     1     0    1     0     0    0     1     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   66   82    54    26   42     3     8   52    58    41   44    18  
User 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  
PHF 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  
PHF Volume:    66   82    54    26   42     3     8   52    58    41   44    18  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   66   82    54    26   42     3     8   52    58    41   44    18  
PCE 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  
MLF 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  
FinalVolume:   66   82    54    26   42     3     8   52    58    41   44    18  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.40  0.27  0.37 0.59  0.04  0.07 0.44  0.49  0.40 0.43  0.17  
Final Sat.:   523  650   428   586  946    68   108  705   786   637  683   280  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.13  0.13  0.02 0.04  0.04  0.01 0.07  0.07  0.03 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



E+P_AM                     Fri Jun 19, 2020 15:32:53                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.518 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        34                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      28   15    58     9    1    65    66  784    46    55  920    68  
Growth 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  
Initial Bse:   28   15    58     9    1    65    66  784    46    55  920    68  
Added Vol:      0    0     0     2    0     2     1    0     0     0    0     1  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   28   15    58    11    1    67    67  784    46    55  920    69  
User 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  
PHF 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  
PHF Volume:    28   15    58    11    1    67    67  784    46    55  920    69  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   28   15    58    11    1    67    67  784    46    55  920    69  
PCE 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  
MLF 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  
FinalVolume:   28   15    58    11    1    67    67  784    46    55  920    69  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.28 0.15  0.57  0.14 0.01  0.85  1.00 1.89  0.11  1.00 1.86  0.14  
Final Sat.:   444  238   919   223   20  1357  1600 3023   177  1600 2977   223  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.01 0.05  0.05  0.04 0.26  0.26  0.03 0.31  0.31  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.192 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        22                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  149     0     0  139     0     0    0     0     0    0     0  
Growth 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  
Initial Bse:    0  149     0     0  139     0     0    0     0     0    0     0  
Added Vol:      1    0     0     0    0     2     5    0     3     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    1  149     0     0  139     2     5    0     3     0    0     0  
User 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  
PHF 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  
PHF Volume:     1  149     0     0  139     2     5    0     3     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    1  149     0     0  139     2     5    0     3     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    1  149     0     0  139     2     5    0     3     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.01 0.99  0.00  0.00 0.99  0.01  0.62 0.00  0.38  0.00 0.00  0.00  
Final Sat.:    11 1589     0     0 1577    23  1000    0   600     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.09  0.00  0.00 0.09  0.09  0.00 0.00  0.01  0.00 0.00  0.00  
Crit Moves:  ****                  ****        ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.956 0.970 0.964 0.995
Flt Protected 0.993 0.986 0.981 0.985
Satd. Flow (prot) 0 1804 0 0 1817 0 0 1797 0 0 1862 0
Flt Permitted 0.993 0.986 0.981 0.985
Satd. Flow (perm) 0 1804 0 0 1817 0 0 1797 0 0 1862 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 13 49 30 19 33 15 44 38 30 16 34 2
Future Volume (vph) 13 49 30 19 33 15 44 38 30 16 34 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 20 75 46 29 51 23 68 58 46 25 52 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 141 0 0 103 0 0 172 0 0 80 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Intersection Delay, s/veh 8.5
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 49 30 19 33 15 44 38 30 16 34 2
Future Vol, veh/h 13 49 30 19 33 15 44 38 30 16 34 2
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 75 46 29 51 23 68 58 46 25 52 3
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.4 8.3 8.7 8.3
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 39% 14% 28% 31%
Vol Thru, % 34% 53% 49% 65%
Vol Right, % 27% 33% 22% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 112 92 67 52
LT Vol 44 13 19 16
Through Vol 38 49 33 34
RT Vol 30 30 15 2
Lane Flow Rate 172 142 103 80
Geometry Grp 1 1 1 1
Degree of Util (X) 0.214 0.175 0.131 0.104
Departure Headway (Hd) 4.473 4.44 4.572 4.699
Convergence, Y/N Yes Yes Yes Yes
Cap 801 808 783 762
Service Time 2.504 2.469 2.603 2.734
HCM Lane V/C Ratio 0.215 0.176 0.132 0.105
HCM Control Delay 8.7 8.4 8.3 8.3
HCM Lane LOS A A A A
HCM 95th-tile Q 0.8 0.6 0.4 0.3



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.992 0.905 0.887
Flt Protected 0.950 0.950 0.988 0.995
Satd. Flow (prot) 1805 3522 0 1770 3515 0 0 1699 0 0 1677 0
Flt Permitted 0.950 0.950 0.988 0.995
Satd. Flow (perm) 1805 3522 0 1770 3515 0 0 1699 0 0 1677 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 39 894 32 31 755 42 12 3 35 7 4 57
Future Volume (vph) 39 894 32 31 755 42 12 3 35 7 4 57
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 43 982 35 34 830 46 13 3 38 8 4 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 43 1017 0 34 876 0 0 54 0 0 75 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 2.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 39 894 32 31 755 42 12 3 35 7 4 57
Future Vol, veh/h 39 894 32 31 755 42 12 3 35 7 4 57
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 43 982 35 34 830 46 13 3 38 8 4 63
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 876 0 0 1017 0 0 1571 2030 509 1500 2024 438
          Stage 1 - - - - - - 1086 1086 - 921 921 -
          Stage 2 - - - - - - 485 944 - 579 1103 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 779 - - 678 - - 76 58 515 86 59 572
          Stage 1 - - - - - - 234 295 - 295 352 -
          Stage 2 - - - - - - 537 344 - 473 290 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 779 - - 678 - - 58 52 515 70 53 572
Mov Cap-2 Maneuver - - - - - - 58 52 - 70 53 -
          Stage 1 - - - - - - 221 279 - 279 334 -
          Stage 2 - - - - - - 448 327 - 409 274 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.4 42.3 25.8
HCM LOS E D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 150 779 - - 678 - - 247
HCM Lane V/C Ratio 0.366 0.055 - - 0.05 - - 0.303
HCM Control Delay (s) 42.3 9.9 - - 10.6 - - 25.8
HCM Lane LOS E A - - B - - D
HCM 95th %tile Q(veh) 1.5 0.2 - - 0.2 - - 1.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.992
Flt Protected 0.971 0.998
Satd. Flow (prot) 1745 0 0 1896 1885 0
Flt Permitted 0.971 0.998
Satd. Flow (perm) 1745 0 0 1896 1885 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 3 2 3 80 78 5
Future Volume (vph) 3 2 3 80 78 5
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 3 2 5 123 120 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 0 0 128 128 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 2 3 80 78 5
Future Vol, veh/h 3 2 3 80 78 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 65 65 65 65
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 2 5 123 120 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 257 124 128 0 - 0
          Stage 1 124 - - - - -
          Stage 2 133 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 736 932 1470 - - -
          Stage 1 907 - - - - -
          Stage 2 898 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 733 932 1470 - - -
Mov Cap-2 Maneuver 733 - - - - -
          Stage 1 903 - - - - -
          Stage 2 898 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.5 0.3 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1470 - 801 - -
HCM Lane V/C Ratio 0.003 - 0.007 - -
HCM Control Delay (s) 7.5 0 9.5 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -



E+P_MID                    Fri Jun 19, 2020 15:33:12                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.249 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      43   36    29    16   32     2    13   49    28    18   33    15  
Growth 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  
Initial Bse:   43   36    29    16   32     2    13   49    28    18   33    15  
Added Vol:      1    2     1     0    2     0     0    0     2     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   44   38    30    16   34     2    13   49    30    19   33    15  
User 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  
PHF 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  
PHF Volume:    44   38    30    16   34     2    13   49    30    19   33    15  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   44   38    30    16   34     2    13   49    30    19   33    15  
PCE 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  
MLF 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  
FinalVolume:   44   38    30    16   34     2    13   49    30    19   33    15  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.39 0.34  0.27  0.31 0.65  0.04  0.14 0.53  0.33  0.28 0.50  0.22  
Final Sat.:   629  543   429   492 1046    62   226  852   522   454  788   358  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.03 0.07  0.07  0.01 0.03  0.03  0.01 0.06  0.06  0.01 0.04  0.04  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



E+P_MID                    Fri Jun 19, 2020 15:33:12                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.459 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        31                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      12    3    35     6    4    56    37  894    32    31  755    40  
Growth 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  
Initial Bse:   12    3    35     6    4    56    37  894    32    31  755    40  
Added Vol:      0    0     0     1    0     1     2    0     0     0    0     2  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   12    3    35     7    4    57    39  894    32    31  755    42  
User 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  
PHF 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  
PHF Volume:    12    3    35     7    4    57    39  894    32    31  755    42  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   12    3    35     7    4    57    39  894    32    31  755    42  
PCE 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  
MLF 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  
FinalVolume:   12    3    35     7    4    57    39  894    32    31  755    42  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.24 0.06  0.70  0.10 0.06  0.84  1.00 1.93  0.07  1.00 1.89  0.11  
Final Sat.:   384   96  1120   165   94  1341  1600 3089   111  1600 3031   169  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.03  0.03  0.00 0.04  0.04  0.02 0.29  0.29  0.02 0.25  0.25  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.156 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   80     0     0   78     0     0    0     0     0    0     0  
Growth 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  
Initial Bse:    0   80     0     0   78     0     0    0     0     0    0     0  
Added Vol:      3    0     0     0    0     5     3    0     2     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    3   80     0     0   78     5     3    0     2     0    0     0  
User 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  
PHF 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  
PHF Volume:     3   80     0     0   78     5     3    0     2     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    3   80     0     0   78     5     3    0     2     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    3   80     0     0   78     5     3    0     2     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.04 0.96  0.00  0.00 0.94  0.06  0.60 0.00  0.40  0.00 0.00  0.00  
Final Sat.:    58 1542     0     0 1504    96   960    0   640     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.05  0.00  0.00 0.05  0.05  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****        ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.966 0.964 0.980 0.987
Flt Protected 0.994 0.988 0.984 0.973
Satd. Flow (prot) 0 1824 0 0 1810 0 0 1832 0 0 1825 0
Flt Permitted 0.994 0.988 0.984 0.973
Satd. Flow (perm) 0 1824 0 0 1810 0 0 1832 0 0 1825 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 16 76 31 24 46 26 32 52 14 24 15 4
Future Volume (vph) 16 76 31 24 46 26 32 52 14 24 15 4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 19 90 37 29 55 31 38 62 17 29 18 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 146 0 0 115 0 0 117 0 0 52 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Intersection Delay, s/veh 8.2
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 76 31 24 46 26 32 52 14 24 15 4
Future Vol, veh/h 16 76 31 24 46 26 32 52 14 24 15 4
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 19 90 37 29 55 31 38 62 17 29 18 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.2 8.1 8.3 8
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 33% 13% 25% 56%
Vol Thru, % 53% 62% 48% 35%
Vol Right, % 14% 25% 27% 9%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 98 123 96 43
LT Vol 32 16 24 24
Through Vol 52 76 46 15
RT Vol 14 31 26 4
Lane Flow Rate 117 146 114 51
Geometry Grp 1 1 1 1
Degree of Util (X) 0.146 0.175 0.138 0.066
Departure Headway (Hd) 4.519 4.295 4.342 4.673
Convergence, Y/N Yes Yes Yes Yes
Cap 794 838 827 767
Service Time 2.542 2.312 2.359 2.698
HCM Lane V/C Ratio 0.147 0.174 0.138 0.066
HCM Control Delay 8.3 8.2 8.1 8
HCM Lane LOS A A A A
HCM 95th-tile Q 0.5 0.6 0.5 0.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.994 0.919 0.888
Flt Protected 0.950 0.950 0.984 0.993
Satd. Flow (prot) 1805 3525 0 1770 3521 0 0 1718 0 0 1675 0
Flt Permitted 0.950 0.950 0.984 0.993
Satd. Flow (perm) 1805 3525 0 1770 3521 0 0 1718 0 0 1675 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 53 1022 30 24 934 37 8 2 14 7 1 37
Future Volume (vph) 53 1022 30 24 934 37 8 2 14 7 1 37
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 55 1065 31 25 973 39 8 2 15 7 1 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 55 1096 0 25 1012 0 0 25 0 0 47 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 1.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 53 1022 30 24 934 37 8 2 14 7 1 37
Future Vol, veh/h 53 1022 30 24 934 37 8 2 14 7 1 37
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 55 1065 31 25 973 39 8 2 15 7 1 39
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1012 0 0 1096 0 0 1728 2253 548 1687 2249 506
          Stage 1 - - - - - - 1191 1191 - 1043 1043 -
          Stage 2 - - - - - - 537 1062 - 644 1206 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 693 - - 633 - - 58 42 485 62 42 517
          Stage 1 - - - - - - 202 263 - 249 309 -
          Stage 2 - - - - - - 501 303 - 433 259 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 693 - - 633 - - 48 37 485 53 37 517
Mov Cap-2 Maneuver - - - - - - 48 37 - 53 37 -
          Stage 1 - - - - - - 186 242 - 229 297 -
          Stage 2 - - - - - - 444 291 - 383 239 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.3 55.2 29.2
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 96 693 - - 633 - - 195
HCM Lane V/C Ratio 0.26 0.08 - - 0.039 - - 0.24
HCM Control Delay (s) 55.2 10.6 - - 10.9 - - 29.2
HCM Lane LOS F B - - B - - D
HCM 95th %tile Q(veh) 1 0.3 - - 0.1 - - 0.9



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.990
Flt Protected 0.971 0.998
Satd. Flow (prot) 1745 0 0 1896 1881 0
Flt Permitted 0.971 0.998
Satd. Flow (perm) 1745 0 0 1896 1881 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 3 2 3 88 65 5
Future Volume (vph) 3 2 3 88 65 5
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 3 2 4 105 77 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 0 0 109 83 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 2 3 88 65 5
Future Vol, veh/h 3 2 3 88 65 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 2 4 105 77 6
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 193 80 83 0 - 0
          Stage 1 80 - - - - -
          Stage 2 113 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 800 986 1527 - - -
          Stage 1 948 - - - - -
          Stage 2 917 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 798 986 1527 - - -
Mov Cap-2 Maneuver 798 - - - - -
          Stage 1 945 - - - - -
          Stage 2 917 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.2 0.2 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1527 - 864 - -
HCM Lane V/C Ratio 0.002 - 0.006 - -
HCM Control Delay (s) 7.4 0 9.2 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -



E+P_PM                     Fri Jun 19, 2020 15:33:32                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.268 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      31   50    13    24   13     4    16   76    29    23   46    26  
Growth 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  
Initial Bse:   31   50    13    24   13     4    16   76    29    23   46    26  
Added Vol:      1    2     1     0    2     0     0    0     2     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   32   52    14    24   15     4    16   76    31    24   46    26  
User 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  
PHF 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  
PHF Volume:    32   52    14    24   15     4    16   76    31    24   46    26  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   32   52    14    24   15     4    16   76    31    24   46    26  
PCE 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  
MLF 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  
FinalVolume:   32   52    14    24   15     4    16   76    31    24   46    26  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.53  0.14  0.56 0.35  0.09  0.13 0.62  0.25  0.25 0.48  0.27  
Final Sat.:   522  849   229   893  558   149   208  989   403   400  767   433  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.02 0.03  0.03  0.01 0.08  0.08  0.02 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.477 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        32                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       8    2    14     6    1    36    51 1022    30    24  934    35  
Growth 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  
Initial Bse:    8    2    14     6    1    36    51 1022    30    24  934    35  
Added Vol:      0    0     0     1    0     1     2    0     0     0    0     2  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    8    2    14     7    1    37    53 1022    30    24  934    37  
User 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  
PHF 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  
PHF Volume:     8    2    14     7    1    37    53 1022    30    24  934    37  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    8    2    14     7    1    37    53 1022    30    24  934    37  
PCE 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  
MLF 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  
FinalVolume:    8    2    14     7    1    37    53 1022    30    24  934    37  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.08  0.59  0.16 0.02  0.82  1.00 1.94  0.06  1.00 1.92  0.08  
Final Sat.:   533  133   933   249   36  1316  1600 3109    91  1600 3078   122  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.02  0.02  0.00 0.03  0.03  0.03 0.33  0.33  0.02 0.30  0.30  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.159 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   88     0     0   65     0     0    0     0     0    0     0  
Growth 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  
Initial Bse:    0   88     0     0   65     0     0    0     0     0    0     0  
Added Vol:      3    0     0     0    0     5     3    0     2     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    3   88     0     0   65     5     3    0     2     0    0     0  
User 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  
PHF 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  
PHF Volume:     3   88     0     0   65     5     3    0     2     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    3   88     0     0   65     5     3    0     2     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    3   88     0     0   65     5     3    0     2     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.03 0.97  0.00  0.00 0.93  0.07  0.60 0.00  0.40  0.00 0.00  0.00  
Final Sat.:    53 1547     0     0 1486   114   960    0   640     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.04  0.04  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****             ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



 

 

Appendix E 
 

Opening Year With Ambient Growth Without Project Conditions 
Intersection Analysis Worksheets 



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.934 0.977 0.964 0.995
Flt Protected 0.997 0.980 0.984 0.982
Satd. Flow (prot) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Flt Permitted 0.997 0.980 0.984 0.982
Satd. Flow (perm) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 8 53 58 42 45 18 65 82 54 27 42 3
Future Volume (vph) 8 53 58 42 45 18 65 82 54 27 42 3
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 12 79 87 63 67 27 97 122 81 40 63 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 178 0 0 157 0 0 300 0 0 107 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Intersection Delay, s/veh 10.1
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 53 58 42 45 18 65 82 54 27 42 3
Future Vol, veh/h 8 53 58 42 45 18 65 82 54 27 42 3
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 12 79 87 63 67 27 97 122 81 40 63 4
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.4 9.7 11 9.2
HCM LOS A A B A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 32% 7% 40% 38%
Vol Thru, % 41% 45% 43% 58%
Vol Right, % 27% 49% 17% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 201 119 105 72
LT Vol 65 8 42 27
Through Vol 82 53 45 42
RT Vol 54 58 18 3
Lane Flow Rate 300 178 157 107
Geometry Grp 1 1 1 1
Degree of Util (X) 0.397 0.238 0.222 0.154
Departure Headway (Hd) 4.758 4.819 5.093 5.149
Convergence, Y/N Yes Yes Yes Yes
Cap 750 737 697 688
Service Time 2.835 2.907 3.184 3.246
HCM Lane V/C Ratio 0.4 0.242 0.225 0.156
HCM Control Delay 11 9.4 9.7 9.2
HCM Lane LOS B A A A
HCM 95th-tile Q 1.9 0.9 0.8 0.5



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.992 0.990 0.922 0.882
Flt Protected 0.950 0.950 0.986 0.994
Satd. Flow (prot) 1805 3511 0 1770 3509 0 0 1727 0 0 1666 0
Flt Permitted 0.950 0.950 0.986 0.994
Satd. Flow (perm) 1805 3511 0 1770 3509 0 0 1727 0 0 1666 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 67 800 47 56 938 69 29 15 59 9 1 66
Future Volume (vph) 67 800 47 56 938 69 29 15 59 9 1 66
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 77 920 54 64 1078 79 33 17 68 10 1 76
Shared Lane Traffic (%)
Lane Group Flow (vph) 77 974 0 64 1157 0 0 118 0 0 87 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 25.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 67 800 47 56 938 69 29 15 59 9 1 66
Future Vol, veh/h 67 800 47 56 938 69 29 15 59 9 1 66
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 77 920 54 64 1078 79 33 17 68 10 1 76
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1157 0 0 974 0 0 1769 2386 487 1869 2374 579
          Stage 1 - - - - - - 1101 1101 - 1246 1246 -
          Stage 2 - - - - - - 668 1285 - 623 1128 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 611 - - 704 - - 54 35 532 45 35 463
          Stage 1 - - - - - - 230 290 - 187 248 -
          Stage 2 - - - - - - 419 237 - 445 282 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 611 - - 704 - - 37 28 532 17 28 463
Mov Cap-2 Maneuver - - - - - - 37 28 - 17 28 -
          Stage 1 - - - - - - 201 253 - 163 225 -
          Stage 2 - - - - - - 317 215 - 316 246 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.6 $ 440.8 115.9
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 72 611 - - 704 - - 107
HCM Lane V/C Ratio 1.644 0.126 - - 0.091 - - 0.816
HCM Control Delay (s) $ 440.8 11.7 - - 10.6 - - 115.9
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 10.2 0.4 - - 0.3 - - 4.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 152 142 0
Future Volume (vph) 0 0 0 152 142 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 227 212 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 227 212 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 152 142 0
Future Vol, veh/h 0 0 0 152 142 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 67 67 67 67
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 227 212 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 439 212 212 0 - 0
          Stage 1 212 - - - - -
          Stage 2 227 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 579 833 1370 - - -
          Stage 1 828 - - - - -
          Stage 2 815 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 579 833 1370 - - -
Mov Cap-2 Maneuver 579 - - - - -
          Stage 1 828 - - - - -
          Stage 2 815 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1370 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



OY_AM                      Fri Jun 19, 2020 15:34:22                 Page 3-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.343 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        26                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      64   80    53    26   41     3     8   52    57    41   44    18  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   65   82    54    27   42     3     8   53    58    42   45    18  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   65   82    54    27   42     3     8   53    58    42   45    18  
User 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  
PHF 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  
PHF Volume:    65   82    54    27   42     3     8   53    58    42   45    18  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   65   82    54    27   42     3     8   53    58    42   45    18  
PCE 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  
MLF 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  
FinalVolume:   65   82    54    27   42     3     8   53    58    42   45    18  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.32 0.41  0.27  0.37 0.59  0.04  0.07 0.44  0.49  0.40 0.43  0.17  
Final Sat.:   520  650   430   594  937    69   109  711   779   637  683   280  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.13  0.13  0.02 0.04  0.04  0.01 0.07  0.07  0.03 0.07  0.07  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.523 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        35                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      28   15    58     9    1    65    66  784    46    55  920    68  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   29   15    59     9    1    66    67  800    47    56  938    69  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   29   15    59     9    1    66    67  800    47    56  938    69  
User 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  
PHF 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  
PHF Volume:    29   15    59     9    1    66    67  800    47    56  938    69  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   29   15    59     9    1    66    67  800    47    56  938    69  
PCE 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  
MLF 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  
FinalVolume:   29   15    59     9    1    66    67  800    47    56  938    69  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.28 0.15  0.57  0.12 0.01  0.87  1.00 1.89  0.11  1.00 1.86  0.14  
Final Sat.:   444  238   919   192   21  1387  1600 3023   177  1600 2980   220  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.01 0.05  0.05  0.04 0.26  0.26  0.04 0.31  0.31  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.189 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        22                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  149     0     0  139     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0  152     0     0  142     0     0    0     0     0    0     0  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  152     0     0  142     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0  152     0     0  142     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  152     0     0  142     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0  152     0     0  142     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.09  0.00  0.00 0.09  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****                                         
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.957 0.970 0.964 0.995
Flt Protected 0.993 0.987 0.981 0.984
Satd. Flow (prot) 0 1806 0 0 1819 0 0 1797 0 0 1860 0
Flt Permitted 0.993 0.987 0.981 0.984
Satd. Flow (perm) 0 1806 0 0 1819 0 0 1797 0 0 1860 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 13 50 29 18 34 15 44 37 30 16 33 2
Future Volume (vph) 13 50 29 18 34 15 44 37 30 16 33 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 20 77 45 28 52 23 68 57 46 25 51 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 142 0 0 103 0 0 171 0 0 79 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Intersection Delay, s/veh 8.5
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 50 29 18 34 15 44 37 30 16 33 2
Future Vol, veh/h 13 50 29 18 34 15 44 37 30 16 33 2
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 77 45 28 52 23 68 57 46 25 51 3
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.4 8.3 8.7 8.3
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 40% 14% 27% 31%
Vol Thru, % 33% 54% 51% 65%
Vol Right, % 27% 32% 22% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 111 92 67 51
LT Vol 44 13 18 16
Through Vol 37 50 34 33
RT Vol 30 29 15 2
Lane Flow Rate 171 142 103 78
Geometry Grp 1 1 1 1
Degree of Util (X) 0.212 0.175 0.131 0.102
Departure Headway (Hd) 4.471 4.439 4.561 4.697
Convergence, Y/N Yes Yes Yes Yes
Cap 803 808 785 762
Service Time 2.501 2.468 2.593 2.733
HCM Lane V/C Ratio 0.213 0.176 0.131 0.102
HCM Control Delay 8.7 8.4 8.3 8.3
HCM Lane LOS A A A A
HCM 95th-tile Q 0.8 0.6 0.4 0.3



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.992 0.904 0.885
Flt Protected 0.950 0.950 0.989 0.995
Satd. Flow (prot) 1805 3522 0 1770 3514 0 0 1699 0 0 1673 0
Flt Permitted 0.950 0.950 0.989 0.995
Satd. Flow (perm) 1805 3522 0 1770 3514 0 0 1699 0 0 1673 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 38 912 33 32 770 41 12 3 36 6 4 57
Future Volume (vph) 38 912 33 32 770 41 12 3 36 6 4 57
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 42 1002 36 35 846 45 13 3 40 7 4 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 42 1038 0 35 891 0 0 56 0 0 74 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 2.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 38 912 33 32 770 41 12 3 36 6 4 57
Future Vol, veh/h 38 912 33 32 770 41 12 3 36 6 4 57
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 42 1002 36 35 846 45 13 3 40 7 4 63
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 891 0 0 1038 0 0 1599 2065 519 1526 2061 446
          Stage 1 - - - - - - 1104 1104 - 939 939 -
          Stage 2 - - - - - - 495 961 - 587 1122 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 769 - - 665 - - 72 55 507 82 56 565
          Stage 1 - - - - - - 229 289 - 288 345 -
          Stage 2 - - - - - - 530 337 - 468 284 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 769 - - 665 - - 55 49 507 66 50 565
Mov Cap-2 Maneuver - - - - - - 55 49 - 66 50 -
          Stage 1 - - - - - - 216 273 - 272 327 -
          Stage 2 - - - - - - 440 319 - 403 268 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.4 44.3 25.6
HCM LOS E D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 146 769 - - 665 - - 247
HCM Lane V/C Ratio 0.384 0.054 - - 0.053 - - 0.298
HCM Control Delay (s) 44.3 9.9 - - 10.7 - - 25.6
HCM Lane LOS E A - - B - - D
HCM 95th %tile Q(veh) 1.6 0.2 - - 0.2 - - 1.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 82 80 0
Future Volume (vph) 0 0 0 82 80 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 126 123 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 126 123 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 82 80 0
Future Vol, veh/h 0 0 0 82 80 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 65 65 65 65
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 126 123 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 249 123 123 0 - 0
          Stage 1 123 - - - - -
          Stage 2 126 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 744 933 1477 - - -
          Stage 1 907 - - - - -
          Stage 2 905 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 744 933 1477 - - -
Mov Cap-2 Maneuver 744 - - - - -
          Stage 1 907 - - - - -
          Stage 2 905 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1477 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



OY_MID                     Fri Jun 19, 2020 15:34:36                 Page 3-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.248 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        23                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      43   36    29    16   32     2    13   49    28    18   33    15  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   44   37    30    16   33     2    13   50    29    18   34    15  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   44   37    30    16   33     2    13   50    29    18   34    15  
User 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  
PHF 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  
PHF Volume:    44   37    30    16   33     2    13   50    29    18   34    15  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   44   37    30    16   33     2    13   50    29    18   34    15  
PCE 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  
MLF 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  
FinalVolume:   44   37    30    16   33     2    13   50    29    18   34    15  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.40 0.33  0.27  0.32 0.64  0.04  0.14 0.55  0.31  0.27 0.50  0.23  
Final Sat.:   637  533   430   512 1024    64   231  871   498   436  800   364  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.03 0.07  0.07  0.01 0.03  0.03  0.01 0.06  0.06  0.01 0.04  0.04  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY_MID                     Fri Jun 19, 2020 15:34:36                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.465 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        31                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      12    3    35     6    4    56    37  894    32    31  755    40  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   12    3    36     6    4    57    38  912    33    32  770    41  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   12    3    36     6    4    57    38  912    33    32  770    41  
User 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  
PHF 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  
PHF Volume:    12    3    36     6    4    57    38  912    33    32  770    41  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   12    3    36     6    4    57    38  912    33    32  770    41  
PCE 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  
MLF 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  
FinalVolume:   12    3    36     6    4    57    38  912    33    32  770    41  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.24 0.06  0.70  0.09 0.06  0.85  1.00 1.93  0.07  1.00 1.90  0.10  
Final Sat.:   384   96  1120   145   97  1358  1600 3089   111  1600 3039   161  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.03  0.03  0.00 0.04  0.04  0.02 0.30  0.30  0.02 0.25  0.25  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.150 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   80     0     0   78     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   82     0     0   80     0     0    0     0     0    0     0  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0   82     0     0   80     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0   82     0     0   80     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0   82     0     0   80     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0   82     0     0   80     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.05  0.00  0.00 0.05  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****                                         
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.967 0.962 0.982 0.986
Flt Protected 0.994 0.988 0.984 0.971
Satd. Flow (prot) 0 1826 0 0 1806 0 0 1836 0 0 1819 0
Flt Permitted 0.994 0.988 0.984 0.971
Satd. Flow (perm) 0 1826 0 0 1806 0 0 1836 0 0 1819 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 16 78 30 23 47 27 32 51 13 24 13 4
Future Volume (vph) 16 78 30 23 47 27 32 51 13 24 13 4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 19 93 36 27 56 32 38 61 15 29 15 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 148 0 0 115 0 0 114 0 0 49 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Intersection Delay, s/veh 8.1
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 78 30 23 47 27 32 51 13 24 13 4
Future Vol, veh/h 16 78 30 23 47 27 32 51 13 24 13 4
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 19 93 36 27 56 32 38 61 15 29 15 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.2 8 8.3 8
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 33% 13% 24% 59%
Vol Thru, % 53% 63% 48% 32%
Vol Right, % 14% 24% 28% 10%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 96 124 97 41
LT Vol 32 16 23 24
Through Vol 51 78 47 13
RT Vol 13 30 27 4
Lane Flow Rate 114 148 115 49
Geometry Grp 1 1 1 1
Degree of Util (X) 0.144 0.176 0.139 0.063
Departure Headway (Hd) 4.526 4.291 4.324 4.676
Convergence, Y/N Yes Yes Yes Yes
Cap 793 837 830 766
Service Time 2.548 2.309 2.343 2.702
HCM Lane V/C Ratio 0.144 0.177 0.139 0.064
HCM Control Delay 8.3 8.2 8 8
HCM Lane LOS A A A A
HCM 95th-tile Q 0.5 0.6 0.5 0.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.994 0.919 0.886
Flt Protected 0.950 0.950 0.984 0.994
Satd. Flow (prot) 1805 3525 0 1770 3521 0 0 1718 0 0 1673 0
Flt Permitted 0.950 0.950 0.984 0.994
Satd. Flow (perm) 1805 3525 0 1770 3521 0 0 1718 0 0 1673 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 52 1043 31 24 953 36 8 2 14 6 1 37
Future Volume (vph) 52 1043 31 24 953 36 8 2 14 6 1 37
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 54 1086 32 25 993 38 8 2 15 6 1 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 54 1118 0 25 1031 0 0 25 0 0 46 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 1.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 52 1043 31 24 953 36 8 2 14 6 1 37
Future Vol, veh/h 52 1043 31 24 953 36 8 2 14 6 1 37
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 54 1086 32 25 993 38 8 2 15 6 1 39
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1031 0 0 1118 0 0 1757 2291 559 1714 2288 516
          Stage 1 - - - - - - 1210 1210 - 1062 1062 -
          Stage 2 - - - - - - 547 1081 - 652 1226 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 682 - - 620 - - 55 40 478 59 40 509
          Stage 1 - - - - - - 197 258 - 242 303 -
          Stage 2 - - - - - - 494 296 - 428 253 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 682 - - 620 - - 45 35 478 50 35 509
Mov Cap-2 Maneuver - - - - - - 45 35 - 50 35 -
          Stage 1 - - - - - - 181 238 - 223 291 -
          Stage 2 - - - - - - 437 284 - 379 233 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.3 58.9 28.4
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 91 682 - - 620 - - 199
HCM Lane V/C Ratio 0.275 0.079 - - 0.04 - - 0.23
HCM Control Delay (s) 58.9 10.7 - - 11.1 - - 28.4
HCM Lane LOS F B - - B - - D
HCM 95th %tile Q(veh) 1 0.3 - - 0.1 - - 0.9



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 90 66 0
Future Volume (vph) 0 0 0 90 66 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 107 79 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 107 79 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 90 66 0
Future Vol, veh/h 0 0 0 90 66 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 107 79 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 186 79 79 0 - 0
          Stage 1 79 - - - - -
          Stage 2 107 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 808 987 1532 - - -
          Stage 1 949 - - - - -
          Stage 2 922 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 808 987 1532 - - -
Mov Cap-2 Maneuver 808 - - - - -
          Stage 1 949 - - - - -
          Stage 2 922 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1532 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



OY_PM                      Fri Jun 19, 2020 15:34:51                 Page 3-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.267 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      31   50    13    24   13     4    16   76    29    23   46    26  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   32   51    13    24   13     4    16   78    30    23   47    27  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   32   51    13    24   13     4    16   78    30    23   47    27  
User 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  
PHF 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  
PHF Volume:    32   51    13    24   13     4    16   78    30    23   47    27  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   32   51    13    24   13     4    16   78    30    23   47    27  
PCE 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  
MLF 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  
FinalVolume:   32   51    13    24   13     4    16   78    30    23   47    27  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.53  0.14  0.58 0.32  0.10  0.13 0.63  0.24  0.24 0.49  0.27  
Final Sat.:   528  851   221   937  507   156   212 1005   383   387  775   438  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.02 0.03  0.03  0.01 0.08  0.08  0.01 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.483 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        32                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       8    2    14     6    1    36    51 1022    30    24  934    35  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    8    2    14     6    1    37    52 1043    31    24  953    36  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    8    2    14     6    1    37    52 1043    31    24  953    36  
User 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  
PHF 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  
PHF Volume:     8    2    14     6    1    37    52 1043    31    24  953    36  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    8    2    14     6    1    37    52 1043    31    24  953    36  
PCE 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  
MLF 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  
FinalVolume:    8    2    14     6    1    37    52 1043    31    24  953    36  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.08  0.59  0.14 0.02  0.84  1.00 1.94  0.06  1.00 1.93  0.07  
Final Sat.:   533  133   933   223   37  1340  1600 3109    91  1600 3084   116  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.02  0.02  0.00 0.03  0.03  0.03 0.34  0.34  0.02 0.31  0.31  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.156 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   88     0     0   65     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   90     0     0   66     0     0    0     0     0    0     0  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0   90     0     0   66     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0   90     0     0   66     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0   90     0     0   66     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0   90     0     0   66     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.04  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****                                              
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.934 0.977 0.964 0.995
Flt Protected 0.997 0.980 0.984 0.982
Satd. Flow (prot) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Flt Permitted 0.997 0.980 0.984 0.982
Satd. Flow (perm) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 8 53 59 42 45 18 67 84 55 27 43 3
Future Volume (vph) 8 53 59 42 45 18 67 84 55 27 43 3
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 12 79 88 63 67 27 100 125 82 40 64 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 179 0 0 157 0 0 307 0 0 108 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Intersection Delay, s/veh 10.2
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 53 59 42 45 18 67 84 55 27 43 3
Future Vol, veh/h 8 53 59 42 45 18 67 84 55 27 43 3
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 12 79 88 63 67 27 100 125 82 40 64 4
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.5 9.7 11.1 9.2
HCM LOS A A B A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 33% 7% 40% 37%
Vol Thru, % 41% 44% 43% 59%
Vol Right, % 27% 49% 17% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 206 120 105 73
LT Vol 67 8 42 27
Through Vol 84 53 45 43
RT Vol 55 59 18 3
Lane Flow Rate 307 179 157 109
Geometry Grp 1 1 1 1
Degree of Util (X) 0.407 0.241 0.223 0.156
Departure Headway (Hd) 4.767 4.841 5.119 5.165
Convergence, Y/N Yes Yes Yes Yes
Cap 747 733 693 685
Service Time 2.846 2.929 3.211 3.265
HCM Lane V/C Ratio 0.411 0.244 0.227 0.159
HCM Control Delay 11.1 9.5 9.7 9.2
HCM Lane LOS B A A A
HCM 95th-tile Q 2 0.9 0.9 0.6



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.992 0.990 0.922 0.886
Flt Protected 0.950 0.950 0.986 0.993
Satd. Flow (prot) 1805 3511 0 1770 3509 0 0 1727 0 0 1672 0
Flt Permitted 0.950 0.950 0.986 0.993
Satd. Flow (perm) 1805 3511 0 1770 3509 0 0 1727 0 0 1672 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 68 800 47 56 938 70 29 15 59 11 1 68
Future Volume (vph) 68 800 47 56 938 70 29 15 59 11 1 68
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 78 920 54 64 1078 80 33 17 68 13 1 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 78 974 0 64 1158 0 0 118 0 0 92 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 28.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 68 800 47 56 938 70 29 15 59 11 1 68
Future Vol, veh/h 68 800 47 56 938 70 29 15 59 11 1 68
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 78 920 54 64 1078 80 33 17 68 13 1 78
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1158 0 0 974 0 0 1771 2389 487 1871 2376 579
          Stage 1 - - - - - - 1103 1103 - 1246 1246 -
          Stage 2 - - - - - - 668 1286 - 625 1130 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 611 - - 704 - - 54 34 532 45 35 463
          Stage 1 - - - - - - 229 290 - 187 248 -
          Stage 2 - - - - - - 419 237 - 444 281 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 611 - - 704 - - 37 27 532 17 28 463
Mov Cap-2 Maneuver - - - - - - 37 27 - 17 28 -
          Stage 1 - - - - - - 200 253 - 163 225 -
          Stage 2 - - - - - - 315 215 - 315 245 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.6 $ 452.1 160.5
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 71 611 - - 704 - - 96
HCM Lane V/C Ratio 1.667 0.128 - - 0.091 - - 0.958
HCM Control Delay (s) $ 452.1 11.8 - - 10.6 - - 160.5
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 10.3 0.4 - - 0.3 - - 5.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.949 0.998
Flt Protected 0.970
Satd. Flow (prot) 1749 0 0 1900 1896 0
Flt Permitted 0.970
Satd. Flow (perm) 1749 0 0 1900 1896 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 5 3 1 152 142 2
Future Volume (vph) 5 3 1 152 142 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 5 3 1 227 212 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 0 0 228 215 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 3 1 152 142 2
Future Vol, veh/h 5 3 1 152 142 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 67 67 67 67
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 5 3 1 227 212 3
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 443 214 215 0 - 0
          Stage 1 214 - - - - -
          Stage 2 229 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 576 831 1367 - - -
          Stage 1 826 - - - - -
          Stage 2 814 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 575 831 1367 - - -
Mov Cap-2 Maneuver 575 - - - - -
          Stage 1 825 - - - - -
          Stage 2 814 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.6 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1367 - 650 - -
HCM Lane V/C Ratio 0.001 - 0.013 - -
HCM Control Delay (s) 7.6 0 10.6 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0 - -



OY+P_AM                    Fri Jun 19, 2020 15:36:03                 Page 4-1    
-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
       OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS           
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.347 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        27                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      64   80    53    26   41     3     8   52    57    41   44    18  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   65   82    54    27   42     3     8   53    58    42   45    18  
Added Vol:      2    2     1     0    1     0     0    0     1     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   67   84    55    27   43     3     8   53    59    42   45    18  
User 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  
PHF 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  
PHF Volume:    67   84    55    27   43     3     8   53    59    42   45    18  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   67   84    55    27   43     3     8   53    59    42   45    18  
PCE 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  
MLF 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  
FinalVolume:   67   84    55    27   43     3     8   53    59    42   45    18  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.40  0.27  0.37 0.59  0.04  0.07 0.44  0.49  0.40 0.43  0.17  
Final Sat.:   523  650   428   586  946    68   108  705   786   637  683   280  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.13  0.13  0.02 0.05  0.05  0.01 0.08  0.08  0.03 0.07  0.07  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
       OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS           
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.526 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        35                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      28   15    58     9    1    65    66  784    46    55  920    68  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   29   15    59     9    1    66    67  800    47    56  938    69  
Added Vol:      0    0     0     2    0     2     1    0     0     0    0     1  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   29   15    59    11    1    68    68  800    47    56  938    70  
User 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  
PHF 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  
PHF Volume:    29   15    59    11    1    68    68  800    47    56  938    70  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   29   15    59    11    1    68    68  800    47    56  938    70  
PCE 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  
MLF 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  
FinalVolume:   29   15    59    11    1    68    68  800    47    56  938    70  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.28 0.15  0.57  0.14 0.01  0.85  1.00 1.89  0.11  1.00 1.86  0.14  
Final Sat.:   444  238   919   222   20  1358  1600 3023   177  1600 2977   223  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.01 0.05  0.05  0.04 0.26  0.26  0.04 0.32  0.32  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
       OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS           
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.199 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        22                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  149     0     0  139     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0  152     0     0  142     0     0    0     0     0    0     0  
Added Vol:      1    0     0     0    0     2     5    0     3     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    1  152     0     0  142     2     5    0     3     0    0     0  
User 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  
PHF 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  
PHF Volume:     1  152     0     0  142     2     5    0     3     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    1  152     0     0  142     2     5    0     3     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    1  152     0     0  142     2     5    0     3     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.01 0.99  0.00  0.00 0.99  0.01  0.62 0.00  0.38  0.00 0.00  0.00  
Final Sat.:    10 1590     0     0 1578    22  1000    0   600     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.10  0.00  0.00 0.09  0.09  0.00 0.00  0.01  0.00 0.00  0.00  
Crit Moves:       ****        ****             ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.955 0.970 0.963 0.995
Flt Protected 0.993 0.986 0.981 0.985
Satd. Flow (prot) 0 1802 0 0 1817 0 0 1795 0 0 1862 0
Flt Permitted 0.993 0.986 0.981 0.985
Satd. Flow (perm) 0 1802 0 0 1817 0 0 1795 0 0 1862 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 13 50 31 19 34 15 45 39 31 16 35 2
Future Volume (vph) 13 50 31 19 34 15 45 39 31 16 35 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 20 77 48 29 52 23 69 60 48 25 54 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 145 0 0 104 0 0 177 0 0 82 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Intersection Delay, s/veh 8.5
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 50 31 19 34 15 45 39 31 16 35 2
Future Vol, veh/h 13 50 31 19 34 15 45 39 31 16 35 2
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 77 48 29 52 23 69 60 48 25 54 3
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.5 8.3 8.8 8.3
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 39% 14% 28% 30%
Vol Thru, % 34% 53% 50% 66%
Vol Right, % 27% 33% 22% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 115 94 68 53
LT Vol 45 13 19 16
Through Vol 39 50 34 35
RT Vol 31 31 15 2
Lane Flow Rate 177 145 105 82
Geometry Grp 1 1 1 1
Degree of Util (X) 0.22 0.179 0.133 0.107
Departure Headway (Hd) 4.485 4.455 4.593 4.716
Convergence, Y/N Yes Yes Yes Yes
Cap 800 804 779 759
Service Time 2.517 2.486 2.626 2.751
HCM Lane V/C Ratio 0.221 0.18 0.135 0.108
HCM Control Delay 8.8 8.5 8.3 8.3
HCM Lane LOS A A A A
HCM 95th-tile Q 0.8 0.6 0.5 0.4



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.992 0.904 0.886
Flt Protected 0.950 0.950 0.989 0.995
Satd. Flow (prot) 1805 3522 0 1770 3515 0 0 1699 0 0 1675 0
Flt Permitted 0.950 0.950 0.989 0.995
Satd. Flow (perm) 1805 3522 0 1770 3515 0 0 1699 0 0 1675 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 40 912 33 32 770 43 12 3 36 7 4 58
Future Volume (vph) 40 912 33 32 770 43 12 3 36 7 4 58
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 44 1002 36 35 846 47 13 3 40 8 4 64
Shared Lane Traffic (%)
Lane Group Flow (vph) 44 1038 0 35 893 0 0 56 0 0 76 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 2.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 40 912 33 32 770 43 12 3 36 7 4 58
Future Vol, veh/h 40 912 33 32 770 43 12 3 36 7 4 58
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 44 1002 36 35 846 47 13 3 40 8 4 64
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 893 0 0 1038 0 0 1603 2071 519 1531 2066 447
          Stage 1 - - - - - - 1108 1108 - 940 940 -
          Stage 2 - - - - - - 495 963 - 591 1126 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 768 - - 665 - - 72 55 507 81 55 564
          Stage 1 - - - - - - 227 288 - 287 345 -
          Stage 2 - - - - - - 530 337 - 465 282 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 768 - - 665 - - 55 49 507 65 49 564
Mov Cap-2 Maneuver - - - - - - 55 49 - 65 49 -
          Stage 1 - - - - - - 214 272 - 271 327 -
          Stage 2 - - - - - - 439 319 - 399 266 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.4 44.3 27.3
HCM LOS E D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 146 768 - - 665 - - 236
HCM Lane V/C Ratio 0.384 0.057 - - 0.053 - - 0.321
HCM Control Delay (s) 44.3 10 - - 10.7 - - 27.3
HCM Lane LOS E A - - B - - D
HCM 95th %tile Q(veh) 1.6 0.2 - - 0.2 - - 1.3



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.992
Flt Protected 0.971 0.998
Satd. Flow (prot) 1745 0 0 1896 1885 0
Flt Permitted 0.971 0.998
Satd. Flow (perm) 1745 0 0 1896 1885 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 3 2 3 82 80 5
Future Volume (vph) 3 2 3 82 80 5
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 3 2 5 126 123 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 0 0 131 131 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 2 3 82 80 5
Future Vol, veh/h 3 2 3 82 80 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 65 65 65 65
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 2 5 126 123 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 263 127 131 0 - 0
          Stage 1 127 - - - - -
          Stage 2 136 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 730 929 1467 - - -
          Stage 1 904 - - - - -
          Stage 2 895 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 727 929 1467 - - -
Mov Cap-2 Maneuver 727 - - - - -
          Stage 1 900 - - - - -
          Stage 2 895 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.6 0.3 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1467 - 796 - -
HCM Lane V/C Ratio 0.003 - 0.007 - -
HCM Control Delay (s) 7.5 0 9.6 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -



OY+P_MID                   Fri Jun 19, 2020 15:36:13                 Page 4-1    
-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
        OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS          
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.252 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      43   36    29    16   32     2    13   49    28    18   33    15  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   44   37    30    16   33     2    13   50    29    18   34    15  
Added Vol:      1    2     1     0    2     0     0    0     2     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   45   39    31    16   35     2    13   50    31    19   34    15  
User 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  
PHF 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  
PHF Volume:    45   39    31    16   35     2    13   50    31    19   34    15  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   45   39    31    16   35     2    13   50    31    19   34    15  
PCE 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  
MLF 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  
FinalVolume:   45   39    31    16   35     2    13   50    31    19   34    15  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.39 0.34  0.27  0.31 0.65  0.04  0.14 0.53  0.33  0.28 0.50  0.22  
Final Sat.:   629  543   429   493 1046    62   226  853   521   453  788   358  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.03 0.07  0.07  0.01 0.03  0.03  0.01 0.06  0.06  0.01 0.04  0.04  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
        OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS          
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.466 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        32                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      12    3    35     6    4    56    37  894    32    31  755    40  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   12    3    36     6    4    57    38  912    33    32  770    41  
Added Vol:      0    0     0     1    0     1     2    0     0     0    0     2  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   12    3    36     7    4    58    40  912    33    32  770    43  
User 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  
PHF 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  
PHF Volume:    12    3    36     7    4    58    40  912    33    32  770    43  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   12    3    36     7    4    58    40  912    33    32  770    43  
PCE 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  
MLF 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  
FinalVolume:   12    3    36     7    4    58    40  912    33    32  770    43  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.24 0.06  0.70  0.10 0.06  0.84  1.00 1.93  0.07  1.00 1.89  0.11  
Final Sat.:   384   96  1120   164   94  1341  1600 3089   111  1600 3032   168  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.03  0.03  0.00 0.04  0.04  0.02 0.30  0.30  0.02 0.25  0.25  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
        OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS          
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.157 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   80     0     0   78     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   82     0     0   80     0     0    0     0     0    0     0  
Added Vol:      3    0     0     0    0     5     3    0     2     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    3   82     0     0   80     5     3    0     2     0    0     0  
User 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  
PHF 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  
PHF Volume:     3   82     0     0   80     5     3    0     2     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    3   82     0     0   80     5     3    0     2     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    3   82     0     0   80     5     3    0     2     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.04 0.96  0.00  0.00 0.94  0.06  0.60 0.00  0.40  0.00 0.00  0.00  
Final Sat.:    57 1543     0     0 1505    95   960    0   640     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.05  0.00  0.00 0.05  0.05  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****        ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.966 0.963 0.981 0.987
Flt Protected 0.994 0.988 0.984 0.973
Satd. Flow (prot) 0 1824 0 0 1808 0 0 1834 0 0 1825 0
Flt Permitted 0.994 0.988 0.984 0.973
Satd. Flow (perm) 0 1824 0 0 1808 0 0 1834 0 0 1825 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 16 78 32 24 47 27 33 53 14 24 15 4
Future Volume (vph) 16 78 32 24 47 27 33 53 14 24 15 4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 19 93 38 29 56 32 39 63 17 29 18 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 150 0 0 117 0 0 119 0 0 52 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Intersection Delay, s/veh 8.3
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 78 32 24 47 27 33 53 14 24 15 4
Future Vol, veh/h 16 78 32 24 47 27 33 53 14 24 15 4
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 19 93 38 29 56 32 39 63 17 29 18 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.3 8.1 8.4 8.1
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 33% 13% 24% 56%
Vol Thru, % 53% 62% 48% 35%
Vol Right, % 14% 25% 28% 9%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 100 126 98 43
LT Vol 33 16 24 24
Through Vol 53 78 47 15
RT Vol 14 32 27 4
Lane Flow Rate 119 150 117 51
Geometry Grp 1 1 1 1
Degree of Util (X) 0.15 0.179 0.141 0.067
Departure Headway (Hd) 4.535 4.302 4.348 4.689
Convergence, Y/N Yes Yes Yes Yes
Cap 792 836 826 764
Service Time 2.558 2.323 2.369 2.715
HCM Lane V/C Ratio 0.15 0.179 0.142 0.067
HCM Control Delay 8.4 8.3 8.1 8.1
HCM Lane LOS A A A A
HCM 95th-tile Q 0.5 0.6 0.5 0.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.994 0.919 0.887
Flt Protected 0.950 0.950 0.984 0.993
Satd. Flow (prot) 1805 3525 0 1770 3521 0 0 1718 0 0 1674 0
Flt Permitted 0.950 0.950 0.984 0.993
Satd. Flow (perm) 1805 3525 0 1770 3521 0 0 1718 0 0 1674 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 54 1043 31 24 953 38 8 2 14 7 1 38
Future Volume (vph) 54 1043 31 24 953 38 8 2 14 7 1 38
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 56 1086 32 25 993 40 8 2 15 7 1 40
Shared Lane Traffic (%)
Lane Group Flow (vph) 56 1118 0 25 1033 0 0 25 0 0 48 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 1.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 54 1043 31 24 953 38 8 2 14 7 1 38
Future Vol, veh/h 54 1043 31 24 953 38 8 2 14 7 1 38
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 56 1086 32 25 993 40 8 2 15 7 1 40
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1033 0 0 1118 0 0 1761 2297 559 1719 2293 517
          Stage 1 - - - - - - 1214 1214 - 1063 1063 -
          Stage 2 - - - - - - 547 1083 - 656 1230 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 681 - - 620 - - 55 39 478 59 40 509
          Stage 1 - - - - - - 196 257 - 242 302 -
          Stage 2 - - - - - - 494 296 - 426 252 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 681 - - 620 - - 45 34 478 50 35 509
Mov Cap-2 Maneuver - - - - - - 45 34 - 50 35 -
          Stage 1 - - - - - - 180 236 - 222 290 -
          Stage 2 - - - - - - 436 284 - 376 231 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.3 59.7 30.4
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 90 681 - - 620 - - 189
HCM Lane V/C Ratio 0.278 0.083 - - 0.04 - - 0.254
HCM Control Delay (s) 59.7 10.8 - - 11.1 - - 30.4
HCM Lane LOS F B - - B - - D
HCM 95th %tile Q(veh) 1 0.3 - - 0.1 - - 1



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.990
Flt Protected 0.971 0.998
Satd. Flow (prot) 1745 0 0 1896 1881 0
Flt Permitted 0.971 0.998
Satd. Flow (perm) 1745 0 0 1896 1881 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 3 2 3 90 66 5
Future Volume (vph) 3 2 3 90 66 5
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 3 2 4 107 79 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 0 0 111 85 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 2 3 90 66 5
Future Vol, veh/h 3 2 3 90 66 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 2 4 107 79 6
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 197 82 85 0 - 0
          Stage 1 82 - - - - -
          Stage 2 115 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 796 983 1524 - - -
          Stage 1 946 - - - - -
          Stage 2 915 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 794 983 1524 - - -
Mov Cap-2 Maneuver 794 - - - - -
          Stage 1 943 - - - - -
          Stage 2 915 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.2 0.2 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1524 - 860 - -
HCM Lane V/C Ratio 0.002 - 0.006 - -
HCM Control Delay (s) 7.4 0 9.2 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -



OY+P_PM                    Fri Jun 19, 2020 15:36:25                 Page 4-1    
-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
       OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS           
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.271 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      31   50    13    24   13     4    16   76    29    23   46    26  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   32   51    13    24   13     4    16   78    30    23   47    27  
Added Vol:      1    2     1     0    2     0     0    0     2     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   33   53    14    24   15     4    16   78    32    24   47    27  
User 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  
PHF 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  
PHF Volume:    33   53    14    24   15     4    16   78    32    24   47    27  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   33   53    14    24   15     4    16   78    32    24   47    27  
PCE 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  
MLF 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  
FinalVolume:   33   53    14    24   15     4    16   78    32    24   47    27  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.53  0.14  0.56 0.35  0.09  0.13 0.62  0.25  0.25 0.48  0.27  
Final Sat.:   523  849   228   894  557   149   208  989   403   400  767   433  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.02 0.03  0.03  0.01 0.08  0.08  0.02 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
       OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS           
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.484 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        32                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       8    2    14     6    1    36    51 1022    30    24  934    35  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    8    2    14     6    1    37    52 1043    31    24  953    36  
Added Vol:      0    0     0     1    0     1     2    0     0     0    0     2  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    8    2    14     7    1    38    54 1043    31    24  953    38  
User 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  
PHF 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  
PHF Volume:     8    2    14     7    1    38    54 1043    31    24  953    38  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    8    2    14     7    1    38    54 1043    31    24  953    38  
PCE 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  
MLF 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  
FinalVolume:    8    2    14     7    1    38    54 1043    31    24  953    38  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.08  0.59  0.16 0.02  0.82  1.00 1.94  0.06  1.00 1.92  0.08  
Final Sat.:   533  133   933   248   36  1316  1600 3109    91  1600 3078   122  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.02  0.02  0.00 0.03  0.03  0.03 0.34  0.34  0.02 0.31  0.31  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
       OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS           
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.160 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   88     0     0   65     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   90     0     0   66     0     0    0     0     0    0     0  
Added Vol:      3    0     0     0    0     5     3    0     2     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    3   90     0     0   66     5     3    0     2     0    0     0  
User 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  
PHF 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  
PHF Volume:     3   90     0     0   66     5     3    0     2     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    3   90     0     0   66     5     3    0     2     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    3   90     0     0   66     5     3    0     2     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.03 0.97  0.00  0.00 0.93  0.07  0.60 0.00  0.40  0.00 0.00  0.00  
Final Sat.:    52 1548     0     0 1488   112   960    0   640     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.04  0.04  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****             ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



 

 

Appendix G 
 

Opening Year With Ambient Growth With Related Projects 
Without Project Conditions Intersection Analysis Worksheets 



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.934 0.977 0.964 0.995
Flt Protected 0.997 0.980 0.984 0.983
Satd. Flow (prot) 0 1769 0 0 1819 0 0 1802 0 0 1858 0
Flt Permitted 0.997 0.980 0.984 0.983
Satd. Flow (perm) 0 1769 0 0 1819 0 0 1802 0 0 1858 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 8 53 58 42 45 18 65 87 54 27 46 3
Future Volume (vph) 8 53 58 42 45 18 65 87 54 27 46 3
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 12 79 87 63 67 27 97 130 81 40 69 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 178 0 0 157 0 0 308 0 0 113 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Intersection Delay, s/veh 10.2
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 53 58 42 45 18 65 87 54 27 46 3
Future Vol, veh/h 8 53 58 42 45 18 65 87 54 27 46 3
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 12 79 87 63 67 27 97 130 81 40 69 4
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.5 9.8 11.2 9.3
HCM LOS A A B A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 32% 7% 40% 36%
Vol Thru, % 42% 45% 43% 61%
Vol Right, % 26% 49% 17% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 206 119 105 76
LT Vol 65 8 42 27
Through Vol 87 53 45 46
RT Vol 54 58 18 3
Lane Flow Rate 307 178 157 113
Geometry Grp 1 1 1 1
Degree of Util (X) 0.408 0.24 0.228 0.166
Departure Headway (Hd) 4.773 4.958 5.231 5.262
Convergence, Y/N Yes Yes Yes Yes
Cap 744 728 691 684
Service Time 2.865 2.958 3.231 3.272
HCM Lane V/C Ratio 0.413 0.245 0.227 0.165
HCM Control Delay 11.2 9.5 9.8 9.3
HCM Lane LOS B A A A
HCM 95th-tile Q 2 0.9 0.9 0.6



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.992 0.990 0.922 0.885
Flt Protected 0.950 0.950 0.986 0.993
Satd. Flow (prot) 1805 3511 0 1770 3508 0 0 1727 0 0 1670 0
Flt Permitted 0.950 0.950 0.986 0.993
Satd. Flow (perm) 1805 3511 0 1770 3508 0 0 1727 0 0 1670 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 70 875 47 56 1016 71 29 15 59 11 1 69
Future Volume (vph) 70 875 47 56 1016 71 29 15 59 11 1 69
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 80 1006 54 64 1168 82 33 17 68 13 1 79
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 1060 0 64 1250 0 0 118 0 0 93 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 55.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 70 875 47 56 1016 71 29 15 59 11 1 69
Future Vol, veh/h 70 875 47 56 1016 71 29 15 59 11 1 69
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 80 1006 54 64 1168 82 33 17 68 13 1 79
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1250 0 0 1060 0 0 1906 2571 530 2009 2557 625
          Stage 1 - - - - - - 1193 1193 - 1337 1337 -
          Stage 2 - - - - - - 713 1378 - 672 1220 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 564 - - 653 - - 43 26 499 36 27 433
          Stage 1 - - - - - - 202 263 - 164 224 -
          Stage 2 - - - - - - 394 214 - 416 255 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 564 - - 653 - - ~ 28 20 499 ~ 7 21 433
Mov Cap-2 Maneuver - - - - - - ~ 28 20 - ~ 7 21 -
          Stage 1 - - - - - - 173 226 - 141 202 -
          Stage 2 - - - - - - 289 193 - 285 219 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.5 $ 711.1 $ 666.3
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 54 564 - - 653 - - 46
HCM Lane V/C Ratio 2.192 0.143 - - 0.099 - - 2.024
HCM Control Delay (s) $ 711.1 12.4 - - 11.1 - -$ 666.3
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 11.8 0.5 - - 0.3 - - 9.5

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 157 146 0
Future Volume (vph) 0 0 0 157 146 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 234 218 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 234 218 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 157 146 0
Future Vol, veh/h 0 0 0 157 146 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 67 67 67 67
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 234 218 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 452 218 218 0 - 0
          Stage 1 218 - - - - -
          Stage 2 234 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 569 827 1364 - - -
          Stage 1 823 - - - - -
          Stage 2 810 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 569 827 1364 - - -
Mov Cap-2 Maneuver 569 - - - - -
          Stage 1 823 - - - - -
          Stage 2 810 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1364 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



OY+C_AM                    Fri Jun 19, 2020 15:35:00                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.346 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        27                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      64   80    53    26   41     3     8   52    57    41   44    18  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   65   82    54    27   42     3     8   53    58    42   45    18  
Added Vol:      0    5     0     0    4     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   65   87    54    27   46     3     8   53    58    42   45    18  
User 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  
PHF 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  
PHF Volume:    65   87    54    27   46     3     8   53    58    42   45    18  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   65   87    54    27   46     3     8   53    58    42   45    18  
PCE 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  
MLF 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  
FinalVolume:   65   87    54    27   46     3     8   53    58    42   45    18  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.32 0.42  0.26  0.35 0.61  0.04  0.07 0.44  0.49  0.40 0.43  0.17  
Final Sat.:   507  673   420   563  972    65   109  711   779   637  683   280  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.13  0.13  0.02 0.05  0.05  0.01 0.07  0.07  0.03 0.07  0.07  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.553 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        37                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      28   15    58     9    1    65    66  784    46    55  920    68  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   29   15    59     9    1    66    67  800    47    56  938    69  
Added Vol:      0    0     0     2    0     3     3   75     0     0   78     2  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   29   15    59    11    1    69    70  875    47    56 1016    71  
User 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  
PHF 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  
PHF Volume:    29   15    59    11    1    69    70  875    47    56 1016    71  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   29   15    59    11    1    69    70  875    47    56 1016    71  
PCE 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  
MLF 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  
FinalVolume:   29   15    59    11    1    69    70  875    47    56 1016    71  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.28 0.15  0.57  0.14 0.01  0.85  1.00 1.90  0.10  1.00 1.87  0.13  
Final Sat.:   444  238   919   219   20  1360  1600 3037   163  1600 2990   210  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.01 0.05  0.05  0.04 0.29  0.29  0.04 0.34  0.34  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.198 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        22                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  149     0     0  139     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0  152     0     0  142     0     0    0     0     0    0     0  
Added Vol:      0    5     0     0    4     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  157     0     0  146     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0  157     0     0  146     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  157     0     0  146     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0  157     0     0  146     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.10  0.00  0.00 0.09  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****                                              
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.957 0.970 0.966 0.996
Flt Protected 0.993 0.987 0.982 0.986
Satd. Flow (prot) 0 1806 0 0 1819 0 0 1802 0 0 1866 0
Flt Permitted 0.993 0.987 0.982 0.986
Satd. Flow (perm) 0 1806 0 0 1819 0 0 1802 0 0 1866 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 13 50 29 18 34 15 44 45 30 16 41 2
Future Volume (vph) 13 50 29 18 34 15 44 45 30 16 41 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 20 77 45 28 52 23 68 69 46 25 63 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 142 0 0 103 0 0 183 0 0 91 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Intersection Delay, s/veh 8.6
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 50 29 18 34 15 44 45 30 16 41 2
Future Vol, veh/h 13 50 29 18 34 15 44 45 30 16 41 2
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 77 45 28 52 23 68 69 46 25 63 3
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.5 8.4 8.9 8.4
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 37% 14% 27% 27%
Vol Thru, % 38% 54% 51% 69%
Vol Right, % 25% 32% 22% 3%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 119 92 67 59
LT Vol 44 13 18 16
Through Vol 45 50 34 41
RT Vol 30 29 15 2
Lane Flow Rate 183 142 103 91
Geometry Grp 1 1 1 1
Degree of Util (X) 0.229 0.177 0.132 0.119
Departure Headway (Hd) 4.498 4.502 4.626 4.714
Convergence, Y/N Yes Yes Yes Yes
Cap 798 795 774 759
Service Time 2.529 2.535 2.661 2.75
HCM Lane V/C Ratio 0.229 0.179 0.133 0.12
HCM Control Delay 8.9 8.5 8.4 8.4
HCM Lane LOS A A A A
HCM 95th-tile Q 0.9 0.6 0.5 0.4



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.993 0.904 0.890
Flt Protected 0.950 0.950 0.989 0.993
Satd. Flow (prot) 1805 3522 0 1770 3518 0 0 1699 0 0 1679 0
Flt Permitted 0.950 0.950 0.989 0.993
Satd. Flow (perm) 1805 3522 0 1770 3518 0 0 1699 0 0 1679 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 42 1040 33 32 903 45 12 3 36 10 4 61
Future Volume (vph) 42 1040 33 32 903 45 12 3 36 10 4 61
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 46 1143 36 35 992 49 13 3 40 11 4 67
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 1179 0 35 1041 0 0 56 0 0 82 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 42 1040 33 32 903 45 12 3 36 10 4 61
Future Vol, veh/h 42 1040 33 32 903 45 12 3 36 10 4 61
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 46 1143 36 35 992 49 13 3 40 11 4 67
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1041 0 0 1179 0 0 1821 2364 590 1752 2358 521
          Stage 1 - - - - - - 1253 1253 - 1087 1087 -
          Stage 2 - - - - - - 568 1111 - 665 1271 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 676 - - 588 - - 49 36 456 56 36 505
          Stage 1 - - - - - - 185 246 - 234 295 -
          Stage 2 - - - - - - 480 287 - 420 241 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 676 - - 588 - - 34 32 456 43 32 505
Mov Cap-2 Maneuver - - - - - - 34 32 - 43 32 -
          Stage 1 - - - - - - 172 229 - 218 277 -
          Stage 2 - - - - - - 385 270 - 352 225 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.4 83.8 50.8
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 97 676 - - 588 - - 157
HCM Lane V/C Ratio 0.578 0.068 - - 0.06 - - 0.525
HCM Control Delay (s) 83.8 10.7 - - 11.5 - - 50.8
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 2.7 0.2 - - 0.2 - - 2.6



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 90 88 0
Future Volume (vph) 0 0 0 90 88 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 138 135 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 138 135 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 90 88 0
Future Vol, veh/h 0 0 0 90 88 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 65 65 65 65
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 138 135 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 273 135 135 0 - 0
          Stage 1 135 - - - - -
          Stage 2 138 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 721 919 1462 - - -
          Stage 1 896 - - - - -
          Stage 2 894 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 721 919 1462 - - -
Mov Cap-2 Maneuver 721 - - - - -
          Stage 1 896 - - - - -
          Stage 2 894 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1462 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



OY+C_MID                   Fri Jun 19, 2020 15:35:11                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.253 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      43   36    29    16   32     2    13   49    28    18   33    15  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   44   37    30    16   33     2    13   50    29    18   34    15  
Added Vol:      0    8     0     0    8     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   44   45    30    16   41     2    13   50    29    18   34    15  
User 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  
PHF 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  
PHF Volume:    44   45    30    16   41     2    13   50    29    18   34    15  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   44   45    30    16   41     2    13   50    29    18   34    15  
PCE 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  
MLF 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  
FinalVolume:   44   45    30    16   41     2    13   50    29    18   34    15  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.37 0.38  0.25  0.28 0.69  0.03  0.14 0.55  0.31  0.27 0.50  0.23  
Final Sat.:   594  606   401   443 1102    55   231  871   498   436  800   364  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.03 0.07  0.07  0.01 0.04  0.04  0.01 0.06  0.06  0.01 0.04  0.04  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.510 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        34                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      12    3    35     6    4    56    37  894    32    31  755    40  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   12    3    36     6    4    57    38  912    33    32  770    41  
Added Vol:      0    0     0     4    0     4     4  128     0     0  133     4  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   12    3    36    10    4    61    42 1040    33    32  903    45  
User 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  
PHF 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  
PHF Volume:    12    3    36    10    4    61    42 1040    33    32  903    45  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   12    3    36    10    4    61    42 1040    33    32  903    45  
PCE 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  
MLF 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  
FinalVolume:   12    3    36    10    4    61    42 1040    33    32  903    45  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.24 0.06  0.70  0.13 0.05  0.82  1.00 1.94  0.06  1.00 1.91  0.09  
Final Sat.:   384   96  1120   215   87  1298  1600 3103    97  1600 3049   151  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.03  0.03  0.01 0.05  0.05  0.03 0.34  0.34  0.02 0.30  0.30  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.156 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   80     0     0   78     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   82     0     0   80     0     0    0     0     0    0     0  
Added Vol:      0    8     0     0    8     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0   90     0     0   88     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0   90     0     0   88     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0   90     0     0   88     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0   90     0     0   88     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.05  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****                                              
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.967 0.962 0.983 0.988
Flt Protected 0.994 0.988 0.985 0.976
Satd. Flow (prot) 0 1826 0 0 1806 0 0 1840 0 0 1832 0
Flt Permitted 0.994 0.988 0.985 0.976
Satd. Flow (perm) 0 1826 0 0 1806 0 0 1840 0 0 1832 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 16 78 30 23 47 27 32 57 13 24 20 4
Future Volume (vph) 16 78 30 23 47 27 32 57 13 24 20 4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 19 93 36 27 56 32 38 68 15 29 24 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 148 0 0 115 0 0 121 0 0 58 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Intersection Delay, s/veh 8.2
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 78 30 23 47 27 32 57 13 24 20 4
Future Vol, veh/h 16 78 30 23 47 27 32 57 13 24 20 4
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 19 93 36 27 56 32 38 68 15 29 24 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.3 8.1 8.4 8.1
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 31% 13% 24% 50%
Vol Thru, % 56% 63% 48% 42%
Vol Right, % 13% 24% 28% 8%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 102 124 97 48
LT Vol 32 16 23 24
Through Vol 57 78 47 20
RT Vol 13 30 27 4
Lane Flow Rate 121 148 115 57
Geometry Grp 1 1 1 1
Degree of Util (X) 0.153 0.178 0.14 0.074
Departure Headway (Hd) 4.54 4.329 4.362 4.68
Convergence, Y/N Yes Yes Yes Yes
Cap 790 830 822 765
Service Time 2.566 2.349 2.385 2.709
HCM Lane V/C Ratio 0.153 0.178 0.14 0.075
HCM Control Delay 8.4 8.3 8.1 8.1
HCM Lane LOS A A A A
HCM 95th-tile Q 0.5 0.6 0.5 0.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.995 0.919 0.890
Flt Protected 0.950 0.950 0.984 0.992
Satd. Flow (prot) 1805 3525 0 1770 3524 0 0 1718 0 0 1677 0
Flt Permitted 0.950 0.950 0.984 0.992
Satd. Flow (perm) 1805 3525 0 1770 3524 0 0 1718 0 0 1677 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 55 1133 31 24 1058 39 8 2 14 9 1 41
Future Volume (vph) 55 1133 31 24 1058 39 8 2 14 9 1 41
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 57 1180 32 25 1102 41 8 2 15 9 1 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 57 1212 0 25 1143 0 0 25 0 0 53 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 2.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 55 1133 31 24 1058 39 8 2 14 9 1 41
Future Vol, veh/h 55 1133 31 24 1058 39 8 2 14 9 1 41
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 57 1180 32 25 1102 41 8 2 15 9 1 43
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1143 0 0 1212 0 0 1912 2503 606 1878 2499 572
          Stage 1 - - - - - - 1310 1310 - 1173 1173 -
          Stage 2 - - - - - - 602 1193 - 705 1326 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 619 - - 571 - - 42 29 445 45 29 468
          Stage 1 - - - - - - 171 231 - 207 268 -
          Stage 2 - - - - - - 458 263 - 398 227 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 619 - - 571 - - 33 25 445 37 25 468
Mov Cap-2 Maneuver - - - - - - 33 25 - 37 25 -
          Stage 1 - - - - - - 155 210 - 188 256 -
          Stage 2 - - - - - - 396 251 - 346 206 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.2 86 46.6
HCM LOS F E
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 68 619 - - 571 - - 138
HCM Lane V/C Ratio 0.368 0.093 - - 0.044 - - 0.385
HCM Control Delay (s) 86 11.4 - - 11.6 - - 46.6
HCM Lane LOS F B - - B - - E
HCM 95th %tile Q(veh) 1.4 0.3 - - 0.1 - - 1.6



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 96 73 0
Future Volume (vph) 0 0 0 96 73 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 114 87 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 114 87 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 96 73 0
Future Vol, veh/h 0 0 0 96 73 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 114 87 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 201 87 87 0 - 0
          Stage 1 87 - - - - -
          Stage 2 114 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 792 977 1522 - - -
          Stage 1 941 - - - - -
          Stage 2 916 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 792 977 1522 - - -
Mov Cap-2 Maneuver 792 - - - - -
          Stage 1 941 - - - - -
          Stage 2 916 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1522 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



OY+C_PM                    Fri Jun 19, 2020 15:35:23                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.271 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      31   50    13    24   13     4    16   76    29    23   46    26  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   32   51    13    24   13     4    16   78    30    23   47    27  
Added Vol:      0    6     0     0    7     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   32   57    13    24   20     4    16   78    30    23   47    27  
User 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  
PHF 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  
PHF Volume:    32   57    13    24   20     4    16   78    30    23   47    27  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   32   57    13    24   20     4    16   78    30    23   47    27  
PCE 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  
MLF 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  
FinalVolume:   32   57    13    24   20     4    16   78    30    23   47    27  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.31 0.56  0.13  0.51 0.41  0.08  0.13 0.63  0.24  0.24 0.49  0.27  
Final Sat.:   497  895   208   802  664   134   212 1005   383   387  775   438  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.02 0.03  0.03  0.01 0.08  0.08  0.01 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY+C_PM                    Fri Jun 19, 2020 15:35:23                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.516 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        34                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       8    2    14     6    1    36    51 1022    30    24  934    35  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    8    2    14     6    1    37    52 1043    31    24  953    36  
Added Vol:      0    0     0     3    0     4     3   90     0     0  105     3  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    8    2    14     9    1    41    55 1133    31    24 1058    39  
User 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  
PHF 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  
PHF Volume:     8    2    14     9    1    41    55 1133    31    24 1058    39  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    8    2    14     9    1    41    55 1133    31    24 1058    39  
PCE 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  
MLF 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  
FinalVolume:    8    2    14     9    1    41    55 1133    31    24 1058    39  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.08  0.59  0.18 0.02  0.80  1.00 1.95  0.05  1.00 1.93  0.07  
Final Sat.:   533  133   933   287   32  1281  1600 3116    84  1600 3087   113  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.02  0.02  0.01 0.03  0.03  0.03 0.36  0.36  0.02 0.34  0.34  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.160 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   88     0     0   65     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   90     0     0   66     0     0    0     0     0    0     0  
Added Vol:      0    6     0     0    7     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0   96     0     0   73     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0   96     0     0   73     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0   96     0     0   73     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0   96     0     0   73     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.05  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****                                              
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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Opening Year With Ambient Growth With Related Projects 
With Project Conditions Intersection Analysis Worksheets 

 



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.934 0.977 0.965 0.995
Flt Protected 0.997 0.980 0.984 0.983
Satd. Flow (prot) 0 1769 0 0 1819 0 0 1804 0 0 1858 0
Flt Permitted 0.997 0.980 0.984 0.983
Satd. Flow (perm) 0 1769 0 0 1819 0 0 1804 0 0 1858 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 8 53 59 42 45 18 67 89 55 27 47 3
Future Volume (vph) 8 53 59 42 45 18 67 89 55 27 47 3
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 12 79 88 63 67 27 100 133 82 40 70 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 179 0 0 157 0 0 315 0 0 114 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Intersection Delay, s/veh 10.3
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 53 59 42 45 18 67 89 55 27 47 3
Future Vol, veh/h 8 53 59 42 45 18 67 89 55 27 47 3
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 12 79 88 63 67 27 100 133 82 40 70 4
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.6 9.8 11.3 9.4
HCM LOS A A B A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 32% 7% 40% 35%
Vol Thru, % 42% 44% 43% 61%
Vol Right, % 26% 49% 17% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 211 120 105 77
LT Vol 67 8 42 27
Through Vol 89 53 45 47
RT Vol 55 59 18 3
Lane Flow Rate 315 179 157 115
Geometry Grp 1 1 1 1
Degree of Util (X) 0.418 0.243 0.229 0.169
Departure Headway (Hd) 4.782 4.981 5.26 5.28
Convergence, Y/N Yes Yes Yes Yes
Cap 743 725 686 683
Service Time 2.877 2.981 3.26 3.291
HCM Lane V/C Ratio 0.424 0.247 0.229 0.168
HCM Control Delay 11.3 9.6 9.8 9.4
HCM Lane LOS B A A A
HCM 95th-tile Q 2.1 0.9 0.9 0.6



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.992 0.990 0.922 0.886
Flt Protected 0.950 0.950 0.986 0.993
Satd. Flow (prot) 1805 3511 0 1770 3508 0 0 1727 0 0 1672 0
Flt Permitted 0.950 0.950 0.986 0.993
Satd. Flow (perm) 1805 3511 0 1770 3508 0 0 1727 0 0 1672 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 70 875 47 56 1016 72 29 15 59 12 1 70
Future Volume (vph) 70 875 47 56 1016 72 29 15 59 12 1 70
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 80 1006 54 64 1168 83 33 17 68 14 1 80
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 1060 0 64 1251 0 0 118 0 0 95 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 59.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 70 875 47 56 1016 72 29 15 59 12 1 70
Future Vol, veh/h 70 875 47 56 1016 72 29 15 59 12 1 70
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 80 1006 54 64 1168 83 33 17 68 14 1 80
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1251 0 0 1060 0 0 1906 2572 530 2010 2558 626
          Stage 1 - - - - - - 1193 1193 - 1338 1338 -
          Stage 2 - - - - - - 713 1379 - 672 1220 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 563 - - 653 - - 43 26 499 36 27 432
          Stage 1 - - - - - - 202 263 - 164 224 -
          Stage 2 - - - - - - 394 214 - 416 255 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 563 - - 653 - - ~ 28 20 499 ~ 7 21 432
Mov Cap-2 Maneuver - - - - - - ~ 28 20 - ~ 7 21 -
          Stage 1 - - - - - - 173 226 - 141 202 -
          Stage 2 - - - - - - 288 193 - 285 219 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.5 $ 711.1 $ 761.4
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 54 563 - - 653 - - 43
HCM Lane V/C Ratio 2.192 0.143 - - 0.099 - - 2.219
HCM Control Delay (s) $ 711.1 12.5 - - 11.1 - -$ 761.4
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 11.8 0.5 - - 0.3 - - 10.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.949 0.998
Flt Protected 0.970
Satd. Flow (prot) 1749 0 0 1900 1896 0
Flt Permitted 0.970
Satd. Flow (perm) 1749 0 0 1900 1896 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 5 3 1 157 146 2
Future Volume (vph) 5 3 1 157 146 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 5 3 1 234 218 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 0 0 235 221 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 3 1 157 146 2
Future Vol, veh/h 5 3 1 157 146 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 67 67 67 67
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 5 3 1 234 218 3
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 456 220 221 0 - 0
          Stage 1 220 - - - - -
          Stage 2 236 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 566 825 1360 - - -
          Stage 1 821 - - - - -
          Stage 2 808 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 565 825 1360 - - -
Mov Cap-2 Maneuver 565 - - - - -
          Stage 1 820 - - - - -
          Stage 2 808 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.7 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1360 - 641 - -
HCM Lane V/C Ratio 0.001 - 0.014 - -
HCM Control Delay (s) 7.7 0 10.7 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0 - -



OY+C+P_AM                  Fri Jun 19, 2020 15:35:32                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.350 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        27                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      64   80    53    26   41     3     8   52    57    41   44    18  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   65   82    54    27   42     3     8   53    58    42   45    18  
Added Vol:      2    7     1     0    5     0     0    0     1     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   67   89    55    27   47     3     8   53    59    42   45    18  
User 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  
PHF 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  
PHF Volume:    67   89    55    27   47     3     8   53    59    42   45    18  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   67   89    55    27   47     3     8   53    59    42   45    18  
PCE 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  
MLF 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  
FinalVolume:   67   89    55    27   47     3     8   53    59    42   45    18  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.32 0.42  0.26  0.35 0.61  0.04  0.07 0.44  0.49  0.40 0.43  0.17  
Final Sat.:   510  672   418   555  981    64   108  705   786   637  683   280  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.13  0.13  0.02 0.05  0.05  0.01 0.08  0.08  0.03 0.07  0.07  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.554 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        37                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      28   15    58     9    1    65    66  784    46    55  920    68  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   29   15    59     9    1    66    67  800    47    56  938    69  
Added Vol:      0    0     0     3    0     4     3   75     0     0   78     3  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   29   15    59    12    1    70    70  875    47    56 1016    72  
User 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  
PHF 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  
PHF Volume:    29   15    59    12    1    70    70  875    47    56 1016    72  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   29   15    59    12    1    70    70  875    47    56 1016    72  
PCE 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  
MLF 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  
FinalVolume:   29   15    59    12    1    70    70  875    47    56 1016    72  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.28 0.15  0.57  0.15 0.01  0.84  1.00 1.90  0.10  1.00 1.87  0.13  
Final Sat.:   444  238   919   233   20  1347  1600 3037   163  1600 2987   213  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.01 0.05  0.05  0.04 0.29  0.29  0.04 0.34  0.34  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.202 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        22                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  149     0     0  139     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0  152     0     0  142     0     0    0     0     0    0     0  
Added Vol:      1    5     0     0    4     2     5    0     3     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    1  157     0     0  146     2     5    0     3     0    0     0  
User 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  
PHF 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  
PHF Volume:     1  157     0     0  146     2     5    0     3     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    1  157     0     0  146     2     5    0     3     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    1  157     0     0  146     2     5    0     3     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.01 0.99  0.00  0.00 0.99  0.01  0.62 0.00  0.38  0.00 0.00  0.00  
Final Sat.:    10 1590     0     0 1578    22  1000    0   600     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.10  0.00  0.00 0.09  0.09  0.00 0.00  0.01  0.00 0.00  0.00  
Crit Moves:       ****        ****             ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.955 0.970 0.966 0.996
Flt Protected 0.993 0.986 0.982 0.987
Satd. Flow (prot) 0 1802 0 0 1817 0 0 1802 0 0 1868 0
Flt Permitted 0.993 0.986 0.982 0.987
Satd. Flow (perm) 0 1802 0 0 1817 0 0 1802 0 0 1868 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 13 50 31 19 34 15 45 46 31 16 43 2
Future Volume (vph) 13 50 31 19 34 15 45 46 31 16 43 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 20 77 48 29 52 23 69 71 48 25 66 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 145 0 0 104 0 0 188 0 0 94 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Intersection Delay, s/veh 8.6
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 50 31 19 34 15 45 46 31 16 43 2
Future Vol, veh/h 13 50 31 19 34 15 45 46 31 16 43 2
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 77 48 29 52 23 69 71 48 25 66 3
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.5 8.4 8.9 8.4
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 37% 14% 28% 26%
Vol Thru, % 38% 53% 50% 70%
Vol Right, % 25% 33% 22% 3%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 122 94 68 61
LT Vol 45 13 19 16
Through Vol 46 50 34 43
RT Vol 31 31 15 2
Lane Flow Rate 188 145 105 94
Geometry Grp 1 1 1 1
Degree of Util (X) 0.235 0.181 0.135 0.123
Departure Headway (Hd) 4.514 4.514 4.653 4.732
Convergence, Y/N Yes Yes Yes Yes
Cap 794 794 769 756
Service Time 2.546 2.547 2.689 2.769
HCM Lane V/C Ratio 0.237 0.183 0.137 0.124
HCM Control Delay 8.9 8.5 8.4 8.4
HCM Lane LOS A A A A
HCM 95th-tile Q 0.9 0.7 0.5 0.4



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.993 0.904 0.891
Flt Protected 0.950 0.950 0.989 0.993
Satd. Flow (prot) 1805 3522 0 1770 3518 0 0 1699 0 0 1681 0
Flt Permitted 0.950 0.950 0.989 0.993
Satd. Flow (perm) 1805 3522 0 1770 3518 0 0 1699 0 0 1681 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 44 1040 33 32 903 46 12 3 36 11 4 62
Future Volume (vph) 44 1040 33 32 903 46 12 3 36 11 4 62
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 48 1143 36 35 992 51 13 3 40 12 4 68
Shared Lane Traffic (%)
Lane Group Flow (vph) 48 1179 0 35 1043 0 0 56 0 0 84 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 4.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 1040 33 32 903 46 12 3 36 11 4 62
Future Vol, veh/h 44 1040 33 32 903 46 12 3 36 11 4 62
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 48 1143 36 35 992 51 13 3 40 12 4 68
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1043 0 0 1179 0 0 1825 2370 590 1757 2363 522
          Stage 1 - - - - - - 1257 1257 - 1088 1088 -
          Stage 2 - - - - - - 568 1113 - 669 1275 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 675 - - 588 - - 49 35 456 55 36 505
          Stage 1 - - - - - - 184 245 - 234 294 -
          Stage 2 - - - - - - 480 286 - 418 240 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 675 - - 588 - - 34 31 456 42 31 505
Mov Cap-2 Maneuver - - - - - - 34 31 - 42 31 -
          Stage 1 - - - - - - 171 228 - 217 276 -
          Stage 2 - - - - - - 384 269 - 349 223 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.4 85.3 56.3
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 96 675 - - 588 - - 150
HCM Lane V/C Ratio 0.584 0.072 - - 0.06 - - 0.564
HCM Control Delay (s) 85.3 10.7 - - 11.5 - - 56.3
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 2.7 0.2 - - 0.2 - - 2.9



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.992
Flt Protected 0.971 0.998
Satd. Flow (prot) 1745 0 0 1896 1885 0
Flt Permitted 0.971 0.998
Satd. Flow (perm) 1745 0 0 1896 1885 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 3 2 3 90 88 5
Future Volume (vph) 3 2 3 90 88 5
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 3 2 5 138 135 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 0 0 143 143 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 2 3 90 88 5
Future Vol, veh/h 3 2 3 90 88 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 65 65 65 65
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 2 5 138 135 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 287 139 143 0 - 0
          Stage 1 139 - - - - -
          Stage 2 148 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 708 915 1452 - - -
          Stage 1 893 - - - - -
          Stage 2 884 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 705 915 1452 - - -
Mov Cap-2 Maneuver 705 - - - - -
          Stage 1 889 - - - - -
          Stage 2 884 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.7 0.2 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1452 - 776 - -
HCM Lane V/C Ratio 0.003 - 0.007 - -
HCM Control Delay (s) 7.5 0 9.7 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -



OY+C+P_MID                 Fri Jun 19, 2020 15:35:43                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.257 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      43   36    29    16   32     2    13   49    28    18   33    15  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   44   37    30    16   33     2    13   50    29    18   34    15  
Added Vol:      1    9     1     0   10     0     0    0     2     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   45   46    31    16   43     2    13   50    31    19   34    15  
User 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  
PHF 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  
PHF Volume:    45   46    31    16   43     2    13   50    31    19   34    15  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   45   46    31    16   43     2    13   50    31    19   34    15  
PCE 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  
MLF 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  
FinalVolume:   45   46    31    16   43     2    13   50    31    19   34    15  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.37 0.38  0.25  0.27 0.70  0.03  0.14 0.53  0.33  0.28 0.50  0.22  
Final Sat.:   592  604   404   428 1118    54   226  853   521   453  788   358  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.03 0.08  0.08  0.01 0.04  0.04  0.01 0.06  0.06  0.01 0.04  0.04  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.511 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        34                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      12    3    35     6    4    56    37  894    32    31  755    40  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   12    3    36     6    4    57    38  912    33    32  770    41  
Added Vol:      0    0     0     5    0     5     6  128     0     0  133     5  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   12    3    36    11    4    62    44 1040    33    32  903    46  
User 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  
PHF 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  
PHF Volume:    12    3    36    11    4    62    44 1040    33    32  903    46  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   12    3    36    11    4    62    44 1040    33    32  903    46  
PCE 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  
MLF 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  
FinalVolume:   12    3    36    11    4    62    44 1040    33    32  903    46  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.24 0.06  0.70  0.14 0.05  0.81  1.00 1.94  0.06  1.00 1.90  0.10  
Final Sat.:   384   96  1120   230   84  1285  1600 3103    97  1600 3046   154  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.03  0.03  0.01 0.05  0.05  0.03 0.34  0.34  0.02 0.30  0.30  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.162 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   80     0     0   78     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   82     0     0   80     0     0    0     0     0    0     0  
Added Vol:      3    8     0     0    8     5     3    0     2     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    3   90     0     0   88     5     3    0     2     0    0     0  
User 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  
PHF 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  
PHF Volume:     3   90     0     0   88     5     3    0     2     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    3   90     0     0   88     5     3    0     2     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    3   90     0     0   88     5     3    0     2     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.03 0.97  0.00  0.00 0.95  0.05  0.60 0.00  0.40  0.00 0.00  0.00  
Final Sat.:    52 1548     0     0 1514    86   960    0   640     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.06  0.06  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****        ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.966 0.963 0.982 0.989
Flt Protected 0.994 0.988 0.985 0.976
Satd. Flow (prot) 0 1824 0 0 1808 0 0 1838 0 0 1834 0
Flt Permitted 0.994 0.988 0.985 0.976
Satd. Flow (perm) 0 1824 0 0 1808 0 0 1838 0 0 1834 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 16 78 32 24 47 27 33 58 14 24 22 4
Future Volume (vph) 16 78 32 24 47 27 33 58 14 24 22 4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 19 93 38 29 56 32 39 69 17 29 26 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 150 0 0 117 0 0 125 0 0 60 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Intersection Delay, s/veh 8.2
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 78 32 24 47 27 33 58 14 24 22 4
Future Vol, veh/h 16 78 32 24 47 27 33 58 14 24 22 4
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 19 93 38 29 56 32 39 69 17 29 26 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.3 8.1 8.4 8.1
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 31% 13% 24% 48%
Vol Thru, % 55% 62% 48% 44%
Vol Right, % 13% 25% 28% 8%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 105 126 98 50
LT Vol 33 16 24 24
Through Vol 58 78 47 22
RT Vol 14 32 27 4
Lane Flow Rate 125 150 117 60
Geometry Grp 1 1 1 1
Degree of Util (X) 0.158 0.181 0.142 0.078
Departure Headway (Hd) 4.55 4.339 4.384 4.692
Convergence, Y/N Yes Yes Yes Yes
Cap 789 828 819 764
Service Time 2.576 2.361 2.408 2.721
HCM Lane V/C Ratio 0.158 0.181 0.143 0.079
HCM Control Delay 8.4 8.3 8.1 8.1
HCM Lane LOS A A A A
HCM 95th-tile Q 0.6 0.7 0.5 0.3



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.994 0.919 0.892
Flt Protected 0.950 0.950 0.984 0.991
Satd. Flow (prot) 1805 3525 0 1770 3521 0 0 1718 0 0 1680 0
Flt Permitted 0.950 0.950 0.984 0.991
Satd. Flow (perm) 1805 3525 0 1770 3521 0 0 1718 0 0 1680 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 57 1133 31 24 1058 40 8 2 14 10 1 42
Future Volume (vph) 57 1133 31 24 1058 40 8 2 14 10 1 42
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 59 1180 32 25 1102 42 8 2 15 10 1 44
Shared Lane Traffic (%)
Lane Group Flow (vph) 59 1212 0 25 1144 0 0 25 0 0 55 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 2.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 57 1133 31 24 1058 40 8 2 14 10 1 42
Future Vol, veh/h 57 1133 31 24 1058 40 8 2 14 10 1 42
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 59 1180 32 25 1102 42 8 2 15 10 1 44
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1144 0 0 1212 0 0 1916 2508 606 1882 2503 572
          Stage 1 - - - - - - 1314 1314 - 1173 1173 -
          Stage 2 - - - - - - 602 1194 - 709 1330 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 618 - - 571 - - 42 29 445 44 29 468
          Stage 1 - - - - - - 170 230 - 207 268 -
          Stage 2 - - - - - - 458 262 - 396 226 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 618 - - 571 - - 33 25 445 36 25 468
Mov Cap-2 Maneuver - - - - - - 33 25 - 36 25 -
          Stage 1 - - - - - - 154 208 - 187 256 -
          Stage 2 - - - - - - 395 250 - 343 205 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.2 86 51.7
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 68 618 - - 571 - - 130
HCM Lane V/C Ratio 0.368 0.096 - - 0.044 - - 0.425
HCM Control Delay (s) 86 11.4 - - 11.6 - - 51.7
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 1.4 0.3 - - 0.1 - - 1.8



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.991
Flt Protected 0.971 0.998
Satd. Flow (prot) 1745 0 0 1896 1883 0
Flt Permitted 0.971 0.998
Satd. Flow (perm) 1745 0 0 1896 1883 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 3 2 3 96 73 5
Future Volume (vph) 3 2 3 96 73 5
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 3 2 4 114 87 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 0 0 118 93 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 2 3 96 73 5
Future Vol, veh/h 3 2 3 96 73 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 2 4 114 87 6
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 212 90 93 0 - 0
          Stage 1 90 - - - - -
          Stage 2 122 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 781 973 1514 - - -
          Stage 1 939 - - - - -
          Stage 2 908 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 779 973 1514 - - -
Mov Cap-2 Maneuver 779 - - - - -
          Stage 1 936 - - - - -
          Stage 2 908 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.3 0.2 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1514 - 847 - -
HCM Lane V/C Ratio 0.002 - 0.006 - -
HCM Control Delay (s) 7.4 0 9.3 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.275 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      31   50    13    24   13     4    16   76    29    23   46    26  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   32   51    13    24   13     4    16   78    30    23   47    27  
Added Vol:      1    7     1     0    9     0     0    0     2     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   33   58    14    24   22     4    16   78    32    24   47    27  
User 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  
PHF 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  
PHF Volume:    33   58    14    24   22     4    16   78    32    24   47    27  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   33   58    14    24   22     4    16   78    32    24   47    27  
PCE 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  
MLF 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  
FinalVolume:   33   58    14    24   22     4    16   78    32    24   47    27  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.31 0.55  0.14  0.48 0.44  0.08  0.13 0.62  0.25  0.25 0.48  0.27  
Final Sat.:   498  885   218   771  701   128   208  989   403   400  767   433  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.07  0.07  0.02 0.03  0.03  0.01 0.08  0.08  0.02 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.517 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        34                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       8    2    14     6    1    36    51 1022    30    24  934    35  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    8    2    14     6    1    37    52 1043    31    24  953    36  
Added Vol:      0    0     0     4    0     5     5   90     0     0  105     4  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    8    2    14    10    1    42    57 1133    31    24 1058    40  
User 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  
PHF 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  
PHF Volume:     8    2    14    10    1    42    57 1133    31    24 1058    40  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    8    2    14    10    1    42    57 1133    31    24 1058    40  
PCE 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  
MLF 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  
FinalVolume:    8    2    14    10    1    42    57 1133    31    24 1058    40  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.08  0.59  0.19 0.02  0.79  1.00 1.95  0.05  1.00 1.93  0.07  
Final Sat.:   533  133   933   306   31  1263  1600 3116    84  1600 3084   116  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.02  0.02  0.01 0.03  0.03  0.04 0.36  0.36  0.02 0.34  0.34  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.164 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   88     0     0   65     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   90     0     0   66     0     0    0     0     0    0     0  
Added Vol:      3    6     0     0    7     5     3    0     2     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    3   96     0     0   73     5     3    0     2     0    0     0  
User 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  
PHF 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  
PHF Volume:     3   96     0     0   73     5     3    0     2     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    3   96     0     0   73     5     3    0     2     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    3   96     0     0   73     5     3    0     2     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.03 0.97  0.00  0.00 0.94  0.06  0.60 0.00  0.40  0.00 0.00  0.00  
Final Sat.:    49 1551     0     0 1498   102   960    0   640     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.05  0.05  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****             ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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1.0 Introduction  
 
1.1 Purpose of Analysis and Study Objectives 
 
The purpose of this report is to evaluate the potential noise impacts from the proposed 
Willard and Garvey Residential Development (hereinafter referred to as project) and provide 
recommendations, if necessary, to minimize any project noise impacts. The assessment was 
conducted within the context of the California Environmental Quality Act (CEQA) and 
utilizes the noise standards set forth by the applicable Federal, State, and local agencies.   
 
The following is provided in this report: 
 

• A description of the study area and the proposed project 
• Information regarding the fundamentals of noise 
• Identification of the regulatory setting and applicable noise standards  
• Analysis of the existing noise environment 
• Summary of recommended mitigation measures and project design features to reduce 

noise level impacts. 
 

1.2 Site Location 
 
The proposed Willard and Garvey Residential Developmental project site is located along 
the west side of Willard Avenue, approximately 900 feet north of Garvey Avenue, in the 
City of Rosemead, California. The project site is located approximately 270 feet above sea 
level and is relatively flat. 
 
Existing land uses surrounding the proposed project site include; residential uses to the 
north and south, Willard Elementary School to the east and open space to the west. 
  
The nearest existing noise-sensitive land uses are considered the residential properties 
located adjacent to the project site and school located across Willard Avenue to the east.  
 
The project site location map is provided in Exhibit A.   
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1.3 Project Description 
 
The project proposes to construct and operate 31 multifamily residential units. The 1.20-
acre project site is currently occupied by two single family residential homes which will be 
demolished as a part of the project.  
 
The project requires a General Plan amendment to change the land use from Medium 
Density Residential to High Density Residential land use and requires a zone change from 
Light Multiple Residential (R-2) to Planned Development (PD). 
 
Project construction noise impacts are assessed at each phase of construction and include 
demolition, site preparation, grading, building construction, paving, and architectural 
coating activities.  
 
1.4 Summary of Analysis Results 
 
Table 1 provides a summary of the noise analysis results, per the CEQA impact criteria 
checklist. With the implementation of the recommended project design features, the 
project is not expected to result in generation of a substantial temporary or permanent 
increase in ambient noise levels in the vicinity of the project in excess of standards 
established in the local general plan or noise ordinance, or applicable standards of other 
agencies. 

Table 1 
CEQA Noise Impact Criteria 

Noise Impact Criteria 
Potentially 
Significant

Potentially 
Significant 

Unless 
Mitigated 

Less Than 
Significant 

Impact 

No 
Impact 

Would the project result in?         
a) Generation of a substantial temporary or

permanent increase in ambient noise levels in the 
vicinity of the project in excess of standards 
established in the local general plan or noise 
ordinance, or applicable standards of other 
agencies? 

 X   

b) Generation of excessive groundborne vibration or 
groundborne noise levels?   X  

c) For a project located within the vicinity of a 
private airstrip or 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? 

   X 
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1.5 Recommended Mitigation Measures 
 
The following recommended mitigation measures are provided to help ensure the project’s 
construction noise levels do not adversely impact the adjacent noise sensitive land uses: 
 
MM-1  The final building plans shall ensure that HVAC units are not located within 

an area of the project site that would contribute to a noise level exceedance 
at any adjacent property line, per the City of Rosemead Municipal Code 
requirements. To meet the City’s noise standards the following measures 
should be followed: 

• The combined noise level of all units operating simultaneously shall not 
exceed 60 dB(A) during daytime hours (7 a.m. to 10 p.m.) and 45 dB(A) 
during nighttime hours (10 p.m. to 7 a.m.). 

• HVAC units should be rated at 76 dB or less. 
 
1.6 Recommended Project Design Features 
 
The following design features, while not generally considered mitigation under CEQA, are 
provided to help ensure the project meets the City/State standards for interior noise 
exposure within a residential dwelling. Design features included standard rules and 
requirements and best practices that are provided for consideration as part of the 
conditions of approval for the project.  
 
DF-1   The project shall incorporate building construction techniques that achieve 

the minimum interior noise standard of 45 dBA CNEL for all residential units.  
 
DF-2   A “windows closed” condition is expected to be required for most residential 

units within the project site to meet the interior noise standard. To 
accommodate a windows closed conditions, all units shall be equipped with 
adequate fresh air ventilation, per the requirements of the California Uniform 
Building Code (UBC).  

 
DF-3   The project shall comply with California Title 24 building insulation 

requirements for exterior walls, roofs and common separating assemblies 
(e.g. floor/ceiling assemblies and demising walls). 
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DF-4   For proper acoustical performance, all exterior windows, doors, and sliding 
glass doors should have a positive seal and leaks/cracks must be kept to a 
minimum.  

 
DF-5   Delivery, loading/unloading activity, and trash pick-up hours should be 

limited to daytime (7 a.m. – 10 p.m.) hours only. 
 
DF-6   Limit engine idling time for all delivery vehicles and moving trucks to 5 

minutes or less. 
 

DF-7   Construction-related noise activities shall comply with the requirements set 
forth in the City of Rosemead Municipal Code Section 8.36.030. 
 
• Use of Heavy Equipment (dump trucks, graders, jack hammers, etc. are 

only permitted Monday through Saturday from 7:00 a.m. to 8:00 p.m. 
 

• No work is permitted on Sundays or Federal Holidays 
 

• Work, as used in the section, includes all preparation, cleanup and 
material deliveries. 

 
DF-8  To help further reduce construction noise levels, the project should prepare a 

construction management plan to be approved by the City of Rosemead 
prior to initiating construction. The construction management plan would 
include best management practices to reduce construction noise levels. Best 
management practices may include the following: 

 
• All construction equipment shall be equipped with mufflers and other 

suitable noise attenuation devices (e.g., engine shields). 
 
• Grading and construction contractors shall use quieter equipment as 

opposed to noisier equipment (such as rubber-tired equipment rather 
than track equipment), where feasible. 

 
• If feasible, electric hook-ups shall be provided to avoid the use of 

generators. If electric service is determined to be infeasible for the site, 
only whisper-quiet generators shall be used (i.e., inverter generators 
capable of providing variable load. 
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• Use electric air compressors and similar power tools rather than diesel 
equipment, where feasible. 

 
• Locate staging area, generators and stationary construction 

equipment as far from the adjacent residential homes as feasible. 
 
• Construction-related equipment, including heavy-duty equipment, 

motor vehicles, and portable equipment, shall be turned off when not 
in use for more than 5 minutes. 

 
• Post a sign in a readily visible location at the project site that indicates 

the dates and duration of construction activities, as well as provide a 
telephone number where residents can inquire about the construction 
process and register noise complaints to an assigned construction 
manager. 
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2.0 Fundamentals of Noise  
 
This section of the report provides basic information about noise and presents some of the 
terms used within the report. 
 
2.1 Sound, Noise and Acoustics 
 
Sound is a disturbance created by a moving or vibrating source and is capable of being 
detected by the hearing organs. Sound may be thought of as mechanical energy of a 
moving object transmitted by pressure waves through a medium to a human ear.  For 
traffic, or stationary noise, the medium of concern is air. Noise is defined as sound that is 
loud, unpleasant, unexpected, or unwanted. 

 
2.2 Frequency and Hertz 
 
A continuous sound is described by its frequency (pitch) and its amplitude (loudness).  
Frequency relates to the number of pressure oscillations per second. Low-frequency sounds 
are low in pitch (bass sounding) and high-frequency sounds are high in pitch (squeak).  
These oscillations per second (cycles) are commonly referred to as Hertz (Hz).  The human 
ear can hear from the bass pitch starting out at 20 Hz all the way to the high pitch of 
20,000 Hz. 

 
2.3 Sound Pressure Levels and Decibels 
 
The amplitude of a sound determines it loudness.  The loudness of sound increases or 
decreases, as the amplitude increases or decreases.  Sound pressure amplitude is measured 
in units of micro-Newton per square inch meter (N/m2), also called micro-Pascal (μPa). 
One μPa is approximately one hundred billionths (0.00000000001) of normal atmospheric 
pressure.  Sound pressure level (SPL or Lp) is used to describe in logarithmic units the ratio 
of actual sound pressures to a reference pressure squared.  These units are called decibels 
and abbreviated dB. 

 
2.4 Addition of Decibels 
 
Because decibels are on a logarithmic scale, sound pressure levels cannot be added or 
subtracted by simple plus or minus addition.  When two (2) sounds of equal SPL are 
combined, they will produce an SPL 3 dB greater than the original single SPL. 
In other words, sound energy must be doubled to produce a 3 dB increase. 
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If two (2) sounds differ by approximately 10 dB the higher sound level is the predominant 
sound. 
 
2.5 Human Response to Changes in Noise Levels 
 
In general, the healthy human ear is most sensitive to sounds between 1,000 Hz and 
5,000 Hz, (A-weighted scale) and it perceives a sound within that range as being more 
intense than a sound with a higher or lower frequency with the same magnitude. For 
purposes of this report as well as with most environmental documents, the A-scale 
weighting is typically reported in terms of A-weighted decibel (dBA).  Typically, the human 
ear can barely perceive the change in noise level of 3 dB. A change in 5 dB is readily 
perceptible, and a change in 10 dB is perceived as being twice or half as loud1. As 
previously discussed, a doubling of sound energy results in a 3 dB increase in sound, which 
means that a doubling of sound energy (e.g. doubling the volume of traffic on a highway), 
would result in a barely perceptible change in sound level. 

 
2.6 Noise Descriptors 
 
Noise in our daily environment fluctuates over time.  Some noise levels occur in regular 
patterns, others are random.  Some noise levels are constant, while others are 
sporadic.  Noise descriptors were created to describe the different time-varying noise levels.  
Following are the most commonly used noise descriptors along with brief definitions. 
 
A-Weighted Sound Level 
 
The sound pressure level in decibels as measured on a sound level meter using the 
A-weighted filter network.  The A-weighting filter de-emphasizes the very low and very 
high frequency components of the sound in a manner similar to the response of the 
human ear.  A numerical method of rating human judgment of loudness. 
 
Ambient Noise Level 
 
The composite of noise from all sources, near and far.  In this context, the ambient noise 
level constitutes the normal or existing level of environmental noise at a given location. 
 
 

                                                 
1 Source: U.S. DOT Federal Highway Administration. Dec. 2011. Highway Traffic Noise: Analysis and 
Abatement Guidance. 
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Community Noise Equivalent Level (CNEL) 
 
The average equivalent A-weighted sound level during a 24-hour day, obtained after 
addition of five (5) decibels to sound levels in the evening from 7:00 to 10:00 PM and 
after addition of ten (10) decibels to sound levels in the night before 7:00 AM and after 
10:00 PM. 
 
Decibel (dB)  
 
A unit for measuring the amplitude of a sound, equal to 20 times the logarithm to the 
base 10 of the ratio of the pressure of the sound measured to the reference pressure, 
which is 20 micro-pascals. 
dB(A) 
 
A-weighted sound level (see definition above). 
 
Equivalent Sound Level (LEQ) 
  
The sound level corresponding to a steady noise level over a given sample period with the 
same amount of acoustic energy as the actual time varying noise level.  The energy average 
noise level during the sample period. 
 
Habitable Room 
   
Any room meeting the requirements of the Uniform Building Code or other applicable 
regulations which is intended to be used for sleeping, living, cooking or dining purposes, 
excluding such enclosed spaces as closets, pantries, bath or toilet rooms, service rooms, 
connecting corridors, laundries, unfinished attics, foyers, storage spaces, cellars, utility 
rooms, and similar spaces. 
 
L(n) 
 
The A-weighted sound level exceeded during a certain percentage of the sample time.  For 
example, L10 is the sound level exceeded 10 percent of the sample time.  Similarly L50, L90 
and L99, etc. 
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Noise 
 
Any unwanted sound or sound which is undesirable because it interferes with speech and 
hearing, or is intense enough to damage hearing, or is otherwise annoying.  The State 
Noise Control Act defines noise as "...excessive undesirable sound...". 
 
Outdoor Living Area  
 
Outdoor spaces that are associated with residential land uses typically used for passive 
recreational activities or other noise-sensitive uses.  Such spaces include patio areas, 
barbecue areas, jacuzzi areas, etc. associated with residential uses; outdoor patient 
recovery or resting areas associated with hospitals, convalescent hospitals, or rest homes; 
outdoor areas associated with places of worship which have a significant role in services or 
other noise-sensitive activities; and outdoor school facilities routinely used for educational 
purposes which may be adversely impacted by noise. Outdoor areas usually not included in 
this definition are: front yard areas, driveways, greenbelts, maintenance areas and storage 
areas associated with residential land uses; exterior areas at hospitals that are not used for 
patient activities; outdoor areas associated with places of worship and principally used for 
short-term social gatherings; and, outdoor areas associated with school facilities that are 
not typically associated with educational uses prone to adverse noise impacts (for example, 
school play yard areas). 
 
Percent Noise Levels 
  
See L(n). 
 
Sound Level (Noise Level) 
 
The weighted sound pressure level obtained by use of a sound level meter having a 
standard frequency-filter for attenuating part of the sound spectrum. 
 
Sound Level Meter 
 
An instrument, including a microphone, an amplifier, an output meter, and frequency 
weighting networks for the measurement and determination of noise and sound levels. 
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Single Event Noise Exposure Level (SENEL) 
 
The dBA level which, if it lasted for one (1) second, would produce the same A-weighted 
sound energy as the actual event. 
 
2.7 Sound Propagation 
 
As sound propagates from a source it spreads geometrically.  Sound from a small, localized 
source (i.e., a point source) radiates uniformly outward as it travels away from the source in 
a spherical pattern.  The sound level attenuates at a rate of 6 dB per doubling of distance.  
The movement of vehicles down a roadway makes the source of the sound appear to 
propagate from a line (i.e., line source) rather than a point source.  This line source results 
in the noise propagating from a roadway in a cylindrical spreading versus a spherical 
spreading that results from a point source. The sound level attenuates for a line source at a 
rate of 3 dB per doubling of distance. 
 
As noise propagates from the source, it is affected by the ground and atmosphere.  Noise 
models use hard site (reflective surfaces) and soft site (absorptive surfaces) to help calculate 
predicted noise levels.  Hard site conditions assume no excessive ground absorption 
between the noise source and the receiver.  Soft site conditions such as grass, soft dirt or 
landscaping attenuate noise at an additional rate of 1.5 dB per doubling of distance.  
When added to the geometric spreading, the excess ground attenuation results in an 
overall noise attenuation of 3 dB per doubling of distance for a line source and 6.0 dB per 
doubling of distance for a point source. 
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Figure 1 
Typical Sound Levels from Indoor and Outdoor Noise Sources2 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

                                                 
2 Source: AAHSTO. 1993. Guide on Evaluation and Abatement of Traffic Noise 
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2.8 Vibration Descriptors 
 
Ground-borne vibrations consist of rapidly fluctuating motions within the ground that have 
an average motion of zero.  The effects of ground-borne vibrations typically only cause a 
nuisance to people, but at extreme vibration levels, damage to buildings may occur.  
Although ground-borne vibration can be felt outdoors, it is typically only an annoyance to 
people indoors where the associated effects of the shaking of a building can be notable.  
Ground-borne noise is an effect of ground-borne vibration and only exists indoors since it is 
produced from noise radiated from the motion of the walls and floors of a room and may 
also consist of the rattling of windows or dishes on shelves. 
 
Several different methods are used to quantify vibration amplitude. 
 
PPV 
 
Known as the peak particle velocity (PPV) which is the maximum instantaneous peak in 
vibration velocity, typically given in inches per second. 
 
RMS 
 
Known as the root mean squared (RMS) can be used to denote vibration amplitude. 
 
VdB 
 
A commonly used abbreviation to describe the vibration level (VdB) for a vibration source. 
 
2.9 Vibration Perception 
 
Typically, developed areas are continuously affected by vibration velocities of 50 VdB or 
lower.  These continuous vibrations are not noticeable to humans whose threshold of 
perception is around 65 VdB.  Outdoor sources that may produce perceptible vibrations are 
usually caused by construction equipment, steel-wheeled trains, and traffic on rough roads, 
while smooth roads rarely produce perceptible ground-borne noise or vibration.  To 
counter the effects of ground-borne vibration, the Federal Transit Administration (FTA) has 
published guidance relative to vibration impacts. According to the FTA, fragile buildings 
can be exposed to ground-borne vibration levels of 0.3 inches per second without 
experiencing structural damage. 
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2.10 Vibration Propagation 
 
There are three main types of vibration propagation: surface, compression, and shear 
waves. Surface waves, or Rayleigh waves, travel along the ground's surface. These waves 
carry most of their energy along an expanding circular wavefront, similar to ripples 
produced by throwing a rock into a pool of water. P-waves, or compression waves, are 
body waves that carry their energy along an expanding spherical wavefront. The particle 
motion in these waves is longitudinal (i.e., in a "push-pull" fashion).  P-waves are analogous 
to airborne sound waves. S-waves, or shear waves, are also body waves that carry energy 
along an expanding spherical wavefront. However, unlike P-waves, the particle motion is 
transverse, or side-to-side and perpendicular to the direction of propagation. 
 
As vibration waves propagate from a source, the vibration energy decreases in a 
logarithmic nature and the vibration levels typically decrease by 6 VdB per doubling of the 
distance from the vibration source. As stated above, this drop-off rate can vary greatly 
depending on the soil but has been shown to be effective enough for screening purposes, 
in order to identify potential vibration impacts that may need to be studied through actual 
field tests. 
 
2.11 Construction Related Vibration Level Prediction 
 
Operational activities are separated into two different categories.  The vibration can be 
transient or continuous in nature.  Each category can result in varying degrees of ground 
vibration, depending on the equipment used on the site.  Operation of equipment causes 
ground vibrations that spread through the ground and diminish in strength with distance.  
Buildings in the vicinity of the project area site respond to these vibrations with varying 
results ranging from no perceptible effects at the low levels to slight damage at the highest 
levels. The thresholds from Caltrans Transportation and Construction Induced Vibration 
Guidance Manual in the table below provide general guidelines as to the maximum 
vibration limits for when vibration becomes potentially annoying. 
 
 
 
 
 
 
 
 
 



 

2-9 
 

Table 2 
Vibration Annoyance Potential Criteria 

Human Response 
PPV (in/sec) 

Transient Sources Continuous/Frequent 
Intermittent Sources 

Barely perceptible 0.04 0.01 

Distinctly perceptible 0.25 0.04 

Strongly perceptible 0.90 0.10 

Severe 2.00 0.40 

Note:  Transient sources create a single isolated vibration event, such as blasting or drop 
balls. Continuous/frequent intermittent sources include impact pile drivers, pogo-
stick compactors, crack-and-seat equipment, vibratory pile drivers, and vibratory 
compaction equipment. 

 
 

 
The Caltrans Transportation and Construction Induced Vibration Guidance Manual provides 
general thresholds and guidelines as to the vibration damage potential from vibratory 
impacts. The table below provides general vibration damage potential thresholds: 
 

Table 3 
Vibration Damage Potential Threshold Criteria  

Structure and Condition 
PPV (in/sec) 

Transient Sources Continuous/Frequent 
Intermittent Sources 

Extremely fragile historic buildings ruin ancient 
monuments 0.12 0.08 

Fragile buildings 0.20 0.10 

Historic and some old buildings 0.50 0.25 

Older residential structures 0.50 0.30 

New residential structures 1.00 0.50 

Modern industrial/commercial buildings 2.00 0.50 

 
Soil conditions have an impact on how vibration propagates through the ground. The 
Caltrans Transportation and Construction Induced Vibration Guidance Manual provides 
suggested “n” values based on soil class. The table below outlines the manual’s suggested 
values and description.  
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Table 4 
Suggested "n" Values Based on Soil Classes 

Soil Class Description of Soil Material Suggested Value of "n" 

I 
Weak or soft soils: loose soils, dry or partially 
saturated peat and muck, mud, loose beach sand, 
and dune sand. 

1.4 

II Most sands, sandy clays, silty clays, gravel, silts, 
weathered rock. 1.3 

III 
Hard soils: densely compacted sand, dry 
consolidated clay, consolidated glacial till, some 
exposed rock. 

1.1 

IV Hard, component rock: bedrock, freshly exposed 
hard rock. 1.0 
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3.0 Regulatory Setting  
 
The proposed project is located in the City of Rosemead and noise regulations are 
addressed through the various federal, state, and local government agencies.  The agencies 
responsible for regulating noise are discussed below.  
 
3.1  Federal Regulations 
 
The adverse impact of noise was officially recognized by the federal government in the 
Noise Control Act of 1972, which serves three (3) purposes: 
 

• Publicize noise emission standards for interstate commerce 
• Assist state and local abatement efforts 
• Promote noise education and research 

 
The Federal Office of Noise Abatement and Control (ONAC) was originally tasked with 
implementing the Noise Control Act.  However, it was eventually eliminated leaving other 
federal agencies and committees to develop noise policies and programs.  Some examples 
of these agencies are as follows: The Department of Transportation (DOT) assumed a 
significant role in noise control through its various agencies.  The Federal Aviation Agency 
(FAA) is responsible to regulate noise from aircraft and airports.  The Federal Highway 
Administration (FHWA) is responsible to regulate noise from the interstate highway system. 
The Occupational Safety and Health Administration (OSHA) is responsible for the 
prohibition of excessive noise exposure to workers. 
 
The Federal government and the State advocate that local jurisdiction use their land use 
regulatory authority to arrange new development in such a way that “noise sensitive” uses 
are either prohibited from being constructed adjacent to a highway or, or alternatively that 
the developments are planned and constructed in such a manner that potential noise 
impacts are minimized.  
 
Since the Federal government and the State have preempted the setting of standards for 
noise levels that can be emitted by the transportation source, the City is restricted to 
regulating the noise generated by the transportation system through nuisance abatement 
ordinances and land use planning. 
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3.2  State Regulations 
 
Established in 1973, the California Department of Health Services Office of Noise Control 
(ONC) was instrumental in developing regularity tools to control and abate noise for use by 
local agencies.  One significant model is the “Land Use Compatibility for Community Noise 
Environments Matrix.” The matrix allows the local jurisdiction to clearly delineate 
compatibility of sensitive uses with various incremental levels of noise. 
 
The State of California has established noise insulation standards as outlined in Title 24 and 
the Uniform Building Code (UBC) which in some cases requires acoustical analyses to 
outline exterior noise levels and to ensure interior noise levels do not exceed the interior 
threshold.  The State mandates that the legislative body of each county and city adopt a 
noise element as part of its comprehensive general plan.  The local noise element must 
recognize the land use compatibility guidelines published by the State Department of 
Health Services. The guidelines rank noise land use compatibility in terms of normally 
acceptable, conditionally acceptable, normally unacceptable, and clearly unacceptable. 
 
Noise insulation design standards for multi-family residences have been established by the 
State of California Uniform Building Code (UBC) Chapter 12, Division II and by the Title 24 
noise insulation standards of the California Administrative Code. The City is required by the 
State Housing Law to adopt these State codes as minimum performance standards.  
 
3.3  City of Rosemead Noise Regulations 
 
The City of Rosemead outlines their noise regulations and standards within the Chapter 6 
Noise of the General Plan, Chapter 8.36 - Noise Control of the Municipal Code. The noise 
standards from the General Plan and Municipal code are provided in Appendix A.   
 
3.3.1  City of Rosemead General Plan  
 
The City of Rosemead General Plan Noise Element addresses noise goals and policies, 
implementation programs, compatibility guidelines and roadway noise levels. Goals and 
policies that apply to the proposed project include: 
 
GOAL 1:  Effective incorporation of noise considerations into land use 

planning decisions. 
 
• Policy 1.1:  Ensure compliance with standards for interior and exterior noise 

established within the Noise Element and Zoning Code. 
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• Policy 1.2:  Require new multiple-family residential development to comply with 

State regulations if they are to be located in areas where ambient 
noise levels exceed 60 dB. 

 
• Policy 1.3:  Periodically review and update the Existing Noise Contours Map to 

ensure that any future noise increases not considered in the Noise 
Element will be identified. 

 
• Policy 1.4:  Encourage acoustical design in new construction.  
 
• Policy 1.5:  Require sound walls to be constructed in designated mixed-use 

districts where noise-sensitive land uses are located on adjacent 
properties. 

 
GOAL 3:  Effective implementation of measures to control non-

transportation noise impacts. 
 
• Policy 3.1:  Enforce provisions of the Community Noise Ordinance to mitigate 

noise conflicts. 
 
• Policy 3.2:  Require that potential sources of noise be considered when approving 

new development to reduce the possibility of adverse effects. 
 
• Policy 3.3:  Evaluate noise generated by construction activities to ensure 

compliance with the Community Noise Ordinance. 
 
• Policy 3.4:  Establish and maintain coordination among the City departments 

involved in noise abatement. 
 
The General Plan Noise Element also contains noise compatibility guidelines that indicate 
the acceptability of noise exposure levels for different land uses. The Noise Element 
indicates that projects should incorporate noise mitigation measures if they will exceed 
normally acceptable levels as defined by the guidelines. 
 
3.3.2  City of Rosemead Municipal Code 
 
Chapter 8.36, Noise Control, in the Rosemead Municipal Code describes the noise 
regulations for controlling unnecessary, excessive and annoying sounds in residential areas 
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that is received on residential property occupied by another person. The noise standards 
apply to all properties within a residential zone and sensitive uses (i.e. Willard Elementary 
School).   
 
As it relates to this project, the Municipal Code noise regulations are used to evaluate 
offending on-site operational noise sources and on-site construction activity.  
 
Table 3 shows the City of Rosemead Noise Standards, per Section 8.36 in the Municipal 
Code. 
 

Table 5 
City of Rosemead 

Municipal Code Noise Control Standards 

Location Time Period Noise 
Standard1

L50 
(30-min)

L25 
(15-min)

L8 
(5-min) 

L2 
(1-min) 

LMAX 
(any time)

EXTERIOR 

Daytime 
(7am - 10pm) 60 dBA 60 dBA 

(--) 
65 dBA 

(+5) 
70 dBA 
(+10) 

75 dBA 
(+15) 

80 dBA 
(+20) 

Nighttime 
(10pm – 7am) 45 dBA 45 dBA 

(--) 
50 dBA 

(+5) 
55 dBA 
(+10) 

60 dBA 
(+15) 

65 dBA 
(+20) 

   1 In the event the ambient noise level exceeds any of the first three noise limit categories above, the 
cumulative period applicable to said category shall be increased to reflect ambient noise level. In the event 
the ambient noise level exceeds the third noise limit category, the maximum allowable noise level under 
said category shall be increased to reflect the maximum ambient noise level.  

 
Construction Noise Regulation 
 
Section 8.36.030 of the City’s municipal code states that the noise from the following 
activities shall be exempted from the provisions of the noise code, provided; 
 
“Noise sources associated by construction, repair, remodeling or grading of any real 
property or during authorized seismic surveys, provided such activities do not take place 
between the hours of eight p.m. and seven a.m. on weekdays, including Saturday, or at 
any time on Sunday or a federal holiday, and provided the noise level created by such 
activities does not exceed the noise standard of sixty-five (65) dBA plus the limits specified 
in Section 8.36.060(B) as measured on residential property and does not endanger the 
public health, welfare and safety.” 
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3.4 Thresholds of Significance 
 
The CEQA Guidelines do not define the levels at which temporary and permanent increases 
in ambient noise are considered “substantial”, and therefore for the purposes of this 
analysis, noise impacts would be considered to be potentially significant if the proposed 
project results in the following: 
 

• A permanent (i.e., long term operational) increase of 5 dBA CNEL over ambient 
noise levels at any existing noise-sensitive land use 

 
• A permanent (i.e., long term operational) increase of 3 dBA CNEL over ambient 

noise levels at any existing noise-sensitive land use location where the future 
resulting noise level would exceed 65 dBA CNEL (i.e., the noise levels would be 
considered unacceptable for noise-sensitive uses) 
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4.0 Study Method and Procedures  
 
The following section describes the measurement procedures, measurement locations, and 
noise modeling procedures and assumptions used in the noise analysis. 
 
4.1 Measurement Procedures and Criteria 
 
Noise measurements are taken to determine the existing noise levels.  A noise receiver or 
receptor is any location in the noise analysis in which noise might produce an impact.  The 
following criteria are used to select measurement locations and receptors: 
 

• Locations expected to receive the highest noise impacts, such as the first row of 
houses 

• Locations that are acoustically representative and equivalent of the area of concern 
• Human land usage 
• Sites clear of major obstruction and contamination 

 
RK conducted the sound level measurements in accordance with Caltrans technical noise 
specifications. All measurement equipment meets American National Standards Institute 
(ANSI) specifications for sound level meters (S1.4-1983 identified in Chapter 
19.68.020.AA).  
 
A Piccolo-II Type 2 integrating-averaging sound level meter was used to conduct long-term 
(24-hour) noise measurements at the project site and property boundaries.  
 
The Leq, Lmin, Lmax, L2, L8, L25, and L50 statistical data were recorded over the 
measurement time period intervals and the information was utilized to define the noise 
characteristics for the project. The following gives a brief description of the Caltrans 
Technical Noise Supplement procedures for sound level measurements: 
 

• Microphones for sound level meters were placed ten (10) feet above ground for 
long-term noise measurements 

• Sound level meters were calibrated before and after each measurement 
• Following the calibration of equipment, a windscreen was placed over the 

microphone 
• Frequency weighting was set on “A” and slow response 
• Temperature and sky conditions were observed and documented 
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Appendix B includes photos, field sheets, and measured noise data. 
 
4.2 Stationary Noise Modeling 
 
On-site stationary noise sources were analyzed using SoundPLAN™ noise modeling 
software. SoundPLAN™ is a standards-based program that incorporates more than twenty 
national and international noise modeling guidelines. This project consists of parking lot 
noise and stationary noise sources which are classified under industrial sources. 
 
Projected noise levels from SoundPLAN™ are based on the following key parameters: 
 

• Developing three-dimensional noise models of the project,  
• Predicting the project noise levels at the selected community locations and  
• Comparing the predicted noise with the existing community ambient noise levels 

at the receptor locations. 
 

The sides of the buildings, walls, etc. were modeled as reflective surfaces and also as 
diffractive bodies. The noise sources are shown as red spheres (point sources) and red 
surfaces (area sources). A light blue line outlines the perimeter of each operation. The 
surrounding roads are displayed as grey surfaces.  
 
Most of the ground within the project site and adjacent areas are covered with paved 
surfaces and field grass and will be run as a hard site to be conservative (Ground 
Factor=0). The Effective Flow Resistivity for field grass is SoundPLAN default. The elevation 
profile for the project site is derived from Google Earth and all the receptors are placed at 5 
foot above the ground level.  
 
Reference Spectrum 
 
SoundPLAN provides over 500 sound source spectra in third octaves and octaves from an 
open source library. These spectra were compiled from various sources (handbooks, 
literature, etc.).  
 
The referenced spectrum is input into the project library and used as a reference spectrum 
normed to produce 76 dBA. The referenced noise level decibel value (described in Table 6) 
is used in conjunction with the reference spectrum to produce a valid emission. 
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Sound Power and Sound Pressure Level 
 
Sound power level is the acoustic energy emitted by a source which produces a sound 
pressure level at some distance. While the sound power level of a source is fixed, the sound 
pressure level depends upon the distance from the source and the acoustic characteristics 
of the area in which it is located. 
 
SoundPLAN requires that the source noise level be input using sound power level. The 
sound power level is calculated using SoundPLAN software by calibrating the source noise 
level to equal the sound pressure level at an equal distance from the source in which the 
referenced measurement was taken.  
 
4.2.1 HVAC Equipment Noise 
  
The project is proposing to use LENNOX ML14XC1 or equal Air Conditioner units. In order 
to determine the future noise levels from a/c units, RK requested the specification sheet 
from the applicant and obtained the referenced noise level of the proposed a/c units. Table 
6 indicates the referenced noise levels for on-site stationary noise sources. The manufacture 
spec sheet is shown in Appendix B. 
 

Table 6 
HVAC Referenced Noise Levels1 

Source1 

Noise Levels (dBA) 

Leq 

HVAC Equipment 76 

 
To estimate the future noise levels during typical operational conditions, referenced noise 
levels are input into SoundPLAN and projected to the nearest sensitive receptor locations. 
Adjusted noise levels are based on the distance of the receptor location relative to the noise 
source, local topography and physical barriers including buildings and sound walls. The noise 
levels assume that the stationary sources are operating continuously during both daytime and 
nighttime hours, when in reality will likely operate only intermittently throughout daily 
operations. 
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5.0 Existing Noise Environment  
 
The existing noise environment for the project site and surrounding areas has been 
established based on noise measurement data collected by RK. Noise measurement data 
indicates that traffic noise propagating from the adjacent roadways, as well as activities 
from the surrounding properties are the main sources of ambient noise at the project site 
and surrounding area.  
 
5.1 Long-Term (24-Hour) Noise Measurement Results 
 
To determine the existing noise level environment, RK conducted two (2) 24-hour noise 
measurements at the project study area. Noise levels were measured on March 4th and 
March 5th, 2020 using a Piccolo-II Type 2 integrating-averaging sound level meter. The 
information was utilized to establish the noise characteristics of the existing ambient 
environment. 
 
The noise monitoring locations were selected based on the proximity and location to 
adjacent sensitive receptors. Exhibit C graphically illustrates the location of the long-term 
measurements. 
 

• Long-term noise monitoring location one (LT-1) was taken at approximately 15 feet 
from the northern property line and approximately 80 feet from the centerline of 
the Willard Avenue. 
 

• Long-term noise monitoring location two (LT-2) was taken at approximately 30 feet 
from the southern property line and approximately 230 feet from the centerline of 
the Willard Avenue. 

 
Long term noise monitoring locations represent the existing noise levels near the adjacent 
noise sensitive land uses. Long-term noise measurement results are summarized in Tables 7 
and 8. Appendix C includes photographs, field sheets and measured noise data. 
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Table 7 
24 Noise Measurement Results LT-11 

Time Leq (dBA) Time Leq (dBA) 

12:00 AM 45.6 12:00 PM 49.6 
1:00 AM 38.1 1:00 PM 47.6 
2:00 AM 45.0 2:00 PM 50.3 
3:00 AM 51.5 3:00 PM 50.7 
4:00 AM 50.8 4:00 PM 51.7 
5:00 AM 49.4 5:00 PM 49.3 
6:00 AM 50.4 6:00 PM 47.9 
7:00 AM 52.2 7:00 PM 47.3 
8:00 AM 51.9 8:00 PM 45.5 
9:00 AM 51.2 9:00 PM 47.4 

10:00 AM 52.1 10:00 PM 45.7 
11:00 AM 48.7 11:00 PM 44.7 

24-Hour CNEL 55.1 
1 LT-1 was taken at approximately 15 feet from the northern property line and approximately 80 feet from the 
centerline of the Willard Avenue. LT-1 was recorded on 03/04/2020. 
 

Table 8 
24 Noise Measurement Results, LT-21 

Time Leq (dBA) Time Leq (dBA) 

12:00 AM 49.6 12:00 PM 45.0 
1:00 AM 44.4 1:00 PM 45.5 
2:00 AM 50.4 2:00 PM 50.4 
3:00 AM 55.1 3:00 PM 50.5 
4:00 AM 55.0 4:00 PM 50.1 
5:00 AM 54.2 5:00 PM 46.3 
6:00 AM 52.6 6:00 PM 49.8 
7:00 AM 51.4 7:00 PM 49.4 
8:00 AM 51.0 8:00 PM 44.6 
9:00 AM 47.3 9:00 PM 48.0 

10:00 AM 52.0 10:00 PM 46.8 
11:00 AM 48.2 11:00 PM 46.7 

24-Hour CNEL 58.2 
1 LT-2 was taken at approximately 30 feet from the southern property line and approximately 230 feet from 
the centerline of the Willard Avenue. LT-2 was recorded on 03/04/2020. 
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6.0 Operational Noise Impacts  
 
This assessment analyzes the anticipated noise levels generated by the project and impacts 
caused by changes to the ambient environment as a result of operational activities. The 
main sources of operational noise generated by the project would include on-site activities 
from HVAC equipment. Noise level impacts are compared to the City of Rosemead noise 
standards. 
  
The project must demonstrate that noise levels generated by the project site would not be 
in excess of standards established in the local general plan or noise ordinance, or applicable 
standards of other agencies. 
 
6.1 Stationary Source Noise Impacts 
 
On-site stationary noise impacts are assessed at all adjacent property lines surrounding the 
project site. Existing land uses surrounding the proposed project site include; existing 
residential uses to the north and south, open space to the east, school/institutional use to 
the west. 
  
Project operational activities are analyzed for long-term noise impacts associated with the 
day to day operation of the project; including mechanical HVAC equipment to the nearest 
adjacent property lines.  
 
The project is proposing to construct a six (6) foot noise barrier wall along the northern, 
southern and western property line of the project and the noise study has taken the 
proposed wall into account during the analysis as a noise barrier.  
 
HVAC equipment will be generally located on the exterior ground floor area of each unit. 
The closest HVAC units are expected to be located approximately eight (8) feet from the 
northern property line, approximately nine (9) feet from the southern property line, 
approximately ten (10) feet from the eastern property line and approximately twenty (20) 
feet from the western property line. 
 
SoundPLAN calculation worksheets are shown in Appendix D. 
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Daytime Stationary Source Noise Impacts 
 
The results of the daytime noise impact analysis are shown in the Tables 9 and are 
graphically illustrated on Exhibit E. 
 
The noise analysis considers all project noise sources operating simultaneously during 
daytime (7 a.m. to 10 p.m.) hours at the nearest adjacent property lines.  
 
Based on the results of this analysis, noise levels generated by the project are not expected 
to exceed the City’s daytime noise standards of 60 dBA at the adjacent property lines.  
 
The change in existing daytime ambient noise levels as a result of the project would be 
approximately 0.7 dBA Leq to 7.1 dBA Leq during the daytime hours (7 a.m. to 10 p.m.). 
Typically, the human ear can barely perceive the change in the noise level of 5 dB, and 
therefore the impact is considered perceptible and more than significant. 
 
Nighttime Stationary Source Noise Impacts 
 
The results of the nighttime noise impact analysis are shown in the Tables 10 and are 
graphically illustrated on Exhibit F. 
 
The nighttime noise analysis considers all project noise sources operating simultaneously 
during nighttime (10 p.m. to 7 a.m.) hours. 
  
The noise standard for all noise sensitive residential uses located to the north and south of 
the project site is established to be 45 dBA from 10 p.m. to 7 a.m. No noise analysis has 
been conducted to the receptor the east and west as they are not expected to be in 
operation during the nighttime hours. 
 
Noise levels generated by the project are not expected to exceed the City’s nighttime noise 
standards at the adjacent property lines with an exception of southern property line. 
  
The change in existing nighttime ambient noise levels as a result of the project would be 
approximately 2.1 dBA to 14.5 dBA Leq during the nighttime hours (10 p.m. to 7 a.m.). 
Typically, the human ear can barely perceive the change in the noise level of 5 dB, and 
therefore the impact is considered perceptible and more than significant. 
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6.2 Recommended Operational Mitigation Measures 
 
MM-1  The final building plans shall ensure that HVAC units are not located within 

an area of the project site that would contribute to a noise level exceedance 
at any adjacent property line, per the City of Rosemead Municipal Code 
requirements. To meet the City’s noise standards the following measures 
should be followed: 

• The combined noise level of all units operating simultaneously shall not 
exceed 60 dB(A) during daytime hours (7 a.m. to 10 p.m.) and 45 dB(A) 
during nighttime hours (10 p.m. to 7 a.m.). 

• HVAC units should be rated at 76 dB or less. 
 
6.3  Recommended Project Design Features 
 
The following design features, while not generally considered mitigation under CEQA, are 
provided to help ensure the project meets the City/State standards for interior noise 
exposure within a residential dwelling. Design features included standard rules and 
requirements and best practices that are provided for consideration as part of the 
conditions of approval for the project.  
 
DF-1   The project shall incorporate building construction techniques that achieve 

the minimum interior noise standard of 45 dBA CNEL for all residential units.  
 

DF-2   A “windows closed” condition is expected to be required for all residential 
units within the project site to meet the interior noise standard. To 
accommodate a windows closed conditions, all units shall be equipped with 
adequate fresh air ventilation, per the requirements of the California Uniform 
Building Code (UBC).  

 
DF-3   The project shall comply with California Title 24 building insulation 

requirements for exterior walls, roofs and common separating assemblies 
(e.g. floor/ceiling assemblies and demising walls). 

 
DF-4   For proper acoustical performance, all exterior windows, doors, and sliding 

glass doors should have a positive seal and leaks/cracks must be kept to a 
minimum.  
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DF-5   Delivery, loading/unloading activity, and trash pick-up hours should be 
limited to daytime (7 a.m. – 10 p.m.) hours only. 

 
DF-6   Limit engine idling time for all delivery vehicles and moving trucks to 5 

minutes or less. 
 

 
 



Location

Receiver at PL-1 School East 51.6 No 45.5 52.6 7.1 Yes

Receiver at PL-2 School East 51.3 No 45.5 52.3 6.8 Yes

Receiver at PL-3 Residential North 43.2 No 45.5 47.5 2.0 No

Receiver at PL-4 Residential North 38.0 No 45.5 46.2 0.7 No

Receiver at PL-5 Residential South 52.4 No 45.5 53.2 7.7 Yes

Receiver at PL-6 Residential South 42.4 No 44.6 46.6 2.0 No

Receiver at PL-7 Open-Space West 44.4 60.0 No 44.6 47.5 2.9 No

 

Change in Noise 
Level as a Result of 

Project (dBA)
Significant
Imapact (?)

1 Lowest Daytime Measured Leq

60.0

60.0

TABLE 9
Willard and Garvey Residential Development

Daytime Noise Impact Analysis (dBA)

Receptor

Daytime Exterior Noise Level dBA1

Project Noise 
Contribution

(Leq)

City of Rosemead
Noise Level Criteria

(Leq)
Noise Level Exceeds 

Standard (?)Land Use

Existing Ambient 
Measurement

(Leq)1

Combined Noise 
Level

Existing Plus 
Project
(Leq)



Location

Receiver at PL-3 Residential North 43.2 No 38.1 44.4 6.3 Yes

Receiver at PL-4 Residential North 38.0 No 38.1 41.1 3.0 No

Receiver at PL-5 Residential South 52.4 Yes 38.1 52.6 14.5 Yes

Receiver at PL-6 Residential South 42.4 No 44.4 46.5 2.1 No

Existing Ambient 
Measurement

(Leq)1

Combined Noise 
Level

Existing Plus 
Project
(Leq)

Change in Noise 
Level as a Result of 

Project (dBA)
Significant
Imapact (?)

45.0

1 Lowest nighttime Measured Leq

TABLE 10
Willard and Garvey Residential Development

Nighttime Noise Impact Analysis (dBA)

Receptor Land Use

Nighttime Exterior Noise Level dBA1

Project Noise 
Contribution

(Leq)

City of Rosemead
Noise Level Criteria

(Leq)
Noise Level Exceeds 

Standard (?)
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Site Plan
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Project Noise Level Contours - Nighttime
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City of Rosemead 
General Plan and Municipal Code Noise Standards 
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Chapter 8.36 - NOISE CONTROL

8.36.010 - Policy.

In order to control unnecessary, excessive and annoying noise in the city, it is declared to be the policy of the city to

prohibit such noise generated from any sources as specified in this chapter. It is determined that certain noise levels are

detrimental to the public health, welfare and safety, and contrary to public interest, and therefore, the City Council does

ordain and declare that creating, maintaining, causing or allowing to be created, caused or maintained any noise in a manner

prohibited by or not in conformity with the provisions of this chapter, is a public nuisance and shall be punishable as such.

(Prior code § 4301)

8.36.020 - De�nitions.

All terminology used in this chapter, not defined below, shall be in conformance with applicable publications of the

American National Standards Institute (ANSI) or its successor body.

The following words, phrases and terms are for the purpose of this chapter and shall have the meanings as indicated

below:

"Agricultural property" means a parcel of real property which is undeveloped for any use other than agricultural

purposes, including any residence located thereon.

"Ambient noise level" means the all-encompassing noise level associated with a given environment, being a composite of

sounds from all sources, excluding the alleged offensive noise, occasional or occasional and transient sources, at the location

and approximate time at which a comparison with the alleged offensive noise is to be made.

"A weighted sound level" means the total sound level in decibels of all sound as measured with a sound level meter with

a reference pressure of twenty (20) micro-pascals using the "A" weighted network scale as slow response. The unit of

measurement shall be defined as "dBA."

"Commercial property" means a parcel of real property which is developed and used either in part or in whole for

commercial purposes.

"Construction" means any site preparation, assembly, erection, substantial repair, alteration or similar action, but

excluding demolition for or of public or private rights-of-way, structures, utilities or similar property.

"Cumulative period" means an additive period of time composed of individual time segments which may be continuous

or interrupted.

"Decibel (dBA)" means the unit that denotes the ratio between two quantities which are proportional to power; the

number of decibels corresponding to the ratio of two amounts of power is ten times the logarithm to the base ten of this

ratio.

"Dwelling unit" means a single unit providing complete independent living facilities for one or more persons including

permanent provisions for living, sleeping, eating, cooking and sanitation.

"Emergency" means any occurrence or set of circumstances involving actual or imminent injury to person or property

damage which demands immediate action.
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"Emergency machinery, vehicle, work or alarm" means any machinery, vehicle, work or alarm used, employed, performed

or operated in an effort to protect, provide or restore safe conditions in the community or for the citizenry, or work by private

or public utilities when restoring utility service.

"Fixed noise source" means a stationary device which creates sounds while fixed or motionless including, but not limited

to residential, agricultural, industrial and commercial machinery and equipment, pumps, fans, compressors, air conditioners

and refrigeration equipment.

"Grading" means any excavating or filling of earth material or any combination thereof conducted at a site to prepare the

site for construction or other improvements thereon.

"Health care institution" means any hospital, convalescent home or other similar facility which provides health care,

medical treatment, room, board or other services for the ill, retarded or convalescent.

"Impulsive noise" means a noise of short duration usually less than one second of high intensity, with an abrupt onset

and rapid decay.

"Industrial property" means a parcel of real property which is developed and used either in part or in whole for

manufacturing purposes or zoned M-1.

"Intruding noise level" means the total sound level, in decibels, created, caused, maintained or originating from an

alleged offensive source at a specified location while the alleged offensive source is in operation.

"Mobile noise source" means any noise source other than a fixed noise source.

"Noise" means any sound which annoys or disturbs humans or which causes or tends to cause an adverse psychological

or physiological effect on humans.

"Noise disturbance" means any sound or noise which endangers or injures the safety or health of human beings or

animals or which annoys or disturbs reasonable persons of normal sensitivities or which is of such a noise level or volume as

would annoy or disturb reasonable persons of normal sensitivities or which endangers or injures personal or real property,

or which violates the ambient noise standards set forth in this chapter.

"Person" means a person, firm, association, co-partnership, joint venture corporation or any entity, public or private in

nature.

"Residential property" means a parcel of real property which is zoned for residential use according to the RMC, other

than transient uses such as hotels and motels.

"Sound amplification equipment" means any device which produces, reproduces or amplifies sound and has a variable

volume control.

"Sound level meter" means an instrument meeting American National Standard Institute's Standard SL. 4-1971, or most

recent revision thereof for Type 1 or Type 2 sound level meters.

"Sound pressure level" of a sound, in decibels, means twenty (20) times the logarithm to the base ten of the ratio of the

pressure of the sound to a reference pressure, which reference pressure shall be explicitly stated.

(Prior code §§ 4302, 4303, 4323)

8.36.030 - Exemptions.
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A.

1.

2.

3.

4.

5.

6.

7.

B.

The following activities shall be exempted from the provisions of this chapter:

Activities conducted on public playgrounds and public or private school grounds, including but not

limited to, school athletic or school entertainment events or programs sponsored by the Rosemead

Recreation Department;

Any mechanical device, apparatus or equipment used, related to or connected with emergency

machinery, vehicle, work or warning alarm or bell provided the sounding of any bell or alarm on any

building or motor vehicle shall terminate its operation within thirty (30) minutes in any hour of its being

activated;

Noise sources associated by construction, repair, remodeling or grading of any real property or during

authorized seismic surveys, provided such activities do not take place between the hours of eight p.m.

and seven a.m. on weekdays, including Saturday, or at any time on Sunday or a federal holiday, and

provided the noise level created by such activities does not exceed the noise standard of sixty-five (65)

dBA plus the limits specified in Section 8.36.060(B) as measured on residential property and does not

endanger the public health, welfare and safety;

All mechanical devices, apparatus or equipment associated with agricultural operations provided:

Operations do not take place between eight p.m. and seven a.m. on weekdays, including Saturday or at any time

on Sunday or a federal holiday;

Noise sources associated with the maintenance of real property provided such activities take place

between the hours of seven a.m. and eight p.m. on any day except Sunday, or between the hours of nine

a.m. and eight p.m. on Sunday;

Any activity to the extent regulation thereof has been preempted by state or federal law, including but

not limited to: aircraft, motor vehicles, railroads, and other interstate carriers;

The provisions of this chapter shall not preclude the construction, operation, maintenance and repairs of

equipment, apparatus or facilities of park and recreation departments, public work projects, or public

utilities subject to the regulatory jurisdiction of the California Public Utilities Commission.

Grandfather Provisions. Any noise source located in an "M" zone as defined in the Rosemead Zoning

Ordinance, and which noise source is in operation on or prior to the date of adoption of the ordinance

codified in this chapter shall be exempt from the provisions of this chapter, provided however, that such

source shall not increase its noise level beyond that currently existing. Notwithstanding the foregoing, no such

noise source shall emit levels in excess of the standards set forth in Section 8.36.130.

(Prior code §§ 4309, 4310)

8.36.040 - Decibel measurement criteria.

Any decibel measurement made pursuant to the provisions of this chapter shall be based on a reference sound pressure

of twenty (20) micro-pascals as measured with a sound level meter using the "A" weighted network (scale) at slow response.

(Prior code § 4304)

8.36.050 - Designated noise zones.

Receptor properties hereinafter described are assigned to the following noise zones:

Noise Zone I: Single-, double- and multiple-family residential properties.
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A.

1.

2.

a.

b.

c.

d.

e.

3.

Noise Zone II: Commercial properties.

Noise Zone III: Manufacturing or industrial properties.

(Prior code § 4305)

8.36.060 - Noise standards.

Exterior Noise Standards.

The following noise standards, unless otherwise specifically indicated, shall apply to all receptor

properties within a designated noise zone:

Noise Zone Type of Land Use

(Receptor Property)

Time Interval Allowable Exterior Noise

Level

I Single-, double- or

multiple-family

residential

10:00 p.m.—7:00 a.m. 

7:00 a.m.—10:00 p.m.

45 dBA 

60 dBA

II Commercial 10:00 p.m.—7:00 a.m. 

7:00 a.m.—10:00 p.m.

60 dBA 

65 dBA

III Industrial or

manufacturing

anytime 70 dBA

 

A person shall not in any location of the city create any noise, or allow the creation of any noise on

property owned, leased, occupied or otherwise controlled by such person (hereinafter "noise source"),

which causes the noise level when measured on any property (hereinafter "receptor property"), to

exceed:

The applicable noise standard for a cumulative period of time of more than thirty (30) minutes in

any hour; or

The applicable noise standard plus five dBA for a cumulative period of more than fifteen (15)

minutes in any hour; or

The applicable noise standard plus ten dBA for a cumulative period of more than five minutes in

any hour; or

The applicable noise standard plus fifteen (15) dBA for a cumulative period of more than one

minute in any hour; or

The noise standard plus twenty (20) dBA for any period of time.

In the event the ambient noise level exceeds any of the first three noise limit categories above, the

cumulative period applicable to said category shall be increased to reflect ambient noise level. In the

event the ambient noise level exceeds the third noise limit category, the maximum allowable noise level

under said category shall be increased to reflect the maximum ambient noise level.
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4.

5.

B.

1.

2.

a.

b.

c.

3.

4.

5.

If the receptor property is located on a boundary between two different noise zones, the lower noise level st

applicable to the quieter noise zone shall apply.

If the noise source is continuous and cannot reasonably be discontinued or stopped for a time period

whereby the ambient noise level can be determined, the measured noise level obtained while the source

is in operation shall be compared directly to the receptor property's designated land use and for the time

of day the noise level is measured.

Interior Noise Standards.

The following noise standards, unless otherwise specifically indicated, shall apply to all residential

receptor property within all noise zones:

Noise Zone Type of Land Use

(Receptor Property)

Time Interval Allowable Noise Level

ALL Residential anytime 45 dBA

 

The noise limit specified above shall be reduced by five dBA for noises consisting of speech or music, provided,

however, that if the ambient noise level exceeds the resulting standard the ambient shall be standard.

A person shall not at any location within the city create any noise, or allow the creation of any noise on

property owned, leased, occupied or otherwise controlled by such person which causes the noise level

when measured within any receptor residential dwelling unit in any noise zone to exceed:

The interior noise standard for a cumulative period of more than five minutes in any hour; or

The interior noise standard plus five dBA for a cumulative period of more than one minute in any

hour; or

The interior noise standard plus ten dBA for any period of time.

In the event the ambient noise level exceeds the noise limit categories set forth in subdivisions (2)(a) and

(2)(b) above, the cumulative period applicable to said category shall be increased to reflect said ambient

noise level. In the event the ambient noise level exceeds the third noise limit category, the maximum

allowable noise level under said category shall be increased to reflect the maximum ambient noise level.

If the receptor property is located on a boundary between two different noise zones, the noise level

standard applicable to the quieter noise zone shall apply.

If the intruding noise source is continuous and cannot reasonably be discontinued or stopped for a time

period whereby the ambient noise level can be determined, the same procedures specified in subsection

(A)(5) of this section shall be deemed proper to enforce the provisions of this chapter.

(Prior code §§ 4306, 4307)

8.36.070 - Noise level measurement.

The location selected for measuring exterior noise levels shall be at any point on the receptor property, and at least four

feet above the ground and five feet from the nearest structure or wall. Interior noise measurements shall be made within the

receptor residential unit. The measurements shall be made at a point at least four feet from the wall, ceiling or floor nearest

the noise source with windows in an open or closed position depending on the normal ventilation requirements.
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A.

B.

A.

B.

1.

2.

C.

D.

E.

(Prior code § 4308)

8.36.080 - Noise disturbance prohibited.

A person shall not make, continue or cause to be made or continued, any noise disturbance. Noncommercial

public speaking and public assembly activities conducted on any public space or public right-of-way shall be

exempt from the operation of this subsection.

No person shall create, conduct, maintain or cause a noise disturbance. No person shall host or conduct a

private or public dance, party, gathering or event in a residential neighborhood or in another neighborhood

inhabited for residential use where the sound or noise emanating therefrom constitutes a noise disturbance.

The source of instrumentalities of a noise disturbance may be seized in conjunction with the abatement of a

noise disturbance.

(Prior code §§ 4311, 4324)

8.36.090 - Abatement of noise disturbance.

Any peace officer and any person empowered and authorized to make arrests for violations of provisions of this code is

empowered and authorized to summarily abate a noise disturbance.

(Prior code § 4325)

8.36.100 - Speci�c prohibitions.

The following acts, and the causing thereof, are declared to be in violation of this chapter.

Radios, Television Sets, Musical Instruments and Similar Devices. Operating, playing or permitting the

operation or playing of any radio, television, phonograph, drum, musical instrument, sound amplifier, or

similar device which produces, reproduces, or amplifies sound between the hours of ten p.m. and seven

a.m. the following day in such a manner as to create a noise disturbance across a real property boundary

or within a noise sensitive zone.

Loudspeakers/Public Address Systems.

Using or operating for noncommercial purpose any loudspeaker, public address system, or similar

device between the hours of ten p.m. and seven a.m. the following day, such that the sound

therefrom creates a noise disturbance across a residential real property boundary.

Using or operating for any commercial purpose, any loudspeaker, public address system, or similar

device such that the sound therefrom creates a noise disturbance across a real property boundary

or between the hours of ten p.m. and seven a.m. the following day on a public right-of-way or public

space.

Loading and Unloading. Loading, unloading, opening, closing or other handling of boxes, crates,

containers, building materials, garbage cans, or similar objects between the hours of ten p.m. and six

a.m. the following day in such a manner as to cause a noise disturbance across a residential real property

boundary.

Vehicle or Motorboat Repairs and Testing. Repairing, rebuilding, modifying or testing any motor vehicle,

motorcycle, or motorboat in such a manner as to cause a noise disturbance across a residential real

property boundary.

Powered Model Vehicles. Operating or permitting the operation of powered model vehicles so as to
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F.

1.

2.

G.

1.

2.

3.

4.

A.

B.

C.

D.

create a noise disturbance across a residential real property boundary, in a public space between the

hours of ten p.m. and seven a.m. the following day. Maximum sound levels in a public space during the

permitted period of operation shall conform to those set forth for residential land use in Section

8.36.060(A)(1). Maximum sound levels for residential property during the permitted period of operation,

shall be governed by Section 8.36.060(A)(1).

Stationary Non-Emergency Signaling Devices.

Sounding or permitting the sounding of any electronically amplified signal from any stationary bell,

chime, siren, whistle or similar device, intended primarily for non-emergency purposes, from any

place, for more than five minutes in any hourly period.

Devices used in conjunction with places of religious worship shall be exempt from the operation of

this provision.

Refuse Collection Vehicles. A person shall not:

On or after three years following the effective date of the ordinance codified in this chapter, operate

or permit the operation of the compacting mechanism of any motor vehicle which compacts refuse

and which creates, during the compacting cycle, a sound level in excess of eighty-five (85) dBA when

measured at fifty (50) feet from any point on the vehicle;

Operate or permit the operation of the compacting mechanism of any motor vehicle which

compacts refuse, between the hours of ten p.m. and six a.m. the following day in a residential area

or noise sensitive zone or within five hundred (500) feet thereof;

Collect refuse with collection vehicle between the hours of ten p.m. and six a.m. the following day in

a residential area or noise sensitive zone or within five hundred (500) feet thereof.

In the case of a conflict between this chapter and any other ordinance regulating refuse collection,

provisions of any specific ordinance regulating refuse collection shall control.

(Prior code § 4312)

8.36.110 - Variances for time to comply.

Within one hundred twenty (120) days following the effective date of the ordinance codified in this chapter, the

owner of any commercial or industrial source of sound may apply to the Planning Commission for a variance

for time to comply.

Any person seeking a variance for time to comply shall file an application with the Planning Department. The

application shall contain information which demonstrates that bringing the source of sound or activity for

which the variance is sought into compliance with this chapter, prior to the date requested in the application,

would constitute an unreasonable hardship on the applicant, on the community, or other persons.

In determining whether to grant or deny the application, the Planning Commission shall balance the hardship

to the applicant, the community, and other persons by not granting the variance for time to comply against

the adverse impact on property affected, and any other adverse impacts of granting the variance. Applicants

for variances for time to comply and persons contesting variances may be required to submit any information

to the Planning Commission that they may reasonably require. In granting or denying an application, the

Planning Department shall place on public file, a copy of the decision and the reasons for denying or granting

the variance for time to comply.

Variances for time to comply shall contain all necessary conditions, including a schedule for achieving

compliance. The variance for time to comply shall not become effective until all conditions are agreed to by
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E.

F.

G.

1.

2.

a.

b.

3.

A.

B.

C.

the applicant in writing. Noncompliance with any condition of the variance shall terminate the variance and

subject the person holding it to the provisions of this chapter.

Application for extension of time limits specified in variances for time to comply, or for modification of other

substantial conditions, shall be treated as applications for initial variances under subsection B of this section,

except that the Planning Commission must find that the need for the extension or modification clearly

outweighs any adverse impacts of granting the extension or modification.

The Planning Commission may issue guidelines defining the procedures to be followed in applying for a

variance for time to comply and the criteria to be considered in deciding whether to grant a variance.

Findings. No variance shall be granted unless the Planning Commission makes all of the following findings:

That the applicant is or will be in violation of this chapter;

That, due to conditions beyond the reasonable control of the applicant, requiring compliance would

result in either:

An arbitrary or unreasonable taking of property, or

The practical losing and elimination of a lawful business;

That such closing or taking would be without a corresponding benefit in reducing noise levels.

(Prior code § 4313)

8.36.120 - Appeals.

A person dissatisfied with an action taken by the Planning Commission may appeal to the City Council. All appeals shall

be submitted and acted upon in the manner prescribed by Section 17.124.070.

(Prior code § 4314)

8.36.130 - Immediate threats to health and welfare.

The City Manager shall order an immediate halt to any sound which exposes any person, except those

excluded pursuant to Section 8.36.030(A) to continuous sound levels in excess of those shown in Table B.

Within two days following issuance of such an order, the city shall apply to the appropriate court for an

injunction to replace the order.

No order pursuant to this section shall be issued if the only persons exposed to sound levels in excess of

those listed in Tables A and B are exposed as a result of: (1) trespass; (2) invitation upon private property by

the person causing or permitting the sound; or (3) employment by the person or a contractor of the person

causing or permitting the sound.

Any person subject to an order issued pursuant to Section 8.36.030(A)(1), shall comply with such order until:

(1) the sound is brought into compliance with the order as determined by the City Manager; or (2) a judicial

order has superseded the City Manager's order.

Table A

Continuous Sound Levels which Pose an Immediate Threat to Health and Welfare (Measured at 50 feet or 15 meters)*

Sound Level Limit (dBA) Duration

90 24 hours
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93 12 hours

96 6 hours

99 3 hours

102 1.5 hours

105 45 minutes

108 22 minutes

 

* Use equal energy time-intensity trade-off if level varies; find energy equivalent over 24 hours.

Table B

Impulsive Sound Levels which Pose an Immediate Threat to Health and Welfare (Measured at 50 feet or 15 meters)

Sound Level Limit (dBA) Number of Repetitions per 24-

hour period

145 1

135 10

125 100

 

(Prior code § 4320)

8.36.140 - Noise abatement—Costs.

When a large party or gathering occurs on a private property and a Deputy Sheriff at the scene determines that such

party or gathering is a noise disturbance as such term is defined in Section 8.36.020 or the party or gathering for any other

reason is a threat to the public peace, health, safety or general welfare, the person in charge of the premises and the person

responsible for the event, or if either of those persons is a minor, then the parents or guardians of that minor, will be held

jointly and severally liable for the cost of providing Sheriff's personnel on special security assignment over and above the

services normally provided by the Sheriff's Department. The Sheriff's personnel utilized during a second response after the

first warning to abate the noise disturbance or otherwise to control the threat to the public peace, health, safety or general

welfare, shall be deemed to be on special security assignment over and above the services normally provided. The costs of
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such special security assignment may include minor damages to city property and/or injuries to city and/or Sheriff's

personnel. Costs assessed shall not be in excess of five hundred dollars ($500.00) for a single incident. The city reserves its

legal options to elect any other legal remedies when said costs or damage exceed five hundred dollars ($500.00).

Upon the first response to such an assemblage, the person in charge of the assemblage and the person or persons in

charge of the premises, and if such person is a minor, then the parents or guardians of that minor, shall be given a first

warning in the form of a written notification stating that the first response as above described shall be deemed to be the

normal Sheriff's services provided. The Sheriff's personnel necessarily utilized after such first warning to control a noise

disturbance or a threat to the public peace, health, safety or general welfare shall be deemed to be on special security

assignment over and above the normal services provided and the owner of the property and/or the person in charge of the

property where such assemblage occurs, and/or the person responsible for such assemblage, shall be personally responsible

for the cost of such special security assignment in an amount determined upon a cost accounting basis by the city and that

the cost of such special security assignment, shall include damage to city property and/or injuries to city and/or Sheriff's

personnel.

(Prior code § 4326)

8.36.150 - Applicability to �xed noise sources.

None of the provisions of this chapter shall apply to a fixed sound source during the period commencing the effective

date of the ordinance codified in this chapter and terminating one year thereafter. This section does not apply where the

source of the noise is sound amplification equipment with variable volume control.

(Prior code § 4321)

8.36.160 - Enforcement.

The City Manager or his or her appointed representative is directed to enforce the provisions of this chapter and is

authorized and may arrest at his or her discretion, any person without a warrant when he or she has reasonable cause to

believe that such person has committed a misdemeanor in his presence.

No person shall interfere with, oppose or resist any authorized person charged with the enforcement of this chapter

while such person is engaged in the performance of his or her duty.

(Prior code §§ 4315, 4316)

8.36.170 - Violations—Written notice.

Violations of this chapter shall be prosecuted in the same manner as other misdemeanor violations of the city code,

provided however, that in the event of an initial violation of the provisions of this chapter, a written notice shall be given the

alleged violator which specifies the time by which the condition shall be corrected or an application for permit or variance

shall be received by the Planning Department. No complaint or further action shall be taken in the event the cause of the

violation has been removed, the condition abated or fully corrected within the time period specified in the written notice.

In the event the alleged violator cannot be located in order to serve the notice of intention to prosecute, the notice as

required herein shall be deemed to be given upon mailing such notice by registered or certified mail to the alleged violator at

his or her last known address or at the place where the violation occurred in which event the specified time period for

abating the violation or applying for a variance shall commence at the date of the day following the mailing of such notice.

Subsequent violations of the same offense shall result in the immediate filing of a misdemeanor complaint.
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(Prior code §§ 4317, 4319)

8.36.180 - Violations—Misdemeanors.

Any person violating any of the provisions of this chapter shall be deemed guilty of a misdemeanor and, upon conviction

thereof, shall be punished by a fine of not more than one thousand dollars ($1,000.00) or be imprisoned in the county jail for

a period not exceeding six months or both such fine and imprisonment. Each day such violation is committed or permitted to

continue shall constitute a separate offense and shall be punishable as such. (Amended during 1999 codification; prior code §

4318)
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Chapter 6 

NOISE ELEMENT 
 
 
 

Introduction 
 
oise has become a key factor in the perception of the 
quality of our environment. Noise affects both the 
home and work environment and the enjoyment of 

recreational activity. For these reasons, noise is an important issue 
in the community planning process. The Noise Element of a 
general plan is a comprehensive program to limit the exposure of 
the community to excessive noise levels.  The Element identifies 
current and projected noise levels for existing and planned uses 
within the City of Rosemead.  The projected noise levels are used 
to guide future land decisions to limit noise and its effects on the 
community, including noise-sensitive land uses.  Potential noise 
sources are identified and programs established to avoid or mitigate 
noise impacts associated with community development.  The 
information contained in the Noise Element will also provide 
baseline levels and noise source identification for local noise 
ordinance enforcement. 
 
The State recognizes the relationship between noise and noise 
sensitive uses and has adopted guidelines for Noise Elements.  This 

N

R O S E M E A D  G E N E R A L  P L A N  
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Noise Element satisfies the requirements of State planning law and 
is a mandated component of the General Plan.  Government Code 
Section 65302(f) establishes the required components of the Noise 
Element.  The Element also complies with California Health and 
Safety Code Section 56050.1 guidelines for Noise Elements. 
 
The City of Rosemead strives to reduce the impacts of noise 
through a combination of land use planning, site criteria, noise 
reduction, and enforcement strategies.  The policies and programs 
detailed in this Element focus on protecting the quality of life 
found within our residential neighborhoods, schools, and other 
noise-sensitive uses from the persistent hazards of excessive noise. 
 

Relationship to Other 
Elements 
The Noise Element requires the consideration of any possible 
adverse impacts related to noise in decision-making concerning 
future development. For this reason, the goals and policies in the 
Noise Element must be considered when implementing policies 
outlined in the Land Use Element. The Noise Element is also 
linked to the transportation policies in the Circulation Element.  
The projected noise contours identified in Figure 6-1 within this 
Element directly correspond to the Circulation Plan and the 
projected traffic generated from proposed land uses.  Both the 
Noise and Circulation Elements contain policies and programs to 
minimize the effects of transportation noise. The Noise Element 
also relates to the Resource Management Element.  Excessive noise 
can diminish enjoyment peaceful environment and enjoyment of 
parks and other designated open space.  As a result, noise levels are 
considered during the planning of new project including 
recreational and open space areas.  Additionally, open space areas 
can be used to separate and buffer noise sensitive land uses from 
noise producers. 



City of Rosemead
General Plan Update

        June 2008

Exisiting Noise ContoursSource: Urban Crossroads, Inc.

Figure 6-1
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Other Plans 

California Environmental Quality Act (CEQA) 
Guidelines  

The California Environmental Quality Act (CEQA) was adopted by 
the State legislature in response to a public mandate for project 
environmental analysis that might affect the environment.  
Excessive noise is considered an environmental impact under 
CEQA.  The provisions of the law and environmental review 
procedures are described in the CEQA Statutes and the CEQA 
Guidelines.  Implementation of CEQA ensures that during the 
decision making stage of project development, City officials and 
the general public will be able to assess the noise impacts among 
other environmental impacts associated with public and private 
development projects.   

California Noise Insulation Standards (Title 24)  

The California Commission of Housing and Community 
Development officially adopted noise standards in 1974.  In 1988, 
the Building Standards Commission approved revisions to the 
standards (Title 24, Part 2, California Code of Regulations).  As 
revised, Title 24 establishes interior noise standards for residential 
space.  Acoustical studies must be prepared for residential 
structures that are to be located within noise contours of 60 dB(A) 
or greater from freeways, major streets, thoroughfares, rail lines, 
rapid transit lines or industrial noise sources.  The studies must 
demonstrate that the building is designed to reduce interior noise 
to 45 dB(A) or lower. 

City of Rosemead Noise Control Ordinance 

The City has adopted a Noise Control Ordinance (Chapter 8.36) 
that sets maximum exterior noise levels for residential, commercial, 
and industrial land uses and maximum interior noise levels for 
residential uses. It establishes ambient noise level limits that apply 
according to the land use zone and time of day. The ordinance 
provides controls for excessive and annoying noise from stationary 
sources such as industrial plants, pumps, compressors, and 
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refrigeration units.  Certain noise sources are prohibited and the 
ordinance establishes an enforcement process.  
 

Measuring Noise 
Noise generally is defined as unwanted or intrusive sound.  Since 
noise consists of pitch, loudness, and duration, describing noise 
with a single unit of measure presents a challenge.  The A-weighted 
decibel scale (dB[A]) has been developed to describe the loudness 
of a sound or sound environment based on the sensitivity of the 
human ear. 
 
The dB(A) descriptor only reports noise from a single source or 
combination of sources at a point in time.  To allow a more 
comprehensive description of the noise environment, federal and 
State agencies have established noise and land use compatibility 
guidelines that use averaging approaches to noise measurement.  
Two measurement scales commonly used in California are the 
Community Noise Equivalent Level (CNEL) and the day-night 
level (Ldn).  To account for increased human sensitivity at night, 
the CNEL level includes a 5-decibel penalty on noise during the 
7:00 a.m. to 10:00 p.m. time period and a 10-decibel penalty on 
noise during the 10:00 p.m. to 7:00 a.m. time period.  The Ldn level 
includes only the 10-decibel weighting for late-night noise.  These 
values are nearly identical for all but unusual noise sources. 
 

Baseline Noise 
Environment 
To establish a baseline against which to measure changes in the 
community noise environment over time, a noise modeling effort 
was conducted, with 2007 serving as the baseline year.  Since traffic 
noise represents the dominant noise source in Rosemead, the 
model focuses on the 24-hour ambient noise conditions resulting 
from roadway travel.  Figure 6-1 shows noise exposure contours for 
baseline year 2007. 

Transportation-Related Noise 

Freeway and major arterial roadways represent the major sources of 
traffic noise as shown in Figure 6-1.  Although noise levels are lower 
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for secondary highways, they are also a significant source of traffic 
noise.  Almost all commercial areas in the City are affected by 
traffic noise since they are located adjacent to the main 
thoroughfares or freeways.  Given the impact of traffic noise within 
the planning area and due to the predominance of residential uses 
in the City, many residential areas are also affected by noise.  As 
indicated in Figure 6-2, the majority of the City’s residential areas 
are located within the >60 and >70 db(A) CNEL noise contours.  
This map outlines non-noise sensitive areas, revealing residential 
uses for the remainder of the City, and also indicates the locations 
of schools and parks.  All of the schools in the City are located 
within the >60- and >70 db(A) CNEL noise contours.  Six of the 
seven City parks are located within the >55 and >65 db(A) CNEL 
noise contours. 
 
The City has little direct control over noise produced by 
transportation sources because State noise regulations for motor 
vehicles and rail preempt local regulations.  As the City cannot 
control noise at the source, City noise programs focus on reducing 
the impacts of transportation noise on the community. 

Non-Transportation Noise and Land Use 
Planning 

Excessive noise can be considered an environmental pollutant that 
can damage hearing and affect general well-being.  Noise becomes a 
concern when it consistently interferes with a person’s ability to 
conduct everyday work and recreation activities. Noise sources can 
include commercial and industrial activities, car alarms, loud 
music, noise generated from large gathering and typical residential 
neighborhood sounds such as lawnmowers, children at play, and 
barking dogs.  In Rosemead, the noise impacts from these sources 
are outweighed by traffic-related noise. 
 
Regardless of the type of noise, levels are highest near the source 
and decrease with distance.  Noise becomes a problem when 
sources and noise sensitive land uses are located in adjacent areas. 
Residential uses are generally the most sensitive to noise.  Other 
noise-sensitive land uses include schools, libraries, offices, hospitals, 
churches, hotels, motels, and outdoor recreational areas.  Mixed-
use projects often present unique problems in this area, such as
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City of Rosemead
General Plan Update

        June 2008

Exisiting Noise Contours
and Noise Sensitive UsesSource: Urban Crossroads, Inc.

Figure 6-2
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when restaurants with nighttime entertainment are located below 
residential units. Most noise impacts can be avoided when noise 
sources, sensitive land uses, and information about the future noise 
environment are considered in planning and development 
decisions. 
 
The City’s primary goal with regard to community noise is to 
minimize the exposure of residential neighborhoods, schools, and 
similar land uses to excessive or unhealthy noise levels to the extent 
possible given built-out conditions.  Toward this end, the Noise 
Element establishes noise/land use compatibility guidelines based 
upon cumulative criteria for outdoor noise.  Figure 6-3 outlines the 
criteria the City will use when reviewing development proposals.  
New residential development will comply with Title 24 standards.  
In addition, strict enforcement of the City Noise Ordinance can 
improve noise conditions within Rosemead. 
 

Year 2025 Noise 
Environment (Build-out 
Year) 
The Land Use Element indicates that Rosemead will accommodate 
residential and commercial growth through the year 2025.  The 
major noise sources in Rosemead will continue to be transportation 
related: freeways, major arterial roadways, and trains. To a lesser 
degree, industrial sources can be significant noise sources. These 
sources, as well as individual stationary and industrial noise 
generators, must be considered in the planning process to ensure 
long-term noise compatibility. 
 
Regional growth will contribute to increased traffic volumes 
citywide and along major roadways, and could lead to elevated 
traffic noise levels and noise impacts associated with the Union 
Pacific Railway and major regional rail transportation projects such 
as the Alameda Corridor East (ACE).  Union Pacific operates two 
railroad lines within the City, one running through the northern 
boundary of the City and the other parallel to the I-10 Freeway.  
The ACE runs freight trains on one track parallel to the northern 
boundary of the City.  The City’s land use policies do not 
encourage development of heavy industrial uses that produce noise, 
and the City plans to work with the Alameda Corridor East Joint  
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Figure 6-3 

Noise/Land Use Compatibility Matrix 
 

Community Noise Exposure (Ldn or CNEL) Land Use 
 55 60 65 70 75 80 
       
       
       

Residential 

       
       
       
       

Transient Lodging – Motel, 
Hotel 

       
       
       
       

Schools, Libraries, Churches, 
Hospitals, Nursing Homes 

       
       Auditoriums, Concert Halls, 

Amphitheaters1        
       Sports Arena, Outdoor Spectator 

Sports1        
       
       Playgrounds, Parks 
       
       
       Golf Course, Riding Stables, 

Water Recreation, Cemeteries        

       
       

Office Buildings, Business 
Commercial, and Professional        

       
       

Industrial, Manufacturing, 
Utilities, Agriculture        
Source: Modified by Cotton/Bridges/Associates from 1998 State of California General Plan Guidelines.  

 
Normally Acceptable:  Specified land use is satisfactory, based upon the assumption that any 
buildings involved meet conventional Title 24 construction standards.  No special noise 
insulation requirements.  

 

 
Conditionally Acceptable:  New construction or development shall be undertaken only after a 
detailed noise analysis is made and noise reduction measures are identified and included in the 
project design.  

 

 
Normally Unacceptable:  New construction or development is discouraged.  If new construction 
is proposed, a detailed analysis is required, noise reduction measures must be identified, and 
noise insulation features included in the design. 

 

 
Clearly Unacceptable:  New construction or development clearly should not be undertaken. 
 
 

 
1. No normally acceptable condition is defined for these uses.  Noise studies are required prior to 

approval of such projects. 
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Powers Authority, when feasible, to ensure that noise impacts 
associated with increased traffic along the Alameda Corridor East 
(ACE) do not adversely impact Rosemead. 
 
Potential future ambient noise levels can be estimated by 
modeling.  Figure 6-4 displays projected year 2025 noise contours 
based upon future traffic levels and railroad operations.  The City 
will experience very little change in ambient noise levels due to 
traffic.  For planning purposes, the change will be imperceptible. 
 

Issues, Goals, and Policies 
Three issues are addressed by the goals, policies and 
implementation actions of the Noise Element:  (1) avoiding the 
negative impacts of noise through land use planning and noise 
reduction measures; (2) minimizing the impact of transportation 
related noise; and (3) minimizing the impact of non-transportation 
related noise. 
 
 
Goal 1: Effective incorporation of noise considerations 

into land use planning decisions. 
 
Policy 1.1: Ensure compliance with standards for interior and 

exterior noise established within the Noise Element 
and Zoning Code. 

 
Policy 1.2: Require new multiple-family residential 

development to comply with State regulations if 
they are to be located in areas where ambient noise 
levels exceed 60 dB. 

 
Policy 1.3: Periodically review and update the Existing Noise 

Contours Map to ensure that any future noise 
increases not considered in the Noise Element will 
be identified. 

 
Policy 1.4: Encourage acoustical design in new construction. 
 
Policy 1.5: Require sound walls to be constructed in 

designated mixed-use districts where noise-sensitive 
land uses are located on adjacent properties. 
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City of Rosemead
General Plan Update

February 2010

2025 Noise ContoursSource: Urban Crossroads, 2010.

Figure 6-4
NOT TO SCALE
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Policy 1.6: Require parking and loading facilities in mixed use 

districts to be located and designed to minimize the 
potential noise impacts to adjacent noise sensitive 
uses. 

 
Policy 1.7: Provide an acceptable noise environment for 

existing and future Rosemead residents. 
 
 
Goal 2: Reduced noise impacts from transportation 

sources. 
 
Policy 2.1: Require consideration of noise impacts and 

mitigation in the design of new roadway projects 
and improvements to major or secondary arterials. 

 
Policy 2.2: Reduce transportation noise by prohibiting through 

truck traffic on local streets in residential areas. 
 
Policy 2.3: Continue to support the efforts of the Los Angeles 

County Sheriff to enforce vehicle codes as they 
relate to noise generation. 

 
Policy 2.4: Consider alternatives to further reduce impacts on 

noise sensitive land uses generated from rail traffic 
associated with operation of the Alameda Corridor 
East project. 

 
Policy 2.5: Consider “Quiet Zone” rail crossing elements to 

meet Rail Authority Criteria.  
 
Policy 2.6: Coordinate with other agencies such as MTA 

before approval of proposed projects where 
applicable to mitigate noise impacts. 

 
 
Goal 3: Effective implementation of measures to control 

non-transportation noise impacts. 
 
Policy 3.1: Enforce provisions of the Community Noise 

Ordinance to mitigate noise conflicts.  
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Policy 3.2: Require that potential sources of noise be 
considered when approving new development to 
reduce the possibility of adverse affects. 

 
Policy 3.3: Evaluate noise generated by construction activities 

to ensure compliance with the Community Noise 
Ordinance. 

 
Policy 3.4: Establish and maintain coordination among the 

City departments involved in noise abatement. 
 

Implementation Actions 
 
Goal 1: Effective incorporation of noise avoidance 

considerations into land use planning decisions. 
 
Action 1.1 Enforce the City Noise Ordinance, which specifies 

acceptable limits of noise for various land uses 
located throughout the City. 

 
Action 1.2 Incorporate noise reduction features during site 

planning to mitigate anticipated noise impacts on 
affected noise sensitive land uses.  The noise 
contours, illustrated on the Existing Noise 
Contours Map, identify areas within the City 
exposed to noise levels greater than 60dB CNEL 
and shall be used to identify locations of potential 
conflict.  Require acoustical analyses, as 
appropriate, for proposed residential development 
within the 60 dB CNEL or higher contour. New 
developments will be permitted only if appropriate 
mitigation measures are included.  

 
Action 1.3 Enforce provisions of the California Noise 

Insulation Standards (Title 24) that specify that 
indoor noise levels for multi-family residential 
living spaces shall not exceed 45 dB CNEL.  The 
standard is defined as the combined effect of all 
noise sources, and is implemented when existing or 
future exterior noise levels exceed 60 dB CNEL.  
Title 24 further requires that the standard be 
applied to all new hotels, motels, apartment houses, 
and dwellings other than detached single-family 
dwellings.  The City will additionally apply the 
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standard to single-family dwellings and 
condominium conversion projects. 

 
Action 1.4 As a condition of development approval, new 

commercial and industrial projects located adjacent 
to residential areas shall demonstrate reduction of 
potential noise impacts on neighboring residential 
development to acceptable levels. 

 
 
Goal 2: Reduced noise impacts from transportation noise 

sources. 
 
Action 2.1 Enforce State Motor Vehicle noise standards for 

cars, trucks, and motorcycles through coordination 
with the California Highway Patrol and the County 
of Los Angeles Sheriff’s Department. 

 
Action 2.2 Encourage industrial and commercial activities to 

restrict their receiving operations to daytime 
periods. 

 
Action 2.3 Require new commercial/industrial/mixed use 

development proposals to designate delivery and 
loading/unloading areas away from residential uses. 

 
Action 2.4 Work with other jurisdictions and agencies to 

monitor and decrease noise levels. 
 
 
Goal 3: Effective implementation of measures to control 

non-transportation noise impacts. 
 
Action 3.1 Enforce the comprehensive community noise 

ordinance to ensure that City residents are not 
exposed to excessive noise levels from stationary 
noise sources including but not limited to 
gatherings, entertainment devices, loudspeakers, 
loading and unloading, powered model vehicles, 
and vehicle repairs and alarms.  

 
Action 3.2 All new residential projects to be constructed near 

existing stationary sources of noise (including but 
not limited to industrial activities, commercial 
facilities, and public parks with sports activities) 
must achieve a minimum of 20 dBA of building 
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noise reduction.  Establish a threshold on the 
number of residential units permitted near existing 
stationary sources of noise. 

 
Action 3.3 Reduce construction-related noise using control 

measures at all construction sites, including but not 
limited to the use of mufflers on construction 
equipment or the physical separation or machinery 
from adjacent residential uses. 

 
Action 3.4 The Planning Division shall act as the City noise 

control coordinating agency and will ensure the 
continued operation of City noise enforcement 
efforts. 
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Appendix C 
 

Noise Measurement DataA 



PROJECT: Willard and Garvey Residential Project JOB #: 1445‐2019‐02

NOISE METER Piccolo II SLM, 24‐Hour Measurement DATE: 04‐Mar‐20

LOCATION: PROPERTY LINE TO THE NORTH BY: D. Shivaiah

Time Leq Lmin Lmax L2 L8 L25 L50

12:00 AM 45.6 39.6 60.6 49.6 47.5 45.9 44.6

1:00 AM 38.1 33.4 52.9 46.6 40.4 37.2 35.6

2:00 AM 45.0 34.7 57.7 49.8 48.6 47.3 44

3:00 AM 51.5 45.8 67.1 55.7 53.8 52.1 50.5

4:00 AM 50.8 45.9 67.2 53.8 52.3 51.3 50.1

5:00 AM 49.4 45.6 63.2 53.4 51.1 49.5 48.6

6:00 AM 50.4 45.2 62 56.9 54.2 50.4 48.2

7:00 AM 52.2 46 69.6 58.5 55.3 52.2 50.1

8:00 AM 51.9 43.5 66 58.6 55.5 52.8 49.8

9:00 AM 51.2 40.2 73.8 57.5 52.3 47.2 44.9

10:00 AM 52.1 38.5 76 60 52 46.9 43.5

11:00 AM 48.7 39.1 64.9 56.3 52.8 48 44.9

12:00 PM 49.6 39.4 77.5 54.8 51.2 46.7 44.4

1:00 PM 47.6 39.5 63.9 55.2 50.7 47.1 45.3

2:00 PM 50.3 40.3 70.7 56.9 52.2 49 46.9

3:00 PM 50.7 44.1 68.2 57.3 53.8 50.7 48.6

4:00 PM 51.7 43.5 74.5 59 53.8 49.5 47.7

5:00 PM 49.3 41.6 66.4 56.6 52.9 49.3 46.7

6:00 PM 47.9 39.2 69.5 55.9 51.5 45.9 43.6

7:00 PM 47.3 39.1 67.8 55.7 49.1 44.1 42.4

8:00 PM 45.5 39.1 63.4 54.6 47.5 43.5 42.3

9:00 PM 47.4 40.3 67.7 56.9 49.7 44.2 42.8

10:00 PM 45.7 40.6 63.9 53.2 47.1 44.9 43.9

11:00 PM 44.7 41.1 58.7 50.3 45.8 44.4 43.6

Daytime 49.8 38.5 77.5 57.0 52.3 48.5 46.2

Nighttime 48.5 33.4 67.2 53.2 50.9 48.9 47.3
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PROJECT: Willard and Garvey Residential Project JOB #: 1445‐2019‐02

NOISE METER Piccolo II SLM, 24‐Hour Measurement DATE: 04‐Mar‐20

LOCATION: PROPERTY LINE TO THE SOUTH BY: D. Shivaiah

Time Leq Lmin Lmax L2 L8 L25 L50

12:00 AM 49.6 63.4 40.8 55.2 52.5 50.4 48.5

1:00 AM 44.4 63.7 34.4 52.8 48.4 43.4 39.1

2:00 AM 50.4 65.5 36.9 55.3 53.8 52.4 49.5

3:00 AM 55.1 59.9 49.1 58 57.2 56.2 54.7

4:00 AM 55.0 61.1 50.7 57.4 56.7 56 54.8

5:00 AM 54.2 62.6 51.1 57.1 55.8 54.7 53.9

6:00 AM 52.6 61.5 49.9 55.3 54 52.9 52.2

7:00 AM 51.4 71.1 48.2 55.2 53 51.4 50.6

8:00 AM 51.0 73.6 47 56.5 52.4 50.6 49.4

9:00 AM 47.3 67.2 42.6 50.5 48.8 47.9 47.1

10:00 AM 52.0 76.3 40.8 58 49.1 45.8 44.5

11:00 AM 48.2 67.2 40.9 55.5 50.4 46.3 44.1

12:00 PM 45.0 61.7 40.3 51.1 46 44.2 43.2

1:00 PM 45.5 63.2 40.2 52.6 47.4 44.4 42.8

2:00 PM 50.4 76.3 40.6 52.9 48.7 45.3 43.8

3:00 PM 50.5 63.9 44.5 56 53.4 50.9 49.2

4:00 PM 50.1 68 43.6 57.3 53 49.6 48

5:00 PM 46.3 68.6 41.4 51.3 48.4 46.4 45

6:00 PM 49.8 66.8 39.4 57.3 55.2 48.8 45.3

7:00 PM 49.4 70.2 39.4 56 51 46.8 44.2

8:00 PM 44.6 61.6 39.4 50.8 46.7 44.3 43

9:00 PM 48.0 64.4 40.9 58.3 50.3 45.6 43.9

10:00 PM 46.8 62.6 41.7 53.4 47.9 45.9 45

11:00 PM 46.7 63.4 41.6 53.2 49.2 46.4 45

Daytime 49.1 61.6 48.2 55.3 50.9 47.8 46.3

Nighttime 52.3 59.9 51.1 55.9 54.4 53.2 51.8
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Appendix D 
 

SoundPLAN Worksheets 
 

 



Frequency spectrum [dB(A)] Corrections

Source name Reference Level 125 250 500 1 2 4 8 Cwall CI CT

dB(A) Hz Hz Hz kHz kHz kHz kHz dB(A) dB(A) dB(A)
HVAC-1 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-2 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-3 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-4 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-5 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-6 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-7 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-8 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-9 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-10 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-11 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-12 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-13 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-14 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-15 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-16 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-17 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-18 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-19 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-20 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-21 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-22 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-23 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-24 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-25 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-26 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-27 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-28 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-29 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-30 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-31 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Willard and Garvey Residential Development Noise Impact
Noise emissions of industry sources

RK Engineering Group Inc.



Limit Level w/o NP Level w NP Difference Conflict

No. Receiver name Building Floor Day Night Day Night Day Night Day Night Day Night

side dB(A) dB(A) dB(A) dB dB
1 Receiver to the East-1 - GF - - 51.4 51.4 51.6 51.6 0.2 0.2 - -
2 Receiver to the East-2 - GF - - 51.2 51.2 51.3 51.3 0.1 0.1 - -
3 Receiver to the North-1 - GF - - 48.6 48.6 43.2 43.2 -5.5 -5.5 - -
4 Receiver to the North-2 - GF - - 43.4 43.4 38.0 38.0 -5.5 -5.5 - -
5 Receiver to the South-1 - GF - - 61.2 61.2 52.4 52.4 -8.8 -8.8 - -
6 Receiver to the South-2 - GF - - 45.4 45.4 42.4 42.4 -3.0 -3.0 - -
7 Receiver to the West-1 - GF - - 52.2 52.2 44.4 44.4 -7.8 -7.8 - -

Willard and Garvey Residential Development Noise Impact
Receiver list

RK Engineering Group Inc.



Level w/o NP Level w NP

Source name Day Night Day Night

dB(A) dB(A)

Receiver to the East‐1 GF 51.4 51.4 51.6 51.6

HVAC-1 7.8 7.8 7.8 7.8
HVAC-2 9.8 9.8 9.8 9.8
HVAC-3 12.4 12.4 12.4 12.4
HVAC-4 29.9 29.9 29.9 29.9
HVAC-5 10.4 10.4 10.2 10.2
HVAC-6 11.0 11.0 10.2 10.2
HVAC-7 17.4 17.4 14.5 14.5
HVAC-8 18.3 18.3 14.8 14.8
HVAC-9 14.5 14.5 14.0 14.0
HVAC-10 13.7 13.7 13.4 13.4
HVAC-11 12.0 12.0 12.0 12.0
HVAC-12 27.1 27.1 21.6 21.6
HVAC-13 14.3 14.3 14.3 14.3
HVAC-14 43.6 43.6 43.6 43.6
HVAC-15 43.6 43.6 43.7 43.7
HVAC-16 43.7 43.7 43.7 43.7
HVAC-17 43.6 43.6 43.6 43.6
HVAC-18 40.6 40.6 41.3 41.3
HVAC-19 40.3 40.3 41.1 41.1
HVAC-20 40.1 40.1 41.0 41.0
HVAC-21 39.7 39.7 40.6 40.6
HVAC-22 24.4 24.4 16.2 16.2
HVAC-23 24.3 24.3 16.0 16.0
HVAC-24 24.1 24.1 15.6 15.6
HVAC-25 9.8 9.8 9.8 9.8
HVAC-26 7.7 7.7 7.7 7.7
HVAC-27 7.6 7.6 7.6 7.6
HVAC-28 10.2 10.2 10.2 10.2
HVAC-29 10.4 10.4 10.4 10.4
HVAC-30 28.4 28.4 28.4 28.4
HVAC-31 28.1 28.1 28.1 28.1

Receiver to the East‐2 GF 51.2 51.2 51.3 51.3

HVAC-1 5.0 5.0 5.0 5.0
HVAC-2 12.6 12.6 12.6 12.6
HVAC-3 7.8 7.8 7.8 7.8
HVAC-4 26.7 26.7 26.7 26.7
HVAC-5 26.7 26.7 26.7 26.7
HVAC-6 9.7 9.7 9.5 9.5
HVAC-7 13.5 13.5 12.4 12.4
HVAC-8 13.1 13.1 11.8 11.8
HVAC-9 11.6 11.6 11.6 11.6
HVAC-10 11.7 11.7 11.7 11.7
HVAC-11 10.1 10.1 10.1 10.1
HVAC-12 12.2 12.2 12.2 12.2
HVAC-13 11.6 11.6 11.6 11.6
HVAC-14 39.8 39.8 40.5 40.5
HVAC-15 39.5 39.5 40.3 40.3
HVAC-16 39.3 39.3 40.2 40.2
HVAC-17 39.1 39.1 40.1 40.1
HVAC-18 43.2 43.2 43.2 43.2
HVAC-19 43.3 43.3 43.3 43.3
HVAC-20 43.4 43.4 43.4 43.4
HVAC-21 43.4 43.4 43.4 43.4
HVAC-22 19.7 19.7 29.4 29.4
HVAC-23 32.2 32.2 29.7 29.7
HVAC-24 31.8 31.8 29.3 29.3
HVAC-25 31.5 31.5 29.0 29.0
HVAC-26 32.2 32.2 28.2 28.2
HVAC-27 31.9 31.9 27.9 27.9
HVAC-28 30.3 30.3 25.0 25.0
HVAC-29 31.7 31.7 25.5 25.5
HVAC-30 19.1 19.1 19.1 19.1

Willard and Garvey Residential Development Noise Impact
Contribution levels of the receivers

RK Engineering Group Inc.



Level w/o NP Level w NP

Source name Day Night Day Night

dB(A) dB(A)
HVAC-31 21.3 21.3 21.3 21.3

Receiver to the North‐1 GF 48.6 48.6 43.2 43.2

HVAC-1 8.9 8.9 7.3 7.3
HVAC-2 15.3 15.3 13.4 13.4
HVAC-3 15.1 15.1 13.5 13.5
HVAC-4 19.5 19.5 17.3 17.3
HVAC-5 19.3 19.3 17.6 17.6
HVAC-6 48.4 48.4 41.6 41.6
HVAC-7 31.8 31.8 36.0 36.0
HVAC-8 27.6 27.6 32.6 32.6
HVAC-9 23.3 23.3 17.2 17.2
HVAC-10 22.6 22.6 16.8 16.8
HVAC-11 16.8 16.8 14.9 14.9
HVAC-12 17.0 17.0 15.0 15.0
HVAC-13 16.9 16.9 14.7 14.7
HVAC-14 11.2 11.2 10.5 10.5
HVAC-15 11.5 11.5 10.6 10.6
HVAC-16 11.9 11.9 10.7 10.7
HVAC-17 11.4 11.4 9.2 9.2
HVAC-18 9.4 9.4 9.3 9.3
HVAC-19 9.3 9.3 9.2 9.2
HVAC-20 9.2 9.2 9.1 9.1
HVAC-21 9.1 9.1 9.0 9.0
HVAC-22 8.8 8.8 8.7 8.7
HVAC-23 8.9 8.9 8.8 8.8
HVAC-24 9.0 9.0 8.9 8.9
HVAC-25 9.0 9.0 8.9 8.9
HVAC-26 6.4 6.4 6.0 6.0
HVAC-27 6.4 6.4 6.0 6.0
HVAC-28 6.7 6.7 6.1 6.1
HVAC-29 6.8 6.8 6.1 6.1
HVAC-30 19.3 19.3 13.7 13.7
HVAC-31 18.2 18.2 12.8 12.8

Receiver to the North‐2 GF 43.4 43.4 38.0 38.0

HVAC-1 5.4 5.4 4.3 4.3
HVAC-2 13.9 13.9 13.8 13.8
HVAC-3 14.0 14.0 12.1 12.1
HVAC-4 14.4 14.4 13.7 13.7
HVAC-5 14.8 14.8 14.5 14.5
HVAC-6 16.2 16.2 15.2 15.2
HVAC-7 37.5 37.5 31.8 31.8
HVAC-8 39.5 39.5 32.1 32.1
HVAC-9 17.3 17.3 16.8 16.8
HVAC-10 17.0 17.0 16.3 16.3
HVAC-11 20.1 20.1 19.8 19.8
HVAC-12 20.4 20.4 20.0 20.0
HVAC-13 20.6 20.6 20.1 20.1
HVAC-14 26.5 26.5 24.8 24.8
HVAC-15 26.6 26.6 25.0 25.0
HVAC-16 27.6 27.6 25.6 25.6
HVAC-17 28.9 28.9 26.1 26.1
HVAC-18 27.5 27.5 22.8 22.8
HVAC-19 27.5 27.5 22.6 22.6
HVAC-20 27.4 27.4 22.4 22.4
HVAC-21 27.4 27.4 22.3 22.3
HVAC-22 22.9 22.9 15.9 15.9
HVAC-23 22.8 22.8 15.8 15.8
HVAC-24 22.7 22.7 15.7 15.7
HVAC-25 22.6 22.6 15.5 15.5
HVAC-26 14.6 14.6 15.1 15.1
HVAC-27 13.3 13.3 13.9 13.9
HVAC-28 11.1 11.1 12.0 12.0
HVAC-29 10.9 10.9 11.8 11.8

Willard and Garvey Residential Development Noise Impact
Contribution levels of the receivers

RK Engineering Group Inc.



Level w/o NP Level w NP

Source name Day Night Day Night

dB(A) dB(A)
HVAC-30 31.9 31.9 22.7 22.7
HVAC-31 23.1 23.1 19.4 19.4

Receiver to the South‐1 GF 61.2 61.2 52.4 52.4

HVAC-1 12.0 12.0 6.8 6.8
HVAC-2 8.8 8.8 7.1 7.1
HVAC-3 8.4 8.4 7.1 7.1
HVAC-4 7.1 7.1 6.8 6.8
HVAC-5 10.8 10.8 9.6 9.6
HVAC-6 6.1 6.1 5.7 5.7
HVAC-7 8.8 8.8 10.3 10.3
HVAC-8 9.0 9.0 8.7 8.7
HVAC-9 12.9 12.9 12.6 12.6
HVAC-10 12.1 12.1 11.8 11.8
HVAC-11 17.4 17.4 17.3 17.3
HVAC-12 17.2 17.2 17.1 17.1
HVAC-13 17.0 17.0 16.9 16.9
HVAC-14 11.7 11.7 11.5 11.5
HVAC-15 11.5 11.5 11.3 11.3
HVAC-16 11.5 11.5 11.3 11.3
HVAC-17 11.3 11.3 11.1 11.1
HVAC-18 13.2 13.2 11.9 11.9
HVAC-19 13.7 13.7 12.0 12.0
HVAC-20 14.6 14.6 12.6 12.6
HVAC-21 15.5 15.5 12.8 12.8
HVAC-22 50.7 50.7 42.5 42.5
HVAC-23 51.8 51.8 43.3 43.3
HVAC-24 53.2 53.2 44.2 44.2
HVAC-25 54.6 54.6 45.1 45.1
HVAC-26 53.5 53.5 44.2 44.2
HVAC-27 51.9 51.9 43.3 43.3
HVAC-28 49.7 49.7 41.8 41.8
HVAC-29 48.7 48.7 41.2 41.2
HVAC-30 14.5 14.5 13.2 13.2
HVAC-31 15.6 15.6 14.5 14.5

Receiver to the South‐2 GF 45.4 45.4 42.4 42.4

HVAC-1 15.3 15.3 15.0 15.0
HVAC-2 15.7 15.7 15.2 15.2
HVAC-3 21.5 21.5 17.6 17.6
HVAC-4 16.3 16.3 15.4 15.4
HVAC-5 33.7 33.7 27.2 27.2
HVAC-6 12.6 12.6 7.6 7.6
HVAC-7 29.4 29.4 16.8 16.8
HVAC-8 29.6 29.6 16.9 16.9
HVAC-9 37.1 37.1 30.7 30.7
HVAC-10 37.4 37.4 30.9 30.9
HVAC-11 36.7 36.7 30.7 30.7
HVAC-12 37.4 37.4 31.3 31.3
HVAC-13 35.0 35.0 29.0 29.0
HVAC-14 12.6 12.6 11.8 11.8
HVAC-15 12.4 12.4 12.3 12.3
HVAC-16 12.3 12.3 12.2 12.2
HVAC-17 11.7 11.7 11.6 11.6
HVAC-18 11.9 11.9 11.6 11.6
HVAC-19 11.9 11.9 11.6 11.6
HVAC-20 11.9 11.9 11.5 11.5
HVAC-21 12.0 12.0 11.5 11.5
HVAC-22 18.6 18.6 16.2 16.2
HVAC-23 19.1 19.1 16.6 16.6
HVAC-24 19.6 19.6 17.1 17.1
HVAC-25 20.4 20.4 18.1 18.1
HVAC-26 23.4 23.4 28.7 28.7
HVAC-27 24.4 24.4 29.3 29.3
HVAC-28 26.5 26.5 35.7 35.7

Willard and Garvey Residential Development Noise Impact
Contribution levels of the receivers

RK Engineering Group Inc.



Level w/o NP Level w NP

Source name Day Night Day Night

dB(A) dB(A)
HVAC-29 27.8 27.8 36.6 36.6
HVAC-30 24.3 24.3 18.6 18.6
HVAC-31 36.1 36.1 26.5 26.5

Receiver to the West‐1 GF 52.2 52.2 44.4 44.4

HVAC-1 22.2 22.2 14.3 14.3
HVAC-2 48.2 48.2 40.5 40.5
HVAC-3 34.2 34.2 22.2 22.2
HVAC-4 36.0 36.0 23.2 23.2
HVAC-5 49.1 49.1 41.2 41.2
HVAC-6 23.6 23.6 17.6 17.6
HVAC-7 12.2 12.2 10.0 10.0
HVAC-8 12.6 12.6 11.0 11.0
HVAC-9 37.6 37.6 31.1 31.1
HVAC-10 37.9 37.9 31.1 31.1
HVAC-11 18.3 18.3 15.1 15.1
HVAC-12 15.4 15.4 15.0 15.0
HVAC-13 14.8 14.8 14.4 14.4
HVAC-14 9.8 9.8 9.4 9.4
HVAC-15 9.8 9.8 9.4 9.4
HVAC-16 9.0 9.0 8.3 8.3
HVAC-17 10.2 10.2 9.4 9.4
HVAC-18 6.0 6.0 4.9 4.9
HVAC-19 5.8 5.8 4.8 4.8
HVAC-20 5.6 5.6 4.8 4.8
HVAC-21 5.7 5.7 4.9 4.9
HVAC-22 5.8 5.8 5.3 5.3
HVAC-23 6.0 6.0 5.5 5.5
HVAC-24 6.4 6.4 5.9 5.9
HVAC-25 6.6 6.6 6.1 6.1
HVAC-26 7.5 7.5 6.9 6.9
HVAC-27 7.8 7.8 7.1 7.1
HVAC-28 8.4 8.4 7.5 7.5
HVAC-29 8.7 8.7 7.7 7.7
HVAC-30 18.6 18.6 17.4 17.4
HVAC-31 18.2 18.2 17.0 17.0

Willard and Garvey Residential Development Noise Impact
Contribution levels of the receivers

RK Engineering Group Inc.









May 14, 2019
J.N.: 2783.00

Mr. Steve Armanino
The Olson Company
3010 Old Ranch Parkway, Suite 100
Seal Beach, California 90740

Subject: Geotechnical Due-Diligence Investigation and Percolation Study, Proposed 
Multi-Family Residential Development, 3133, 3141 & 3149 Willard Avenue,
Rosemead, California.

Dear Mr. Armanino,

Albus-Keefe & Associates, Inc. is pleased to present to you our geotechnical due-diligence report for 
the proposed residential development at the subject site.  This report presents the results of our
historical photos review, subsurface exploration, laboratory testing, and engineering analyses.  
Conclusions relevant to the feasibility of the proposed site development are also presented in this 
report based on the findings of our work.

We appreciate this opportunity to be of service to you.  If you have any questions regarding the 
contents of this report, please do not hesitate to call.  

Sincerely, 

ALBUS-KEEFE & ASSOCIATES, INC. 

Paul Hyun Jin Kim
Associate Engineer
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1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

The purpose of our work was to evaluate the feasibility of proposed site development in order to 
assist you in your land acquisition evaluation and due-diligence review.  The scope of our work for 
this investigation was focused primarily on the geotechnical issues that we expect could have 
significant fiscal impacts on future site development.  While this report is comprehensive for the 
intended purpose, it is not intended for final design purposes.  As such, additional geotechnical 
studies may be warranted based on our review of future rough grading plans and foundation plans. 
The scope of our geotechnical due-diligence work included the following:  
 

 Review of published geologic and seismic data for the site and surrounding area 
 

 Review of historical photos for the surrounding area 
 

 Excavation and sampling of three exploratory borings 
 

 Excavation and installation of one percolation test boring 
 

 Engineering analyses of data from the exploration and laboratory testing 
 
 Evaluation of site seismicity, liquefaction potential, and settlement potential 

 
 Preparation of this report 

 

1.2 SITE LOCATION AND DESCRIPTION 

The site is located at 3133, 3141 & 3149 Willard Avenue in the city of Rosemead, California. The 
site is bordered by single-family residences to the north and south, Willard Avenue to the east, and a 
utility easement to the west. The location of the site and its relationship to the surrounding areas are 
shown on Figure 1, Site Location Map. 
 
The site is irregular in shape and comprises approximately 1.2 acres of land. The site is currently 
occupied by two one-story residential buildings. The residential building at the northeast corner of 
the site is unoccupied. Remnants of building foundations were also observed at certain portions of 
the site. Other site improvements include a detached garage and a storage shed.  
 
Topography within the site varies with elevations of approximately 263 to 266 feet above mean sea 
level (MSL), based on google earth. Site drainage is via sheet flow directed to east toward Willard 
Avenue. Vegetation within the site consist of grass and medium size trees scattered throughout the 
site.  
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1.3 PROPOSED DEVELOPMENT 

We understand the site will be developed for residential use consisting of 29 units of three- story 
townhomes. It is anticipated that all proposed structures will be constructed on grade (i.e. no 
subterranean elements). Associated interior driveways, perimeter/retaining walls, underground 
utilities and a storm water infiltration system are also planned.   
 
No grading or structural plans were available in preparing of this report.  However, we anticipate 
that minor rough grading of the site will be required to achieve future surface configuration and we 
expect the proposed residential dwellings will be wood-framed structures with concrete slabs on 
grade yielding relatively light foundation loads.  
 

2.0 INVESTIGATION 

2.1 RESEARCH  

We have reviewed the referenced geologic publications, maps, and historical aerial photos of the 
vicinity. Data from these sources were utilized to the development of some of our findings and 
conclusions presented in this report.  In 1948, the site appears to consist of a couple of single-family 
residence at the east portion of the site. These residences are likely the current single-family 
residences that exist today. During 1948 to 1952, four small- to medium-sized structures were 
constructed in the central and western portion of the site. During 1972 to 1980, the structures located 
at the central and western portion of the site were demolished.  
 

2.2 SUBSURFACE EXPLORATION 

Subsurface exploration for this investigation was conducted at the site on April 30, 2019 and 
consisted of drilling three (3) exploratory borings.  The borings were drilled to maximum depths of 
approximately 51.5 feet below the existing ground surface utilizing a truck-mounted, hollow-stem-
auger drill rig. Representatives of Albus-Keefe & Associates, Inc. logged the exploratory 
excavations.  Visual and tactile identifications were made of the materials encountered, and their 
descriptions are presented on the Exploration Logs in Appendix A.  The approximate locations of the 
exploratory excavations completed by this firm are shown on the enclosed Geotechnical Map, Plate 
1. 
 
Bulk, relatively undisturbed and Standard Penetration Test (SPT) samples were obtained at selected 
depths within the exploratory boring for subsequent laboratory testing.  Relatively undisturbed 
samples were obtained using a 3-inch O.D., 2.5-inch I.D., California split-spoon soil sampler lined 
with brass rings.  SPT samples were obtained from the boring using a standard, unlined SPT soil 
sampler.  During each sampling interval, the sampler was driven 18 inches with successive drops of 
a 140-pound automatic hammer falling 30 inches.  The number of blows required to advance the 
sampler was recorded for each six inches of advancement.  The total blow count for the lower 12 
inches of advancement per soil sample is recorded on the exploration log.  Samples were placed in 
sealed containers or plastic bags and transported to our laboratory for analyses.  The borings were 
backfilled with auger cuttings upon completion of sampling.   
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In addition, two percolation test boring, P-1 and P-2, were also excavated to an approximate depth of 
25 and 10 feet in the vicinity of exploratory boring B-1 for subsequent percolation testing. The 
percolation test well was later backfilled with auger cuttings upon completion of testing.   Results of 
our percolation testing are discussed later in this report in Section 5.11. 
 

2.3 LABORATORY TESTING  

Selected samples of representative earth materials from the borings were tested in our laboratory.  
Tests consisted of in-situ moisture and dry density, maximum dry density and optimum moisture 
content, expansion index, soluble sulfate content, percent passing No. 200 sieve, 
consolidation/collapse potential, direct shear, Atterberg Limits, corrosivity (pH, chloride, & 
minimum resistivity), Atterberg limits, and grain size analysis.  Descriptions of laboratory testing 
and a summary of the test results are presented in Appendix B and on the exploration log in 
Appendix A.  
 

3.0 SUBSURFACE CONDITIONS 

3.1 SOIL CONDITIONS 

Descriptions of the earth materials encountered during our investigation are summarized below and 
are presented in detail on the Exploration Logs presented in Appendix A. 
 
Soils encountered at the site consist of artificial fill materials overlying alluvial deposits.  The 
artificial fill materials typically consist of brown silty sand. The artificial fill was typically moist and 
loose to medium dense. Pores were observed within the central and western portions of the site.  The 
maximum thickness of the fill encountered varied from approximately 5 to 6 feet below existing 
grades.  Deeper fills associated with the previously existing improvements may also be present on 
site. 
 
The alluvial deposits were encountered below the artificial fill materials to the maximum depth of 
exploration, 51.5 feet below the ground surface. The alluvial deposits consisted predominantly of 
coarse-grained material and with occasional layers of fine-grained material at depth. The coarse-
grained material was typically brown sand with varying amounts of silt. These deposits are slightly 
moist to moist and loose to very dense. The fine-grained material consisted of brown clay and silt. 
These deposits are typically was typically moist and very stiff. The upper alluvium was also 
observed to contain pores within the central and western portions of the site.   
 

3.2 GROUNDWATER 

A review of the CDMG Seismic Hazard Zone Report 024 indicates that historical high groundwater 
levels for the general site area is as shallow as 10 feet below the existing ground surface. 
Groundwater was not encountered during this firm’s subsurface exploration to the maximum depth 
explored, approximately 51.5 feet below the existing ground surface.  A review of the Los Angeles 
County monitoring well database indicates well number 2924E is approximately 0.4 miles to the 
southeast with data indicating historic groundwater has been in a downward trend since 1957. 
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Existing groundwater in the past 10 years has fluctuated from 60 to 95 feet below the existing 
ground surface. It is therefore concluded that groundwater can at least be as shallow as 60 feet below 
the existing ground surface.   
 

3.3 FAULTING 

Geologic literature and field exploration do not indicate the presence of active faulting within the 
site.  The site does not lie within an "Earthquake Fault Zone" as defined by the State of California in 
the Alquist-Priolo Earthquake Fault Zoning Act.  Table 3.1 presents a summary of all the known 
seismically active faults within 10 miles of the site based on the 2008 National Seismic Hazards 
Maps. 
 

Table 3.1 
Summary of Faults 

 

Name Distance 
(miles) 

Slip Rate 
(mm/yr.) 

Preferred 
Dip 

(degrees) 

Slip 
Sense 

Rupture 
Top 
(km) 

Fault 
Length 
(km) 

Elysian Park (Upper) 0.97 1.3 50 reverse 3 20 
Raymond 4.28 1.5 79 strike slip 0 22 

Elsinore;W+GI+T+J 5.25 n/a 84 strike slip 0 199 
Elsinore;W+GI+T 5.25 n/a 84 strike slip 0 124 

Elsinore;W 5.25 2.5 75 strike slip 0 46 
Elsinore;W+GI 5.25 n/a 81 strike slip 0 83 

Elsinore;W+GI+T+J+CM 5.25 n/a 84 strike slip 0 241 
Verdugo 6.07 0.5 55 reverse 0 29 

Puente Hills (LA) 7.09 0.7 27 thrust 2.1 22 
Sierra Madre 7.67 2 53 reverse 0 57 

Sierra Madre Connected 7.67 2 51 reverse 0 76 
Clamshell-Sawpit 9.13 0.5 50 reverse 0 16 

Hollywood 9.2 1 70 strike slip 0 17 
Puente Hills (Santa Fe 

Springs) 9.94 0.7 29 thrust 2.8 11 

 
 

4.0 ANALYSES 

4.1 SEISMICITY 

We have performed probabilistic seismic analyses utilizing the U.S. Seismic Design Maps web 
application by the U.S. Geological Survey (USGS).  From our analyses, we obtain a PGA of 0.956 in 
accordance with Figure 22-7 of ASCE 7-10.  The FPGA factor for site class D is 1.0.  Therefore, the 
PGAM = 1.0 x 0.956 = 0.96g.  The mean event associated with a probability of exceedance equal to 
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2% over 50 years has a moment magnitude of 6.65 and the mean distance to the seismic source is 4.3 
miles.  
 

4.2 SETTLEMENT 

Based on the anticipated foundation loads and provided the existing artificial fill soils (upper 4.5 to 6 
feet of existing soils) are removed and recompacted as engineered compacted fill, the total and 
differential static settlements are not anticipated to exceed 1 inch and ½-inch over 30 feet, 
respectively, for the proposed residential structures.  
 

4.3 LIQUEFACTION 

We have performed engineering analyses to evaluate the potential for liquefaction at the site if the 
design earthquake event were to occur.  Our analyses followed the guidelines presented in the CGS 
Special Publication 117A (2008) and the procedures by Youd, et al. (2001).  These analyses are 
based on field test data and laboratory test results from this investigation. 
 
Our liquefaction analyses were based on the soil profile from both borings B-1 and are provided on 
Plate C-1 in Appendix C.  High groundwater was assumed at a depth of 60 feet below the existing 
ground surface based on our discussion in Section 3.2.  This assumption is considered very 
conservative.  Based on our analyses, the subsurface soils at the subject site are not prone to 
liquefaction during a strong ground motion event due to the great depth to groundwater.  
 
Seismic-induced settlement can occur both above and below the groundwater table during a strong 
seismic event.  Due to the proximity of the active Woodman Hill fault, we have estimated the dry 
seismic settlement using the Tokumatsu and Seed (1987) Method. The analyses indicate a total dry 
seismic settlement of 2.0.  Martin and Lew (1999) recommend that the dry seismic settlement 
estimate be multiplied by two to account for multi-direction shaking.  Therefore, the total estimated 
dry seismic settlement is estimated to be 4.0 inches.  However, if we assume that the upper 5 feet of 
existing soils are removed and recompacted, the total settlement reduces to 3.7 inches.   
 
Seismic-induced differential settlement is not expected to exceed one half the total settlement 
according to Martin and Lew (1999).  The differential dry seismic settlement can be less than one 
half the total dry seismic settlement at sites with relatively uniform soil conditions and deep 
sediments.  We estimate that differential dry seismic settlement of the proposed structure will not 
exceed 1.9 inches in 30 horizontal feet during the design event provided the upper 5 feet of existing 
soils are removed and recompacted. The results of these analyses are provided in Appendix C on 
Plate C-2.   
 

5.0 CONCLUSIONS 

5.1 FEASIBILITY OF PROPOSED DEVELOPMENT 

From a geotechnical point of view, the proposed site development is considered feasible provided 
appropriate geotechnical recommendations are incorporated into the design and construction of the 
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project.  Key issues that could have significant fiscal impacts on the geotechnical aspects of the 
proposed site development are discussed in the following sections of this report.   

5.2 GEOLOGIC HAZARDS 

5.2.1 Ground Rupture 

No known active faults are known to project through the site nor does the site lie within the 
boundaries of an “Earthquake Fault Zone” as defined by the State of California in the Alquist-Priolo 
Earthquake Fault Zoning Act. Therefore, the potential for ground rupture due to an earthquake 
beneath the site is considered low.  The nearest zoned fault is the Workman Hill Fault located 
approximately 0.60 miles southwest.   
 

5.2.2 Ground Shaking 

The site is situated in a seismically active area that has historically been affected by generally 
moderate to occasionally high levels of ground motion.  The site lies in relatively close proximity to 
several seismically active faults; therefore, during the life of the proposed structures, the property 
will probably experience similar moderate to occasionally high ground shaking from these fault 
zones, as well as some background shaking from other seismically active areas of the Southern 
California region.  Potential ground accelerations have been estimated for the site and are presented 
in Section 4.1 of this report.  Design and construction in accordance with the current California 
Building Code (C.B.C.) requirements is anticipated to adequately address potential ground shaking.  
 

5.2.3 Liquefaction 

Based on our engineering analyses discussed previously, the site is not subject to the effects of 
liquefaction.  However, the upper 50 feet of native soils located above historic high groundwater are 
susceptible to dry seismic settlement. The results of our analyses indicate a total seismic settlement 
of 3.7 inches and a differential settlement of 1.9 inches over 30 feet.  
 
Based on the State of California Special Publication 117A, hazards from liquefaction should be 
mitigated to the extent required to reduce seismic risk to “acceptable levels”.  The acceptable level 
of risk means, “that level that provides reasonable protection of the public safety” [California Code 
of Regulations Title 14, Section 3721 (a)].  Protection of public safety does not require that 
structures be resistant to cracking or general distress due to differential movements.  As such, a 
greater allowance for differential movement during liquefaction events is acceptable compared to the 
design requirements for static conditions.   
 
The use of well-reinforced foundations, such as post-tensioned slabs, grade beams with structural 
slabs, or mat foundations have been proven to adequately provide basal support for similar structures 
during seismic events comparable to the predicted site event.   
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5.3 STATIC SETTLEMENT 

If the artificial fill soils are removed and recompacted as compacted fill, total and differential static 
settlements are anticipated to be less than 1 inch and ½-inch over 30 feet, respectively. These 
estimated magnitudes of static settlements are considered within tolerable limits for the proposed 
foundation loads. 
 

5.4 EXCAVATION AND MATERIAL CHARACTERISTICS 

In general, the existing near-surface soils are considered unsuitable in their existing condition to 
support proposed structural fills and site development.  This condition can be mitigated by removal 
and recompaction of unsuitable soils.  The anticipated depth of removal to mitigate structural load-
induced settlement below the proposed residential buildings, retaining walls, and pavement is on the 
order of 4.5 to 6 feet below existing ground surface.  
 
Temporary construction slopes and trench excavations can likely be cut vertically up to a height of 4 
feet within the onsite materials provided that no surcharging of the excavations is present.  
Temporary excavations greater than 4 feet in height but no greater than 10 feet will likely need to be 
laid back to 1:1 (H:V) or flatter.  Site materials may be prone to sloughing and possible caving if 
allowed to dry.   
 
Demolition of the existing site improvements will generate a considerable amount of concrete and 
asphaltic concrete debris.  Significant portions of concrete and asphaltic concrete debris can likely be 
reduced in size to less than 4 inches and incorporated within fill soils during earthwork operations. 
 
Onsite disposal systems, clarifiers and other underground improvements may be present on site.  If 
encountered during future rough grading, these improvements will require proper abandonment or 
removal.   
 
Off-site improvements exist near and along the property lines.  The presence of the existing offsite 
improvements will limit removals of unsuitable materials adjacent the property lines.  Special 
grading techniques, such as slot cutting, will be required adjacent to the property lines were offsite 
structures are nearby, particularly along the south property line due to the adjacent motel.  
Construction of perimeter site walls will likely require deepened footings or caissons and grade 
beams where removals are restricted by property boundaries. 
 
Subsurface soils are anticipated to be relatively easy to excavate with conventional heavy 
earthmoving equipment.  Removal and recompaction of the site materials will result in some 
moderate shrinkage and subsidence.  Design of site grading will require consideration of this loss 
when evaluating earthwork balance issues. 
 
The existing near surface soils are typically above and below optimum moisture content and is 
anticipated to require the addition of water, drying, and blending to achieve proper compaction. 
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5.5 SHRINGKAGE AND BULKAGE  

Volumetric changes in earth quantities will occur when excavated onsite soil materials are replaced 
as properly compacted fill.  We estimate the existing upper 4.5 to 6 feet of earth materials will shrink 
up to approximately 12 to 17 percent.  The estimates of shrinkage and bulkage are intended as an aid 
for project engineers in determining earthwork quantities.  However, these estimates should be used 
with some caution since they are not absolute values.  Contingencies should be made for balancing 
earthwork quantities based on actual swelling and bulkage that occurs during the grading process. 
 

5.6 SOIL EXPANSION 

Based on our laboratory test results and the USCS visual manual classification, the near-surface soils 
within the site are generally anticipated to possess a Very Low expansion potential.  Additional 
testing for soil expansion may be required subsequent to rough grading and prior to construction of 
foundations and other concrete work to confirm these conditions.   
 

5.7 FOUNDATIONS 

Considering the seismic settlement potential, conventional shallow foundations are not 
recommended for use in supporting the proposed residential structures but would be suitable for 
other structures such as retaining walls and screen walls.  Conventional foundations would likely 
require significant steel reinforcement. Residential structures will likely require support by post-
tensioned slab foundations to mitigate the potential adverse effects from dry seismic settlement. 
 

5.8 CONCRETE MIX DESIGN 

Laboratory testing of onsite soil indicates Negligible soluble sulfate content.  Concrete designed to 
follow the procedures provided in ACI 318, Section 4.3, Table 4.3.1 for negligible sulfate exposure 
are anticipated to be adequate for mitigation of sulfate attack on concrete.  Upon completion of 
rough grading, an evaluation of as-graded conditions and further laboratory testing will be required 
for the site to confirm or modify the conclusions provided in this section.  
 

5.9 CORROSION POTENTIAL 

Laboratory testing of onsite soil indicates indicate a minimum resistivity of 8,500 ohm-cm, chloride 
content of 12.75 ppm, and a pH of 7.26.  Based on laboratory test results, site soils are Moderately 
Corrosive to metals.  Structures fabricated from metals should have appropriate corrosion protection 
if they will be in direct contact with site soils.  Under such conditions, a corrosion specialist should 
provide specific recommendations.   
 

5.10 PAVEMENT SECTIONS 

Existing near-surface soils are anticipated to have a moderate R-value.  Based on the assumed R-
value of 25 and a traffic index of 5.5, a preliminary pavement structural section of 3.0 inches 
asphaltic concrete over 9.0 inches of aggregate base may be used for planning and estimating 
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purpose.  R-value testing will be required subsequent to rough grading and prior to construction of 
interior driveways to confirm these conditions. 
 

5.11 PERCOLATION CHARACTERISTICS 

Based on the subsurface exploration and percolation testing at 3133, 3141 & 3149 Willard Avenue, 
infiltration of storm water is not considered to be feasible due the site being underlain by fine-
grained soils in the upper surface. In addition, interbedded layers of silty sand, clay and silt at depth 
limit the effectiveness of infiltration.  Percolation characteristics of site soils are not anticipated to 
meet the minimum requirements of the Los Angeles County guidelines.   
 

6.0 LIMITATIONS 

This report is based on the proposed development and geotechnical data as described herein.  The 
materials described herein and in other literature are believed representative of the total project area, 
and the conclusions contained in this report are presented on that basis.  However, soil materials can 
vary in characteristics between points of exploration, both laterally and vertically, and those 
variations could affect the conclusions and recommendations contained herein.  As such, observation 
and testing by a geotechnical consultant prior to and during the grading and construction phases of 
the project are essential to confirming the basis of this report. 
 
This report summarizes several geotechnical topics that should be beneficial for project planning and 
budgetary evaluations.  The information presented herein is intended only for a preliminary 
feasibility evaluation and is not intended to satisfy the requirements of a site specific and detailed 
geotechnical investigation required for further planning and permitting. 
 
This report has been prepared consistent with that level of care being provided by other professionals 
providing similar services at the same locale and time period.  The contents of this report are 
professional opinions and as such, are not to be considered a guaranty or warranty. 
 
This report should be reviewed and updated after a period of one year or if the site ownership or 
project concept changes from that described herein. 
 
This report has been prepared for the exclusive use of The Olson Company to assist the project 
consultants in determining the feasibility of the proposed development.  This report has not been 
prepared for use by parties or projects other than those named or described herein.  This report may 
not contain sufficient information for other parties or other purposes. 
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Respectfully submitted, 
 
 
ALBUS-KEEFE & ASSOCIATES, INC  
 
 
 
 
Mark Principe     Paul Hyun Jin Kim 
Staff Engineer     Associate Engineer 
      P.E. 77214 
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

W
ater

C
ore

B
ulk

5

10

15

20

EXPLANATION

Solid lines separate geologic units and/or material types.

Dashed lines indicate unknown depth of geologic unit change or 
material type change.

Solid black rectangle in Core column represents California 
Split Spoon sampler (2.5in ID, 3in OD).

Double triangle in core column represents SPT sampler.

Vertical Lines in core column represents Shelby sampler.

Solid black rectangle in Bulk column respresents large bag 
sample.

Other Laboratory Tests:
Max = Maximum Dry Density/Optimum Moisture Content
EI = Expansion Index
SO4 = Soluble Sulfate Content
DSR = Direct Shear, Remolded
DS = Direct Shear, Undisturbed
SA = Sieve Analysis (1" through #200 sieve)
Hydro = Particle Size Analysis (SA with Hydrometer)
200 = Percent Passing #200 Sieve
Consol = Consolidation
SE = Sand Equivalent
Rval = R-Value
ATT = Atterberg Limits

Albus-Keefe & Associates, Inc. Plate A-1



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

MPHollow-Stem Auger

The Olson Company

B-1

271.5

W
ater

C
ore

B
ulk

140 lbs / 30 in

5

10

15

20

ARTIFICIAL FILL  (Af)
Silty Sand (SM): Dark brown, moist, medium dense, fine to 
medium grained sand, organics, trace fine grained sand, pores, 
pocket of sand

@ 4 ft, loose, increased sand, no pores

ALLUVIUM (Qal)
Silty Sand (SM): Light reddish brown, moist, loose, fine to 
medium grained sand, pores, decreased clay

@ 10 ft, reddish brown gray, slightly moist,
medium dense, fine grained sand, trace fine gravel, iron oxide, 
decreased fines

@ 20 ft, dense

27

30

34

25

14

11

9.2

8.9

10.1

11

16.5

114.7

106.6

125.2

115.3

110.7

Consol SA 
Hydro

Consol

Albus-Keefe & Associates, Inc. Plate A-2



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

MPHollow-Stem Auger

The Olson Company

B-1

271.5

W
ater

C
ore

B
ulk

140 lbs / 30 in

30

35

40

45

@ 30 ft, light brown very dense, fine to medium grained sand

@ 35 ft, dense, fine to coarse grained sand, clay nodules

Silty Sand (SM): Mottled light grayish brown and reddish 
brown, moist, , mica present

Silt (ML): Mottled light grayish brown and reddish brown, 
moist, very stiff, mica present

23

34

31

28

17

SA Hydro
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

MPHollow-Stem Auger

The Olson Company

B-1

271.5

W
ater

C
ore

B
ulk

140 lbs / 30 in

Silty Sand (SM): Mottled light brown and reddish brown, moist, 
dense, fine grained sand, mica present, 2" layer of silt

End of boring at depth of 51.5 ft. Backfilled with  soil cutting. 
No groundwater encountered.

29
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-2

272.5

W
ater

C
ore

B
ulk

140 lbs / 30 in

5

10

15

20

ARTIFICIAL FILL (Af)
Silty Sand (SM): Medium brown, moist, loose, fine to 
medium grained sand, some pores, organics, debris, 
gravel, with clay

@ 4 ft, reddish brown, very moist, very loose, increased pores

ALLUVIUM (Qal)
Silty Sand (SM): Brown medium dense, fine to coarse grained
sand, gravel, organics, pocket of medium grained sand,
some pores

@ 10 ft, reddish brown loose, some clay, decreased pores

@ 15 ft, light brown medium dense, trace fine gravel, iron
oxide

@ 20 ft, dense, decreased gravel

End of  boring at depth of 23 ft. No groundwater encountered. 
Backfilled with soil cutting.

9

19

10

22

5

22

9.6

8.5

9.2

10.3

114.1

114.9

110.3

120.9

SO4 DS 
pH

Resist Ch

Consol

Consol
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-3

273.3

W
ater

C
ore

B
ulk

140 lbs / 30 in

5

10

15

20

ARTIFICIAL FILL (Af)
Silty Sand (SM): Brown, moist, medium dense, fine to 
coarse grained sand, organics, coarse gravel

@ 4 ft, loose, increased sand, fine to medium gravel, mica
present
ALLUVIUM (Qal)
Silty Sand (SM): Light brown, very moist, medium dense, 
coarse grained sand

Sand with Silt (SP-SM): Light brown gray, moist, medium 
dense, fine to coarse grained sand, with fine to coarse gravel

Silty Sand (SM): Light brown dense, fine to coarse grained sand,
gravel

@ 16.5 ft, gravel layer

@ 20 ft, 2 inch layer of clayey silt, no gravel

22

28

17

20

13

23

4.2

5.2

6.6

4.4

111

89.2

113.4

115.2
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-3

273.3

W
ater

C
ore

B
ulk

140 lbs / 30 in

30

35

40

45

Lean Clay (CL): Brown, moist, very stiff, fine to medium 
grained sand, trace coarse grained sand, iron oxide, mica present, 
some silt

Silty Sand (SM): Light brown, moist, dense, fine to 
medium grained sand, gravel, mica present, iron oxide

Silty Sand with Gravel (SM): Light brown, slightly moist, very 
dense, fine to coarse grained sand, fine to coarse gravel, mica 
present

Silty Sand (SM): Reddish brown, moist, medium dense, fine to 
coarse grained sand, mica present

Silt (ML): Grayish brown, moist, very stiff, trace fine grained 
sand, mica present, iron oxide specs, some clay

@ 45 ft, hard

13

29

50

9

10

200 ATT

200

200 ATT
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-3

273.3

W
ater

C
ore

B
ulk

140 lbs / 30 in

Silty Sand (SM): Reddish brown, moist, dense, mica present

Clay (CL): Brown, moist, hard, mica present, trace sand, few silt, 
iron oxide
End of boring at depth of 51.5. No groundwater encountered. 
backfilled with soil cutting.

24

32.7
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LABORATORY TESTING PROGRAM 
 
Soil Classification 

Soils encountered within the exploratory borings were initially classified in the field in general 
accordance with the visual-manual procedures of the Unified Soil Classification System (ASTM D 
2487).  The samples were re-examined in the laboratory and classifications reviewed and then 
revised where appropriate.  The assigned group symbols are presented on the Exploration Logs 
provided in Appendix A. 
 
In-Situ Moisture Content and Dry Density 

Moisture content and dry density of in-place soil materials were determined in representative strata.  
Test data are presented on the Exploration Logs provided in Appendix A. 
 
Laboratory Maximum Dry Density 
 
Maximum dry density and optimum moisture content of onsite soils were determined for selected 
samples in general accordance with Method A of ASTM D 1557.  Pertinent test values are given on 
Table B-1. 
 
Direct Shear 

The Coulomb shear strength parameters, angle of internal friction and cohesion, were determined for 
a bulk sample obtained from one our borings.  The tests were performed in general conformance 
with Test Method ASTM D 3080.  The sample was remolded to 90 percent of maximum dry density 
and at the optimum moisture content.  Three specimens were prepared for each test, artificially 
saturated, and then sheared under varied loads at an appropriate constant rate of strain.  Results are 
graphically presented on Plate B-4. 
 
Soluble Sulfate Content 

Chemical analysis was performed on selected samples to determine soluble sulfate content.  The 
tests were performed in accordance with California Test Method No. 417.  The test results are 
included on Table B-1. 
 
Expansion Potential 

An Expansion Index test was performed on a selected sample in accordance with ASTM D 4829.  
The test result and expansion potential are presented on Table B-1. 
 
Atterberg Limits 
 
Atterberg Limits (Liquid Limit, Plastic Limit, and Plasticity Index) were performed in accordance 
with Test Method ASTM D4318.  Pertinent test values are presented within Table B-1. 
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Consolidation 
 
Consolidation Tests were performed by Albus-Keefe & Associates and Geo-logic Associates in 
general conformance with Test Method ASTM D 2435. Axial loads were applied in several 
increments to a laterally restrained 1-inch-thick sample. Loads were applied in geometric 
progression by doubling the previous load, and the resulting deformations were recorded at selected 
time intervals. The test samples were inundated at a selected surcharge loading in order to evaluate 
the effects of a sudden increase in moisture content. Results of these tests are graphically presented 
on Plates B-2 to B-3. 
 
Corrosion 
 
Select samples were tested for minimum resistivity and pH in accordance with California Test 
Method 643.  Results of these tests are provided in Table B-1. 
 
Particle-Size Analyses 

Particle-size analyses were performed on selected samples in accordance with ASTM D 422.  The 
results are presented graphically on the attached Plate B-1. 
 
Hydrometer 

 
Hydrometer analyses were performed on representative samples of site materials in accordance with 
ASTM D 7928.  The results are presented graphically on the attached Plate B-1. 
 

 
TABLE B-1 

SUMMARY OF LABORATORY TEST RESULTS 
 

Boring 
No. 

Sample 
Depth 

(ft.) 

Soil 
Description Test Results 

B-2 0-5 Silty Sand (SM) 

Maximum Dry Density: 
Optimum Moisture Content: 

pH: 
Resistivity: 

Chloride: 
Expansion Index: 

Expansion Potential: 
Soluble Sulfate Content: 

Sulfate Exposure: 

132.5 pcf 
9.5 % 
7.26 

8,500 ohm-cm 
12.75 ppm 

7 
Very Low 
0.000% 

Negligible 

B-3 25 Lean Clay 
Liquid Limit: 

Plasticity Index: 
Percent Passing No. 200 Sieve: 

29 
11 

53.7 
B-3 30 Silty Sand Percent Passing No. 200 Sieve: 25.3 

B-3 45 Silt 
Liquid Limit: 

Plasticity Index: 
Percent Passing No. 200 Sieve 

47 
19 

97.4 
Note:  Additional laboratory test results are provided on the boring logs in Appendix A.  
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CONSOLIDATION

Job Number Location Depth
2783.00 B-1 6

Albus-Keefe & Associates, Inc. Plate B-

Description
Silty Sand (SM)

109.8 15.6 16.7
Initial Dry Density (pcf) Initial Moisture Content (%) Final Moisture Concent (%)
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CONSOLIDATION

Job Number Location Depth
2783.00 B-1 10

Albus-Keefe & Associates, Inc. Plate B-

Description
Silty Sand (SM)

112.6 10 14.1
Initial Dry Density (pcf) Initial Moisture Content (%) Final Moisture Concent (%)
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CONSOLIDATION

Job Number Location Depth
2783.00 B-2 4

Albus-Keefe & Associates, Inc. Plate B-

Description
Silty Sand (SM)

111.4 9.5 14.1
Initial Dry Density (pcf) Initial Moisture Content (%) Final Moisture Concent (%)
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CONSOLIDATION

Job Number Location Depth
2783.00 B-2 10

Albus-Keefe & Associates, Inc. Plate B-

Description
Silty Sand (SM)

112 11.2 14
Initial Dry Density (pcf) Initial Moisture Content (%) Final Moisture Concent (%)
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DIRECT SHEAR

Sample Type:
Normal Stress (ksf) 1 2 4

Peak Shear Stress (ksf) 0.768 1.284 2.328
Peak Displacement (in) 0.003 0.003 0.005

Ultimate Shear Stress (ksf) 0.648 1.128 2.256
Ultimate Displacement (in) 0.25 0.25 0.25
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This Low Impact Development Report has been prepared for The Olson Company, by ALAN R. 

SHORT, P.E.  It is intended to comply with the requirements of the County of Los Angeles National 

Pollution Discharge Elimination Permit (Order No. R4-2012-0175-A01) issued by the Los Angeles 

Regional Water Quality Control Board.  The undersigned is authorized to approve implementation 

of the provisions of this plan as appropriate and will strive to have the plan carried out by 

successors consistent with the City of Rosemead Low Impact Development Ordinance and the 

intent of the NPDES storm water program requirements. 

 

I certify under penalty of law that this document and all attachments were prepared under my 

jurisdiction or supervision in accordance with a system designed to assure that qualified personnel 

properly gather and evaluate the information submitted.  Based on my inquiry of the person or 

persons who manage the system or those persons directly responsible for gathering the 

information, to the best of my knowledge and belief, the information submitted is true, accurate, 

and complete.  I am aware that there are significant penalties for submitting false information, 

including the possibility of fine and imprisonment for knowing violations.   

 

 

 

 

             

Signature       Date 

 

             

Name        Title 

 

 

THE OLSON COMPANY 
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Seal Beach, CA 92740-2751 

(562) 596-4770 
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ROSEMEAD TENTATIVE TRACT NO. 82875 1 INTRODUCTION 

I. INTRODUCTION  

 

This LID Report covers the post-construction operations on Tentative Tract No. 82875, in the City 

of Rosemead, California (see Figure 1, Vicinity Map).  It has been developed as required under 

State Water Resources Control Board (SWRCB) Municipal NPDES Storm Water Permit for the 

County of Los Angeles and the Incorporated Cities of Los Angeles County, the County of Los 

Angeles Department of Public Works Low Impact Development Standards Manual dated February 

2014 (LID Standards Manual), and in accordance with good engineering practices.   

 

This LID Report shall identify, at a minimum, the routine resources specified in the City of 

Rosemead Low Impact Development Ordinance and the County of Los Angeles Department of 

Public Works Low Impact Development Standards Manual, which details implementation of Low 

Impact Development (LID) BMPs whenever they are applicable to a project; the assignment of 

long-term maintenance responsibilities; and show the Design Plan that will be implemented in 

order to mitigate post-construction stormwater runoff pollution.  
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Figure 1 Vicinity Map (3133-3141 Willard Avenue) 
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II. EXISTING SITE AND WATERSHED DESCRIPTION 

SITE DESCRIPTION 

The site is located at 3133, 3141 & 3149 Willard Avenue in the city of Rosemead, California. The  

site is bordered by single-family residences to the north and south, Willard Avenue to the east, 

and a utility easement to the west. The location of the site and its relationship to the surrounding 

areas are shown on Figure 1, Vicinity Map.  

  

The site is irregular in shape and comprises approximately 1.19 acres of land. The site is currently 

occupied by two one-story residential buildings. The residential building at the northeast corner 

of the site is unoccupied. Remnants of building foundations were also observed at certain portions 

of the site. Other site improvements include a detached garage and a storage shed.   

  

Under existing conditions, the site is approximately 9.2% impervious (see page 8).  Topography 

within the site varies with elevations of approximately 263 to 266 feet above mean sea level 

(MSL), based on google earth. Site drainage is via sheet flow directed to east toward Willard 

Avenue. Vegetation within the site consist of grass and medium size trees scattered throughout 

the site.     

 

SOIL CONDITIONS & INFILTRATION CHARACTERISTICS 

Soils encountered at the site consist of artificial fill materials overlying alluvial deposits.  The  

artificial fill materials typically consist of brown silty sand. The artificial fill was typically moist and 

loose to medium dense. Pores were observed within the central and western portions of the site.  

The maximum thickness of the fill encountered varied from approximately 5 to 6 feet below 

existing grades.  The project site is comprised of Soil Group No. 007 soils, according to the Los 

Angeles County Department of Public Works web-based Hydrology Map 

(http://dpw.lacounty.gov/wrd/hydrologygis/) 

 

The alluvial deposits were encountered below the artificial fill materials to the maximum depth 

of exploration, 51.5 feet below the ground surface. The alluvial deposits consisted predominantly 

of coarse-grained material and with occasional layers of fine-grained material at depth. The 

coarse-grained material was typically brown sand with varying amounts of silt.  

 

A review of the CDMG Seismic Hazard Zone Report 024 indicates that historical high groundwater 

levels for the general site area is as shallow as 10 feet below the existing ground surface. 

Groundwater was not encountered during this firm’s subsurface exploration to the maximum 

depth explored, approximately 51.5 feet below the existing ground surface.  Existing groundwater 

in the past 10 years has fluctuated from 60 to 95 feet below the existing ground surface. It is 

therefore concluded that groundwater can at least be as shallow as 60 feet below the existing 

ground surface. 

 

Percolation testing was performed on May 2, 2019, in general conformance with the constant-

head test procedures outlined in the referenced Well Permeameter Method (USBR 7300-89).  

Based on the subsurface exploration and percolation testing, infiltration of storm water is not 

considered to be feasible due to the estimated permeability being less than 0.3 in/hr, at 0.22 in/hr 
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and less than 0.09 in/hr in the tests performed.  Percolation characteristics of site soils are not 

anticipated to meet the minimum requirements of the Los Angeles County guidelines.  This is 

likely attributed to the presence of fine-grained material throughout the subsurface materials.  

Although the subsurface materials can be considered a silty sand, pockets of cohesive materials 

were observed.  The infiltration study is provided in Appendix 2. 

 

WATERSHED DESCRIPTION 

The proposed project resides within the Los Angeles River Watershed, which covers an area of 

approximately 834 square miles.  The watershed encompasses and is shaped by the path of the 

Los Angeles River, which flows from its headwaters in the mountains eastward to the northern 

corner of Griffith Park.  Here the channel turns southward through the Glendale Narrows before 

it flows across the coastal plain and into San Pedro Bay near Long Beach.  The Los Angeles River 

has evolved from an uncontrolled, meandering river providing a valuable source of water for early 

inhabitants to a major flood protection waterway.   

 

The proposed project discharges south into the City MS4 along Willard Avenue.  The storm drain 

then ties into the line at Garvey Avenue flowing east.  This line then discharges into the Rio Hondo 

Channel approximately 1.3 miles from the project site.  The Rio Hondo Channel then flows 

southwest until it reaches the Los Angeles River approximately 15 miles downstream. 

 

Los Angeles River Watershed Management Area is 303(d) listed for Ammonia, Coliform Bacteria, 

Copper, Lead, Nutrients, Oil, and Trash.  Of those pollutants, Trash, Nutrients/Ammonia, Lead, 

Copper, and Bacteria are addressed in TMDLs that have been established and approved by USEPA.  

The proposed project, therefore, must minimize these pollutants of concern should they be 

anticipated or expected from the project’s land use. 
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Los Angeles County Storm Drain System (https://pw.lacounty.gov/fcd/StormDrain/index.cfm) 
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III. PROJECT DESCRIPTION 

 

The proposed Tentative Tract 82875 project will develop 29 single-family attached residential 

units on the 1.20-acre property.  There will be 8 buildings with a T-shaped driveway providing six 

uncovered surface parking stalls and one handicap space.  Under proposed conditions, the project 

site will be approximately 74.7% impervious, an increase from 9.2% impervious in existing 

conditions. 

 

The proposed project will generally be drained via area drains as well as curb and gutter flows 

along the drive aisles of the property to drop inlet catch basins.  Storm water runoff flows will 

generally drain in a southeasterly direction towards Willard Avenue.  Prior to discharge offsite, 

the LID stormwater runoff flows will be treated by a Modular Wetlands System (MWS-L-8-16) 

proprietary biofiltration BMP that will be in the south side front setback area between Residential 

Unit #7 and Willard Avenue.  For peak flow detention, approximately 50 feet of 60-inch diameter 

HDPE pipe will be located at north side front setback area between Residential Unit #6 and Willard 

Avenue.  LID treated flows and peak flows will be discharged via storm drain tie-in to the existing 

48-inch RCP LACDPW storm drain along Willard Avenue. 

 

An HOA will be formed upon project completion.  All driveways within the project site are 

considered private, to be maintained by the HOA.  All storm water BMPs specified in this LID 

Report will also be maintained by the HOA.   There are no trash enclosures or community trash 

bins, as each individual homeowner will be responsible for their respective homes, with regularly 

scheduled trash pickup at each home. 
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IV.   SITE ASSESSMENT AND DESIGN CONSIDERATIONS 

 

When implementing storm water control measures for a project, the project is required to provide 

treatment to remove pollutants of concern for the project.  The BMP matrix labeled Table 7.3 on 

the following page lists the land use categories and their pollutants of concern for the Los Angeles 

River Watershed.  This report is responsible for determining, evaluating, and selecting the 

appropriate and applicable measures to treat the targeted pollutants to the MEP standard.  One 

or a combination of two or more suggested LID/treatment control BMPs can be selected as 

deemed applicable. 

 

The proposed project is considered a High-Density Single-Family Residential land use at 24.2 

Dwelling Units per acre. The anticipate pollutants for the project include suspended solids, total 

phosphorus, copper, lead, and zinc.  See table 7.3 below. Based on the TMDLs and 303(d) listed 

impairments for the Los Angeles River Watershed, the projects primary pollutants of concern are, 

therefore, (1) nutrients, (2) trash, and (3) oil and grease, and (4) metals.  LID Report treatment 

control BMPs must address these pollutants to the MEP. 
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BMP MATRIX TABLES FOR LID REPORT PROJECT CATEGORIES  

(Excerpted from County of Los Angeles Department of Public Works, Low Impact Development Standards Manual, February 2014) 
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SOURCE CONTROL BMPS 

 

Source control BMPs are required to be incorporated in all new development and redevelopment 

projects unless not applicable.  The table below indicates all BMPs to be incorporated in the 

project.  For those designated as not applicable (N/A), a brief explanation why is provided. 

 

The specific source control BMPs for the Tentative Tract No. 82875 Project include: 

 

 

INCORPORATED SOURCE 

CONTROL BMP: 
YES N/A DESCRIPTION 

Storm Drain Message and 

Signage (S-1)  
  

Inlets will be stenciled with the 

appropriate message. 

Outdoor Material Storage Area 

(S-2) 
  None proposed. 

Outdoor Trash Storage/Waste 

Handling Area (S-3) 
  None proposed.  

Outdoor Loading/Unloading 

Dock Area (S-4) 
  None proposed. 

Outdoor Vehicle/Equipment 

Repair/Maintenance Area (S-5) 
  None proposed. 

Outdoor Vehicle/Equipment/ 

Accessory Wash Area (S-6) 
  None proposed. 

Fuel & Maintenance Area (S-7)   None proposed. 

Landscape Irrigation Practices 

(S-8) 
  

Efficient irrigation systems and smart 

controllers are proposed. 

Building Materials (S-9)   None proposed. 

Animal Care and Handling 

Facilities (S-10) 
  None proposed. 

Outdoor Horticulture Areas  

(S-11) 
  None proposed. 

 

The following source control BMP fact sheets are provided in Appendix 4 of this report as a 

reference to the design plans and/or specifications for the Tentative Tract No. 82875 Project: 

 

• Storm Drain Message and Signage (S-1) 

• Landscape Irrigation Practices (S-8) 
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SITE DESIGN BMPS 

 

The following table describes the site design BMPs used in this project and the methods used to 

incorporate them.  Careful consideration of site design is a critical first step in storm water 

pollution prevention from new developments and redevelopments. 

 

 

SITE DESIGN PRINCIPLES 

DESIGN CONSIDERED: SPECIFIC BMP YES NO DESCRIPTION 

Site Planning   

Building roof runoff will be directed to 

landscaping prior to discharge onto 

pavement or into area drains. 

Protect and Restore Natural Areas   
There are no natural areas to 

conserve.  Site is already developed. 

Minimize Land Disturbance   

The project site is in an area that is 

considered built-out and is on an 

existing developed property. 

Minimize Impervious Area   

Approximately 10,000 square feet of 

common open space is provided, 

contributing to the majority of the 

25.3% pervious area (0.3 acres) for the 

project. 
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VI. STORMWATER QUALITY CONTROL MEASURES 

This section describes the storm water quality control measures or LID BMPs proposed to treat 

the project site’s storm water runoff.  Low Impact Development (LID) BMPs are required in 

addition to site design measures and source controls to reduce pollutants in stormwater 

discharges. LID BMPs are engineered facilities that are designed to retain or biofilter runoff on the 

project site. The Los Angeles County MS4 Stormwater Permit (Order No. R4-2012-0715) requires 

the evaluation and use of LID features using the following hierarchy of treatment: infiltration, 

harvest/reuse, and biofiltration. 

 

The design storm, from which the SWQDv is calculated, is defined as the greater of: 

 The 0.75-inch, 24-hour rain event; or 

 The 85th percentile, 24-hour rain event as determined from the Los Angeles County 85th 

percentile precipitation isohyetal map.1 

 

Per the Los Angeles County 85th percentile precipitation isohyetal map, the 85th percentile, 24-

hour storm event is 0.9-inch (see Figure 2). BMPs selected for the site shall rely on infiltration, 

bioretention, rainfall storage and reuse, and/or biofiltration, as feasible. In addition, any 

biofiltration features will be designed to biofiltrate 1.5 times the portion of the SWQDv that is not 

retained onsite (1.35-inch storm). 

 

INFILTRATION BMP FEASIBILITY 

As described in Section II, the soil percolation tests conducted on the site found infiltration rates 

of 0.22 in/hr and 0.09 in/hr. Since the measured rates fall below the LID Standards Manual’s 

minimum requirement for feasibility of 0.3 inches per hour, infiltration on the project site is 

therefore considered infeasible.  Infiltration test results are included in Appendix 2. 

 

STORMWATER CAPTURE & REUSE FEASIBILITY 

In accordance with the County of Los Angeles Low Impact Development Standards Manual (LID 

Standards Manual), storage and reuse shall be considered should infiltration be determined 

infeasible. Since the primary use of captured runoff is for subsurface drip irrigation purposes, the 

proposed onsite irrigation demand was calculated for wet season months (October through April) 

to evaluate reuse feasibility. Demand requirements were calculated based on the proposed 

landscaping area, 1.19 acres (74.7% site imperviousness), and compared with the minimum LID 

design capture runoff volume of 2,700 ft3 for the project site.    

 

At a minimum, storage and reuse BMPs must be designed and maintained to ensure adequate 

capacity is available to capture the stormwater quality design volume (SWQDv) within 3 days (72 

hours) of a likely storm event. The evaluation performed herein is derived from City of Los Angeles 

feasibility screening guidelines for capture and use, which initially screens to see if the 7-month 

wet season irrigation demand (ETWU7-month) is more than the LID design volume or SWQDv. Once 

this threshold is met, a final determination is made by assessing the estimated daily average water 

usage during the wet season, to ensure that there is enough irrigation demand from the project 

 
1 County of Los Angeles Department of Public Works. (2004, February). Analysis of 85th Percentile 24-hour Rainfall 

Depth Analysis within the County of Los Angeles (February 2004).  Retrieved September 30, 2019, from 

http://ladpw.org/wrd/hydrologygis/ 
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site during the rainy season to effectively utilize and draw down the SWQDv during a 72-hour 

period.2 

 

Based on the initial screening method, storage and reuse of stormwater runoff is considered 

potentially feasible since the SWQDv ≤ ETWU7-month. See calculations below. 

 

Given for Proposed Project: 

Impervious Area  0.89 acres 

 Pervious Area   0.30 acres 

Total Tributary Area  1.19 acres 

Total Site Irrigated Area  13,068 ft2 

ETo Wet Season (Oct-April) 21.7 (Los Angeles area)3 = ET7 

Planting Factor (PF)  0.5 = Medium Planting Type, moderate water use. 

 

Step 1:  Calculate the Design Volume in Gallons (for 72-hour holding time) 

 SWQDv = 2,700 ft3 x 7.48 gal/ft3 = 20,196 gallons 

 

Step 2:  Determine Planter Factor 

 Planter Factor (PF) = Planting Factor x Irrigated Area 

 = 0.5 x 13,068 ft2 

 = 6,534 ft2 

 

Step 3:  Determine the 7-Month (Oct 1 – April 30) Estimated Total Water Use (ETWU) 

 Wet Season Estimated Total Water Use (ETWU7-month) = ET7 x 0.62 x PF 

 = 21.7 x 0.62 x 6,534 ft2 

 = 87,908 gallons 

 

Step 4:  Determine if Captured Volume is Equal or Less Than Irrigation Demand (ETWU) 

Is SWQDv ≤ ETWU7-month? 

Yes – Demand (ETWU7-month) is greater than SWQDv. Storage and reuse is potentially 

feasible. 

 

STORAGE & REUSE FEASIBILITY SCREENING SUMMARY 

Project 

Acreage 

Irrigated 

Area 
SWQDv 

Plant Factor 

(PF) 

7-Month 

ETWU 

Meets Initial 

Screening Criteria? 

1.19 13,068 ft2 20,196 gal. 6,534 ft2 87,908 gal. Yes 

 
2 City of Los Angeles Department of Public Works, Watershed Protection Division. (2011, June). Development Best 

Management Practices Handbook Low Impact Development Manual Part B Planning Activities. 4th Edition. 
3 Reference Evapotranspiration (ETo) Table from City of Los Angeles Irrigation Guidelines (Local Implementation of AB 

1881). 
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Despite the feasibility screening resulted in stormwater storage and reuse being potentially 

feasible, it is necessary to determine that the Stormwater Quality Design Volume can be 

adequately drawn down within 72 hours in order for it to be implemented on the project. This is 

determined by estimating the daily average water demand during the wet season. Since the 

ETWU7-month is approximately 87,908 gallons, the average daily water demand is roughly 410 

gallons per day (214 days). Over a 72 hour period, it appears that the daily average water usage 

during the wet season is insufficient to utilize and draw down the onsite SWQDv, since the total 

water demand is 820 gallons, assuming that the first 24 hours after a rain event there is no water 

demand. Only 4% of the onsite SWQDv (820 gallons of 20,196 gallons) would be used for irrigation 

of the landscaped area within the project site over a 72-hour period, with approximately 19,376 

gallons remaining in storage and unutilized. A significant amount of runoff treatment would be 

bypassed should a subsequent storm event follow shortly after the first. Therefore, stormwater 

runoff storage and reuse is considered not feasible. 

 

BIOFILTRATION 

Due to the infeasibility of the project site for retention, the project site will be treated by 

biofiltration, with a Modular Wetlands System (MWS-L-8-16) proprietary BMP.  The entire 1.19-

acre property will be treated by the MWS unit and, therefore, the project site has one Drainage 

Area. 

 

The table below provides the retention and biofiltration (1.5x) volumes and flow-rates for the 

project site under proposed conditions. BMPs selected for the project must be sized to provide 

the equivalent or greater treatment capacities than the listed volumes/flow-rates below. 

Calculations were performed utilizing the hydrologic calculator “HydroCalc” developed by the Los 

Angeles County Department of Public Works. HydroCalc completes the full Modified Rational 

Method (MODRAT) calculation process and produces the peak stormwater runoff flow rates and 

volumes for single subareas. Detailed calculations for the proposed treatment control BMPs, 

based on the HydroCalc tool, are provided in Appendix 1 of this report. 

 

STORMWATER QUALITY DESIGN CALCULATIONS 

Since stormwater retention is infeasible at the project site due to measured infiltration rates being 

less than 0.3 inches/hour, the project will rely on biofiltration to treat the LID volume.  As such, 

the LID volume/rate to biofilter will be expressed as 1.5 times what would otherwise be retained. 

The Hydrocalc calculations for the proposed Tract No. 82875 project site is summarized below. 

 

SUMMARY OF STORMWATER QUALITY DESIGN CALCULATIONS 

Drainage 

Area Acres 

Imp. 

Ratio 

Soil 

No. 

Slope 

Length 

(ft) Slope 

Tc 

(min) 

Storm 

Depth 

1.5x (in.) 

1.5x LID 

SWQDv 

(ft3) 

1.5x LID 

flow rate 

(cfs) 

1 1.19 0.75 007 335 0.0107 17 1.35 4,048 0.378 
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Figure 2  Project Site Predominant Soil Type Number = 007 | 85th Percentile, 24-hr Rainfall = 0.9 inch  
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DESIGN STANDARDS FOR STORMWATER QUALITY CONTROL MEASURES/LID BMPS 

The Modular Wetlands System (MWS) proprietary biofiltration BMP is a flow-based treatment 

system.  As such, the project is required to treat a minimum of the 0.378 cfs.  The various MWS 

sizes are provided in the table below, along with their respective treatment flow rates. 

 

 

 

STORMWATER QUALITY CONTROL MEASURES/LID BMP SIZING 

LID BMPs are sized based on the tributary area draining to them.  Based on the project site’s 

grading and drainage design, the property is comprised of one drainage area that covers the entire 

1.19-acre site.  Therefore, the drainage area’s LID flow rate is equivalent to the project’s design 

flow rate of 0.378 cfs.  For this reason, an MWS-L-8-16 unit with a treatment flow rate capacity of 

0.462 cfs is prescribed.  See Section III LID Schematic Exhibit and MWS-L-8-16 standard detail 

below for further details. 
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VII. HYDROLOGIC CONDITIONS OF CONCERN 

 

There are no hydrologic conditions of concern for the project site.    The project does not drain 

into a natural drainage system.  It drains to to the Rio Hondo Channel at Whittier Narrows Dam 

and ultimately to the Los Angeles River.  All downstream channels are considered engineered 

channels with concrete side slopes.  Therefore, the project will not have any hydromodification 

impacts to any downstream channels and is exempt from hydromodification requirements. 
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VIII. STORMWATER QUALITY CONTROL MEASURE MAINTENANCE 

RESPONSIBLE PARTY 

It has been determined that The Olson Company (owner) shall assume all BMP inspection and 

maintenance responsibilities for the Tract No. 82875 Project until an HOA is established.  An HOA 

will be established for the property and the Owner will transition to an HOA Corporation.  The 

Owner will be responsible for maintenance of all storm drain inlets, collectors, v-ditches or any 

other related flood control or storm water control device.  Furthermore, all interior streets and/or 

roadways, landscape, recreation areas, facilities and/or open space within the project limits will 

be maintained by the Owner.   

 

Long-term funding for BMP maintenance will be provided by the Owner or HOA.  Maintenance 

will be funded through HOA fees. 

 

RESPONSIBLE PARTY CONTACT INFORMATION 

 

Name:  The Olson Company 

   

Contact:   Tom Moore, Senior Director of Operations 

 

Address:  3010 Old Ranch Parkway, Suite 100 

Seal Beach, CA 92740-2751 

 

Phone:   (562) 596-4770 

 

Email:   
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MAINTENANCE PLAN 

 

Proper O&M is an important element of a stormwater mitigation plan to ensure BMPs remove 

pollution effectively.  Routine maintenance or service also contributes to the efficiency and 

continuous operation of a system.  The post development BMP maintenance responsibility and 

frequency matrix provided in this section detail the specific party to perform the inspection and 

maintenance of each BMP for the Tentative Tract No. 82875 Project and details the maintenance 

and inspection activities to be performed, and the frequency with which each shall be performed.   

 

Structural BMP Maintenance Responsibility / Frequency Matrix 

BMP 

 

Responsibility 

 

Maintenance Frequency 

Catch Basin 

Cleaning 
Owner / HOA 

 

Minimum Frequency:  Catch basin/storm drain inlets 

within the project site will be cleaned out at least once 

per year, prior to the rainy season (October 1). 

 

Storm Drain 

Stenciling 
Owner / HOA 

 

Minimum Frequency:  Storm drain inlet stenciling and 

signage will be inspected for legibility at least once per 

year.  Any illegible stencils/signage will be replaced 

immediately. 

 

Modular 

Wetlands 

System  

(MWS-L-8-16) 

Owner / HOA 

Minimum Frequency:  1x per Year.   

 

The MWS unit shall be maintained in accordance with 

manufacturer’s specifications provided in Appendix 3. 

HPDE 

Underground 

Detention Pipe  

Owner/HOA 

Minimum Frequency: 1x per Year. 

 

The underground detention system for peak flow 

mitigation shall be inspected through the risers annually 

and after major storm events, and cleaned at a minimum 

of once per year, prior to the start of the rainy season 

(October 1st). Cleaning and maintenance will be 

performed per manufacturer specifications and will 

typically include removal of any trash and debris and 

excess sediment within the pipes. Sediment shall be 

removed when deposits approach within 6 inches of the 

invert heights of the connecting pipe or inlet structures. 
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IX. APPENDICES 

 

Appendix 1:  Hydrocalc Calculations 

Appendix 2:  Geotechnical / Infiltration Report  

Appendix 3:  Modular Wetlands System O&M Manual 

Appendix 4:  Source Control BMP Fact Sheets 

Appendix 5:  Public Education Materials 

Appendix 6: Master Covenant and Agreement (Placeholder for Final LID Report) 
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HYDROCALC CALCULATIONS 
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APPENDIX 2 

GEOTECHNICAL / INFILTRATION REPORT 

 



 

 

 

 

 

September 19, 2019 

J.N.: 2783.00 

Mr. Steve Armanino 

The Olson Company 

3010 Old Ranch Parkway, Suite 100 

Seal Beach, California 90740 

 

Subject: Infiltration Study for Storm Water Quality, Proposed Multi-Family Residential 

Development, 3133, 3141 & 3149 Willard Avenue, Rosemead, California. 

 

Dear Mr. Armanino, 

 

Albus-Keefe & Associates, Inc. has completed a geotechnical investigation of the site for evaluation 

of the percolation characteristics of the site soils.  The scope of this investigation consisted of the 

following: 

 

• Exploratory drilling, soil sampling and percolation test well installation 

• Field percolation testing 

• Laboratory testing of selected soil samples 

• Engineering analysis of the data 

• Preparation of this report  

 

SITE DESCRIPTION AND PROPOSED DEVELOPMENT 

Site Location and Description 

The site is located at 3133, 3141 & 3149 Willard Avenue in the city of Rosemead, California. The 

site is bordered by single-family residences to the north and south, Willard Avenue to the east, and a 

utility easement to the west. The location of the site and its relationship to the surrounding areas are 

shown on Figure 1, Site Location Map. 

 

The site is irregular in shape and comprises approximately 1.2 acres of land. The site is currently 

occupied by two one-story residential buildings. The residential building at the northeast corner of 

the site is unoccupied. Remnants of building foundations were also observed at certain portions of 

the site. Other site improvements include a detached garage and a storage shed.  

 

Topography within the site varies with elevations of approximately 263 to 266 feet above mean sea 

level (MSL), based on google earth. Site drainage is via sheet flow directed to east toward Willard 

Avenue. Vegetation within the site consist of grass and medium size trees scattered throughout the 

site.  
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Proposed Development  

We understand the site will be developed for residential use consisting of 29 units of three- story 

townhomes. It is anticipated that all proposed structures will be constructed on grade (i.e. no 

subterranean elements). Associated interior driveways, perimeter/retaining walls, underground 

utilities and a storm water infiltration system are also planned.   

 

No grading or structural plans were available in preparing of this report.  However, we anticipate 

that minor rough grading of the site will be required to achieve future surface configuration and we 

expect the proposed residential dwellings will be wood-framed structures with concrete slabs on 

grade yielding relatively light foundation loads.  

 

SUMMARY OF FIELD AND LABORATORY WORK 

Subsurface Investigation 

Subsurface exploration for this investigation was conducted at the site on April 30, 2019 and 

consisted of drilling three (3) exploratory borings.  The borings were drilled to maximum depths of 

approximately 51.5 feet below the existing ground surface utilizing a truck-mounted, hollow-stem-

auger drill rig. Representatives of Albus-Keefe & Associates, Inc. logged the exploratory 

excavations.  Visual and tactile identifications were made of the materials encountered, and their 

descriptions are presented on the Exploration Logs in Appendix A.  The approximate locations of the 

exploratory excavations completed by this firm are shown on the enclosed Geotechnical Map, Plate 

1. 

 

Bulk, relatively undisturbed and Standard Penetration Test (SPT) samples were obtained at selected 

depths within the exploratory boring for subsequent laboratory testing.  Relatively undisturbed 

samples were obtained using a 3-inch O.D., 2.5-inch I.D., California split-spoon soil sampler lined 

with brass rings.  SPT samples were obtained from the boring using a standard, unlined SPT soil 

sampler.  During each sampling interval, the sampler was driven 18 inches with successive drops of 

a 140-pound automatic hammer falling 30 inches.  The number of blows required to advance the 

sampler was recorded for each six inches of advancement.  The total blow count for the lower 12 

inches of advancement per soil sample is recorded on the exploration log.  Samples were placed in 

sealed containers or plastic bags and transported to our laboratory for analyses.  The borings were 

backfilled with auger cuttings upon completion of sampling.   

 

In addition, two percolation test boring, P-1 and P-2, were also excavated to an approximate depth of 

25 and 10 feet in the vicinity of exploratory boring B-1 for subsequent percolation testing. The 

percolation test well was later backfilled with auger cuttings upon completion of testing.    

 

Percolation Testing 

Percolation testing was performed on May 2, 2019, in general conformance with the constant-head 

test procedures outlined in the referenced Well Permeameter Method (USBR 7300-89).  A water 

hose attached to a water source on site was connected to an inline flowmeter to measure the water 

flow.  The flowmeter is capable of measuring flow rates up to 13 gallons per minute and as low as 

0.06 gallons per minute.  A valve was connected in line with the flowmeter to control the flow rate.   
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A filling hose was used to connect the flowmeter and the test well.  Water was then introduced by 

the filling hose near the bottom of the test well.  A water level meter with 1/100-foot divisions was 

used to measure the depths to water surface from the top of well casings.  

 

Flow to the well was terminated upon either completion of testing of all the pre-determined water 

levels or if the flow rate exceeded the maximum capacity of the flowmeter.  Measurements obtained 

during the percolation testing are provided on Appendix C, Plates C-1 and C-2. 

 

Laboratory Testing 

Selected soil samples of representative earth materials were tested to assist in the formulation of 

conclusions and recommendations presented in this report.  Tests consisted of in-situ moisture 

content and dry density, and grain-size analysis. Results of laboratory testing relevant to percolation 

characteristics are presented in the Appendix B.  

 

ANALYSIS OF DATA 

Subsurface Conditions 

Descriptions of the earth materials encountered during our investigation are summarized below and 

are presented in detail on the Exploration Logs presented in Appendix A. 

 

Soils encountered at the site consist of artificial fill materials overlying alluvial deposits.  The 

artificial fill materials typically consist of brown silty sand. The artificial fill was typically moist and 

loose to medium dense. Pores were observed within the central and western portions of the site.  The 

maximum thickness of the fill encountered varied from approximately 5 to 6 feet below existing 

grades.  Deeper fills associated with the previously existing improvements may also be present on 

site. 

 

The alluvial deposits were encountered below the artificial fill materials to the maximum depth of 

exploration, 51.5 feet below the ground surface. The alluvial deposits consisted predominantly of 

coarse-grained material and with occasional layers of fine-grained material at depth. The coarse-

grained material was typically brown sand with varying amounts of silt. These deposits are slightly 

moist to moist and loose to very dense. The fine-grained material consisted of brown clay and silt. 

These deposits are typically was typically moist and very stiff. The upper alluvium was also 

observed to contain pores within the central and western portions of the site.   

 

Groundwater 

A review of the CDMG Seismic Hazard Zone Report 024 indicates that historical high groundwater 

levels for the general site area is as shallow as 10 feet below the existing ground surface. 

Groundwater was not encountered during this firm’s subsurface exploration to the maximum depth 

explored, approximately 51.5 feet below the existing ground surface.  A review of the Los Angeles 

County monitoring well database indicates well number 2924E is approximately 0.4 miles to the 

southeast with data indicating historic groundwater has been in a downward trend since 1957. 

Existing groundwater in the past 10 years has fluctuated from 60 to 95 feet below the existing 
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ground surface. It is therefore concluded that groundwater can at least be as shallow as 60 feet below 

the existing ground surface.   

 

Percolation Data 

An analysis was performed to evaluate permeability using the flow rate obtained at the end of the 

constant-head stage of field percolation testing.  The analysis was performed in accordance with the 

procedures provided in the referenced USBR 7300-89.  The procedure essentially uses a closed-form 

solution to the percolation out of a small-diameter well. Using this method, we calculated a 

composite permeability value for the head condition maintained in each well.  Since the flow to the 

well was less than the lower limit of our equipment, the minimum flow rate of the equipment was 

used.  The result is summarized in Table 1 below and the supporting analysis is included in 

Appendix C, Plates C-3 and C-4. 

 

TABLE 1 

Summary of Back-Calculated Permeability Coefficient 

 

Location 

Total Depth 

of Well 

(ft) 

Depth to 

Water in 

Well 

(ft) 

Height of 

Water in 

Well 

(ft) 

Static Flow 

Rate 

(gal./min.) 

Estimated 

Permeability, 

ks 

(in/hr.) 

P-1 25.0 20.0 5.0 0.15 0.22 

P-2 10.0 5.0 5.0 < 0.06 < 0.09 

 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

Based on the subsurface exploration and percolation testing at 3133, 3141 & 3149 Willard Avenue, 

infiltration of storm water is not considered to be feasible due to the estimated permeability being 

less than 0.3 in/hr (less than 10-6 m/s).  Percolation characteristics of site soils are not anticipated to 

meet the minimum requirements of the Los Angeles County guidelines.  This is likely attributed to 

the presence of fine-grained material throughout the subsurface materials.  Although the subsurface 

materials can be considered a silty sand, pockets of cohesive materials were observed.   

 

LIMITATIONS 

This report is based on the geotechnical data as described herein.  The materials encountered in our 

boring excavations and utilized in our laboratory testing for this investigation are believed 

representative of the project area, and the conclusions and recommendations contained in this report 

are presented on that basis.  However, soil and bedrock materials can vary in characteristics between 

points of exploration, both laterally and vertically, and those variations could affect the conclusions 

and recommendations contained herein. As such, observations by a geotechnical consultant during 

the construction phase of the storm water infiltration systems are essential to confirming the basis of 

this report.   
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This report has been prepared consistent with that level of care being provided by other professionals 

providing similar services at the same locale and time period.  The contents of this report are 

professional opinions and as such, are not to be considered a guaranty or warranty. 

 

This report should be reviewed and updated after a period of one year or if the site ownership or 

project concept changes from that described herein. 

 

This report has been prepared for the exclusive use of The Olson Company to assist the project 

consultants in the design of the proposed development.  This report has not been prepared for use by 

parties or projects other than those named or described herein.  This report may not contain 

sufficient information for other parties or other purposes. 

 

This report is subject to review by the controlling governmental agency. 

 

We appreciate this opportunity to be of service to you.  If you should have any questions regarding 

the contents of this report, please do not hesitate to call.   

 

 

Sincerely,  

 

ALBUS-KEEFE & ASSOCIATES, INC.  

 

 

 

Mark Principe      Paul Hyun Jin Kim 

Staff Engineer      Associate Engineer 

       P.E. 77214 

 

 

Enclosures: Plate 1- Geotechnical Map 

Appendix A - Exploratory Logs  

Appendix B – Relevant Soil Laboratory Testing 

Appendix C - Percolation Testing and Analyses 
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EXPLORATORY LOGS 

  



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description
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5
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EXPLANATION

Solid lines separate geologic units and/or material types.

Dashed lines indicate unknown depth of geologic unit change or 
material type change.

Solid black rectangle in Core column represents California 
Split Spoon sampler (2.5in ID, 3in OD).

Double triangle in core column represents SPT sampler.

Vertical Lines in core column represents Shelby sampler.

Solid black rectangle in Bulk column respresents large bag 
sample.

Other Laboratory Tests:

Max = Maximum Dry Density/Optimum Moisture Content

EI = Expansion Index

SO4 = Soluble Sulfate Content

DSR = Direct Shear, Remolded

DS = Direct Shear, Undisturbed

SA = Sieve Analysis (1" through #200 sieve)

Hydro = Particle Size Analysis (SA with Hydrometer)

200 = Percent Passing #200 Sieve

Consol = Consolidation

SE = Sand Equivalent

Rval = R-Value

ATT = Atterberg Limits

Albus-Keefe & Associates, Inc. Plate A-1



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

MPHollow-Stem Auger

The Olson Company

B-1

271.5

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

5

10

15

20

ARTIFICIAL FILL  (Af)
Silty Sand (SM): Dark brown, moist, medium dense, fine to 
medium grained sand, organics, trace fine grained sand, pores, 
pocket of sand

@ 4 ft, loose, increased sand, no pores

ALLUVIUM (Qal)
Silty Sand (SM): Light reddish brown, moist, loose, fine to 
medium grained sand, pores, decreased clay

@ 10 ft, mottled reddish brown and gray, slightly moist,
medium dense, fine grained sand, trace fine gravel,  iron oxide, 
decreased fines

@ 20 ft, dense

27

30

34

25

14

11

9.2

8.9

10.1

11

16.5

114.7

106.6

125.2

115.3

110.7

Consol SA 
Hydro

Consol

Albus-Keefe & Associates, Inc. Plate A-2



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

MPHollow-Stem Auger

The Olson Company

B-1

271.5

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

30

35

40

45

@ 30 ft, light brown, very dense, fine to medium grained sand

@ 35 ft, dense, fine to coarse grained sand, clay nodules

Silty Sand (SM): Mottled light grayish brown and reddish 
brown, moist, dense, fine grained sand, mica present

Silt (ML): Mottled light grayish brown and reddish brown, 
moist, very stiff, mica present

23

34

31

28

17

SA Hydro

Albus-Keefe & Associates, Inc. Plate A-3

25



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

MPHollow-Stem Auger

The Olson Company

B-1

271.5

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

Silty Sand (SM): Mottled light brown and reddish brown, moist, 
dense, fine grained sand, mica present, 2" layer of silt

End of boring at depth of 51.5 ft. Backfilled with  soil cutting. 
No groundwater encountered.

29

Albus-Keefe & Associates, Inc. Plate A-4

50



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-2

272.5

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

5

10

15

20

ARTIFICIAL FILL  (Af)

Silty Sand (SM): Medium brown, moist, loose, fine to 
medium grained sand, some pores, organics, debris, trace
gravel, with clay

@ 4 ft, reddish brown, very moist, very loose, increased pores

ALLUVIUM (Qal)

Silty Sand (SM): Brown, medium dense, fine to coarse grained 
sand, trace gravel, organics, pocket of medium grained sand,
some pores

@ 10 ft, reddish brown, loose, some clay, decreased pores

@ 15 ft, light brown, medium dense, trace fine gravel, iron 
oxide

@ 20 ft, dense, decreased gravel

End of  boring at depth of 23 ft. No groundwater encountered. 
Backfilled with soil cutting.

9

19

10

22

5

22

9.6

8.5

9.2

10.3

114.1

114.9

110.3

120.9

SO4 DS 

 pH 
Resist Ch

Max, EI

Consol

Consol

Albus-Keefe & Associates, Inc. Plate A-5



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-3

273.3

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

5

10

15

20

ARTIFICIAL FILL  (Af)

Silty Sand (SM): Brown, moist, medium dense, fine to 
coarse grained sand, organics, trace coarse gravel

@ 4 ft, loose, increased sand, trace fine to medium gravel, mica
present

ALLUVIUM (Qal)
Silty Sand (SM): Light brown, very moist, medium dense, 
coarse grained sand

Sand with Silt (SP-SM): Light brown gray, moist, medium 
dense, fine to coarse grained sand, with fine to coarse gravel

Silty Sand (SM): Light brown, dense, fine to coarse grained sand, 
trace gravel

@ 16.5 ft, gravel layer

@ 20 ft, 2 inch layer of clayey silt, no gravel

22

28

17

20

13

23

4.2

5.2

6.6

4.4

111

89.2

113.4

115.2

Albus-Keefe & Associates, Inc. Plate A-6



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-3

273.3

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

30

35

40

45

Lean Clay (CL): Brown, moist, very stiff, fine to medium 
grained sand, trace coarse grained sand, iron oxide, mica present, 
some silt

Silty Sand (SM): Light brown, moist, dense, fine to 
medium grained sand, trace gravel, mica present, iron oxide

Silty Sand with Gravel (SM): Light brown, slightly moist, very 
dense, fine to coarse grained sand, fine to coarse gravel, mica 
present

Silty Sand (SM): Reddish brown, moist, medium dense, fine to 
coarse grained sand, mica present

Silt (ML): Grayish brown, moist, very stiff, trace fine grained 
sand, mica present, iron oxide specs, some clay

@ 45 ft, hard

13

29

50

9

10

200 ATT

200

200 ATT

Albus-Keefe & Associates, Inc. Plate A-7
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-3

273.3

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

Silty Sand (SM): Reddish brown, moist, dense, mica present

Clay (CL): Brown, moist, hard, mica present, trace sand, few silt, 
iron oxide

End of boring at depth of 51.5. No groundwater encountered. 
backfilled with soil cutting.

24

32.7

Albus-Keefe & Associates, Inc. Plate A-8

50
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APPENDIX B 

 

RELEVANT SOIL LABORATORY TESTING 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



COARSE FINE COARSE MEDIUM FINE

Description

Silty Sand (SM)

Albus-Keefe & Associates, Inc. Plate B-1

2783.00

GRAIN SIZE DISTRIBUTION

Job Number Location

B-1

GRAVEL
COBBLES SILT AND CLAY
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COARSE FINE COARSE MEDIUM FINE

Description

Silty Sand (SM)

Albus-Keefe & Associates, Inc. Plate B-2

2783.00

GRAIN SIZE DISTRIBUTION

Job Number Location

B-1

GRAVEL
COBBLES SILT AND CLAY

SAND
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APPENDIX C 

 

PERCOLATION TESTING AND ANALYSES 

 

 

 

 

 

 

 

 

 

 



Client: Job. No.: 2783.00

Date Tested: Test by: MP

Location:

Top of Casing to Bottom of Well (ft): 25

Elev. of Ground Surface (ft): 271.5

Diam. of Test Hole (in): 8

Diam. of Casing (in): 3

Ht. to Top of Casing (ft): 0

Water Tempurature (C°): 21

Elapsed Time Depth to H2O Flow Rate Total H2O used

 (minutes) (ft) (gal./min.) (gal)

0 11:58 20 0.30 0.00

1 11:59 20 0.20 0.25

2 12:00 20 0.10 0.50

4 12:02 20 0.15 0.80

6 12:04 20 0.15 1.05

8 12:06 20 0.15 1.35

12 12:10 20 0.15 1.95

17 12:15 20 0.15 2.70

22 12:20 20 0.15 3.45

32 12:30 20 0.15 4.95

42 12:40 20 0.15 6.45

72 13:10 20 0.15 10.95

Constant Head

Time

Field Percolation Testing - Constant Head 

5/2/2019

P-1

The Olson Company
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ALBUS-KEEFE ASSOCIATES, INC. Plate C-1  



Client: Job. No.: 2783.00

Date Tested: Test by: MP

Location:

Top of Casing to Bottom of Well (ft): 10

Elev. of Ground Surface (ft): 271.5

Diam. of Test Hole (in): 8

Diam. of Casing (in): 3

Ht. to Top of Casing (ft): 0

Water Tempurature (C°): 21

Elapsed Time Depth to H2O Flow Rate Total H2O used

 (minutes) (ft) (gal./min.) (gal)

0 13:25 5 0.20 0.00

1 13:26 5 0.10 0.15

2 13:27 5  < 0.06 0.30

Time

Field Percolation Testing - Constant Head 

The Olson Company

5/2/2019

P-2

Constant Head
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ALBUS-KEEFE ASSOCIATES, INC. Plate C-2  



J.N.: 2783.00

Client:  Olson

Well No.:  P‐1

Condition 1

Condition 2

Condition 3

Units:

1

25 feet

20 feet

5 feet

4.0 Inches

Minimum Volume Required: 1473.4 Gal. 

0.15 Gal/min.

21 Celsius

0.9647 ft^3/min.

Ignore Tᵤ

1

3.07E‐04 ft/min.

0.22 in./hr.

ALBUS-KEEFE & ASSOCIATES, INC. Plate C-3

High water Table with Water Above the Well Bottom

High Water Table & Water Below Bottom of Well

Low Water Table

INFILTRATION WELL DESIGN
Constant Head

USBR 7300‐89 Method

The presence or absence of a water table or 

impervious soil layer within a distance of less than 

three times that of the water depth in the well 

(measured from the water surface) will enable the 

water table to be classified  as Condition I, 

Condition II, Condtion III.

Low Water Table‐When the distance from the 

water surface in the test well to the ground water 

table, or to an impervious soil layer which is 

considered for test puposes to be equivalent to a 

water table, is greater than three times the depth 

of water in the well, classify as Condition I.

High Water Table‐When the distance from the 

water surface in the test well to the ground water 

table or to an impervious layer is less than three 

times the depth of water in the well, a high water 

table condition exists. Use Condition II when the 

water table  or impervious layer is below the well 

bottom. Use Condition III when the water table or 

impervious layer is above the well bottom. 

(Viscosity of Water @ Temp. T) / (Viscosity of water @ 20° C) (V):

Unsaturated Distance Between the Water Surface in the Well and 

the Water table (Tᵤ):

Factor of Safety:

Coefficient of Permeability @ 20° C (k₂₀):

Design k₂₀:

Temperature (T):

Depth to Water (h₂):

Enter Condition (1, 2 or 3):

Ground Surface to Bottom of Well (h₁):

Height of Water in the Well (h₁‐h₂=h):

Radius of Well (r):

Discharge Rate of Water Into Well for Steady‐State Condition (q):



J.N.: 2783.00

Client:  Olson

Well No.:  P‐2

Condition 1

Condition 2

Condition 3

Units:

1

10 feet

5 feet

5 feet

4.0 Inches

Minimum Volume Required: 1473.4 Gal. 

< 0.06 Gal/min.

21 Celsius

0.9647 ft^3/min.

Ignore Tᵤ

1

1.23E‐04 ft/min.

< 0.09 in./hr.

ALBUS-KEEFE & ASSOCIATES, INC. Plate C-4

Discharge Rate of Water Into Well for Steady‐State Condition (q):

INFILTRATION WELL DESIGN
Constant Head

USBR 7300‐89 Method

Low Water Table

High Water Table & Water Below Bottom of Well

High water Table with Water Above the Well Bottom

Enter Condition (1, 2 or 3):

Ground Surface to Bottom of Well (h₁):

Depth to Water (h₂):

Height of Water in the Well (h₁‐h₂=h):

Radius of Well (r):

The presence or absence of a water table or 

impervious soil layer within a distance of less than 

three times that of the water depth in the well 

(measured from the water surface) will enable the 

water table to be classified  as Condition I, 

Condition II, Condtion III.

Low Water Table‐When the distance from the 

water surface in the test well to the ground water 

table, or to an impervious soil layer which is 

considered for test puposes to be equivalent to a 

water table, is greater than three times the depth 

of water in the well, classify as Condition I.

High Water Table‐When the distance from the 

water surface in the test well to the ground water 

table or to an impervious layer is less than three 

times the depth of water in the well, a high water 

table condition exists. Use Condition II when the 

water table  or impervious layer is below the well 

bottom. Use Condition III when the water table or 

impervious layer is above the well bottom. 

Temperature (T):

(Viscosity of Water @ Temp. T) / (Viscosity of water @ 20° C) (V):

Unsaturated Distance Between the Water Surface in the Well and 

the Water table (Tᵤ):

Factor of Safety:

Coefficient of Permeability @ 20° C (k₂₀):

Design k₂₀:
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MODULAR WETLANDS SYSTEM O&M MANUAL 
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Maintenance Guidelines for  

Modular Wetland System - Linear 
 
 

Maintenance Summary 
 

o Remove Trash from Screening Device – average maintenance interval is 6 to 12 months.  
  (5 minute average service time). 

o Remove Sediment from Separation Chamber – average maintenance interval is 12 to 24 months. 
 (10 minute average service time).  

o Replace Cartridge Filter Media – average maintenance interval 12 to 24 months. 
  (10-15 minute per cartridge average service time). 

o Replace Drain Down Filter Media – average maintenance interval is 12 to 24 months. 
 (5 minute average service time).  

o Trim Vegetation – average maintenance interval is 6 to 12 months. 
  (Service time varies).  

 
System Diagram 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

Access to screening device, separation 
chamber and cartridge filter 

Access to drain 
down filter 

Pre-Treatment  
Chamber 

Biofiltration Chamber 

Discharge  
Chamber 

Outflow 
Pipe 

Inflow Pipe 
(optional) 
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Maintenance Procedures  
 

Screening Device 
 

1. Remove grate or manhole cover to gain access to the screening device in the Pre-
Treatment Chamber. Vault type units do not have screening device. Maintenance 
can be performed without entry.   

2. Remove all pollutants collected by the screening device.  Removal can be done 
manually or with the use of a vacuum truck.  The hose of the vacuum truck will not 
damage the screening device.  

3. Screening device can easily be removed from the Pre-Treatment Chamber to gain 
access to separation chamber and media filters below. Replace grate or manhole 
cover when completed. 

 
Separation Chamber 
 

1. Perform maintenance procedures of screening device listed above before 
maintaining the separation chamber.  

2. With a pressure washer spray down pollutants accumulated on walls and cartridge 
filters.  

3. Vacuum out Separation Chamber and remove all accumulated pollutants. Replace 
screening device, grate or manhole cover when completed. 
 

Cartridge Filters 
 

1. Perform maintenance procedures on screening device and separation chamber 
before maintaining cartridge filters.  

2. Enter separation chamber. 
3. Unscrew the two bolts holding the lid on each cartridge filter and remove lid. 
4. Remove each of 4 to 8 media cages holding the media in place.   
5. Spray down the cartridge filter to remove any accumulated pollutants. 
6. Vacuum out old media and accumulated pollutants.  
7. Reinstall media cages and fill with new media from manufacturer or outside 

supplier. Manufacturer will provide specification of media and sources to purchase.  
8. Replace the lid and tighten down bolts. Replace screening device, grate or 

manhole cover when completed.  
 
Drain Down Filter 
 

1. Remove hatch or manhole cover over discharge chamber and enter chamber.  
2. Unlock and lift drain down filter housing and remove old media block. Replace with 

new media block. Lower drain down filter housing and lock into place.  
3. Exit chamber and replace hatch or manhole cover.  
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Maintenance Notes 
 

 
1. Following maintenance and/or inspection, it is recommended the maintenance 

operator prepare a maintenance/inspection record.  The record should include any 
maintenance activities performed, amount and description of debris collected, and 
condition of the system and its various filter mechanisms.  
 

2. The owner should keep maintenance/inspection record(s) for a minimum of five 
years from the date of maintenance.  These records should be made available to 
the governing municipality for inspection upon request at any time. 
 

3. Transport all debris, trash, organics and sediments to approved facility for disposal 
in accordance with local and state requirements. 
 

4. Entry into chambers may require confined space training based on state and local 
regulations.  
 

5. No fertilizer shall be used in the Biofiltration Chamber.  
 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 
architect. Amount of irrigation required is dependent on plant species. Some plants 
may require irrigation.  
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Maintenance Procedure Illustration 
 
 
 

 
Screening Device  
 
The screening device is located directly 
under the manhole or grate over the  
Pre-Treatment Chamber. It’s mounted  
directly underneath for easy access 
and cleaning. Device can be cleaned by 
hand or with a vacuum truck.  
 
 
 
 
 
 
 
Separation Chamber 
 
The separation chamber is located 
directly beneath the screening device.  
It can be quickly cleaned using a  
vacuum truck or by hand. A pressure 
washer is useful to assist in the  
cleaning process. 
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Cartridge Filters 
 
The cartridge filters are located in the  
Pre-Treatment chamber connected to  
the wall adjacent to the biofiltration  
chamber. The cartridges have  
removable tops to access the  
individual media filters. Once the 
cartridge is open media can be 
easily removed and replaced by hand  
or a vacuum truck.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Drain Down Filter 
 
The drain down filter is located in the  
Discharge Chamber. The drain filter 
unlocks from the wall mount and hinges 
up. Remove filter block and replace with  
new block.   
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Trim Vegetation 
 
Vegetation should be maintained in the 
same manner as surrounding vegetation 
and trimmed as needed. No fertilizer shall  
be used on the plants. Irrigation 
per the recommendation of the  
manufacturer and or landscape  
architect. Different types of vegetation 
requires different amounts of  
irrigation.  
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Inspection Form 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name  Date                   / / Time AM / PM

Weather Condition    Additional Notes

Yes

Depth:

Yes No

Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.):  

Other Inspection Items:

 Storm Event in Last 72-hours?           No          Yes           Type of Inspection             Routine               Follow Up                 Complaint                  Storm

Office personnel to complete section to 

the left.

2972 San Luis Rey Road, Oceanside, CA 92058     P (760) 433-7640     F (760) 433-3176

Inspection Report                              
Modular Wetlands System      

        

Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system?

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber?

Any signs of improper functioning in the discharge chamber?  Note issues in comments section.

Chamber:

Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly?

Structural Integrity:

Working Condition:
Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging the

unit?

Is there standing water in inappropriate areas after a dry period?

Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting 

pressure?

Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting 

pressure?

Does the MWS unit show signs of  structural deterioration (cracks in the wall, damage to frame)?

Project Name   

Project Address 

Inspection Checklist

CommentsNo

Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter?  If yes, 

specify which one in the comments section.  Note depth of accumulation in in pre-treatment chamber.

Is there a septic or foul odor coming from inside the system?

Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)?

Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below.

Sediment / Silt / Clay

Trash / Bags / Bottles

Green Waste / Leaves / Foliage

Waste: Plant Information

No Cleaning Needed

Recommended Maintenance

Additional Notes:

Damage to Plants

Plant Replacement

Plant Trimming

Schedule Maintenance as Planned

Needs Immediate Maintenance
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Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name   Date                   / / Time AM / PM

Weather Condition    Additional Notes

Site 

Map #

Comments:

2972 San Luis Rey Road, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176

Inlet and Outlet 

Pipe Condition

Drain Down Pipe 

Condition

Discharge Chamber 

Condition

Drain Down Media 

Condition

Plant Condition

Media Filter 

Condition

Long:

MWS 

Sedimentation 

Basin

Total Debris 

Accumulation

Condition of Media  

25/50/75/100      

(will be changed    

@ 75%)

Operational Per 

Manufactures' 

Specifications           

(If not, why?)

Lat: MWS             

Catch Basins

GPS Coordinates     

of Insert

Manufacturer / 

Description / Sizing

Trash 

Accumulation

Foliage 

Accumulation

Sediment 

Accumulation

Type of Inspection             Routine               Follow Up                 Complaint                  Storm  Storm Event in Last 72-hours?            No           Yes           

Office personnel to complete section to 

the left.

Project Address 

Project Name   

Cleaning and Maintenance Report     
Modular Wetlands System
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County of Los Angeles D-1 February 2014

S-1: Storm Drain Message and Signage

Purpose

Waste material dumped into storm drain inlets can adversely impact surface and ground
waters. In fact, any material discharged into the storm drain system has the potential to
significantly impact downstream receiving waters. Storm drain messages have become
a popular method of alerting and reminding the public about the effects of and the
prohibitions against waste disposal into the storm drain system. The signs are typically
stenciled or affixed near the storm drain inlet or catch basin. The message simply
informs the public that dumping of wastes into storm drain inlets is prohibited and/or that
the drain ultimately discharges into receiving waters.

General Guidance

 The signs must be placed so they are easily visible to the public.

 Be aware that signs placed on sidewalk will be worn by foot traffic.

Design Specifications

 Signs with language and/or graphical icons that prohibit illegal dumping, must be
posted at designated public access points along channels and streams within the
project area. Consult with Los Angeles County Department of Public Works
(LACDPW) staff to determine specific signage requirements for channels and
streams.

 Storm drain message markers, placards, concrete stamps, or stenciled
language/icons (e.g., “No Dumping – Drains to the Ocean”) are required at all
storm drain inlets and catch basins within the project area to discourage illegal or
inadvertent dumping. Signs should be placed in clear sight facing anyone
approaching the storm drain inlet or catch basin from either side (see Figure D-1
and Figure D-2). LACDPW staff should be contacted to determine specific
requirements for types of signs and methods of application. A stencil can be
purchased for a nominal fee from LACDPW Building and Safety Office by calling
(626) 458-3171. All storm drain inlet and catch basin locations must be identified
on the project site map.

Maintenance Requirements

Legibility and visibility of markers and signs should be maintained (e.g., signs should be
repainted or replaced as necessary). If required by LACDPW, the owner/operator or
homeowner’s association shall enter into a maintenance agreement with the agency or
record a deed restriction upon the property title to maintain the legibility of placards and
signs.



S-1: Storm Drain Message and Signage

County of Los Angeles D-2 February 2014

Figure D-1. Storm Drain Message Location – Curb Type Inlet

Figure D-2. Storm Drain Message Location – Catch Basin/Area Type Inlet

CONCRETE
PERIMETER



County of Los Angeles D-19 February 2014

S-8: Landscape Irrigation Practices

Purpose

Irrigation runoff provides a pathway for pollutants (i.e., nutrients, bacteria, organics,
sediment) to enter the storm drain system. By effectively irrigating, less runoff is
produced resulting in less potential for pollutants to enter the storm drain system.

General Guidance

 Do not allow irrigation runoff from the landscaped area to drain directly to storm
drain system.

 Minimize use of fertilizer, pesticides, and herbicides on landscaped areas.

 Plan sites with sufficient landscaped area and dispersal capacity (e.g., ability to
receive irrigation water without generating runoff).

 Consult a landscape professional regarding appropriate plants, fertilizer,
mulching applications, and irrigation requirements (if any) to ensure healthy
vegetation growth.

Design Specifications

 Choose plants that minimize the need for fertilizer and pesticides.

 Group plants with similar water requirements and water accordingly.

 Use mulch to minimize evaporation and erosion.

 Include a vegetative boundary around project site to act as a filter.

 Design the irrigation system to only water areas that need it.

 Install an approved subsurface drip, pop-up, or other irrigation system.1 The
irrigation system should employ effective energy dissipation and uniform flow
spreading methods to prevent erosion and facilitate efficient dispersion.

 Install rain sensors to shut off the irrigation system during and after storm events.

 Include pressure sensors to shut off flow-through system in case of sudden
pressure drop. A sudden pressure drop may indicate a broken irrigation head or
water line.

 If the hydraulic conductivity in the soil is not sufficient for the necessary water
application rate, implement soil amendments to avoid potential geotechnical
hazards (i.e., liquefaction, landslide, collapsible soils, and expansive soils).

1
If alternative distribution systems (e.g., spray irrigation) are approved, the County will establish

guidelines to implement these new systems.



S-8: Landscape Irrigation Practices

County of Los Angeles D-20 February 2014

 For sites located on or within 50 feet of a steep slope (15% or greater), do not
irrigate landscape within three days of a storm event to avoid potential
geotechnical instability.2

 Implement Integrated Pest Management practices.

For additional guidelines and requirements, refer to the Los Angeles County
Department of Health Services.

Maintenance Requirements

Maintain irrigation areas to remove trash and debris and loose vegetation. Rehabilitate
areas of bare soil. If a rain or pressure sensor is installed, it should be checked
periodically to ensure proper function. Inspect and maintain irrigation equipment and
components to ensure proper functionality. Clean equipment as necessary to prevent
algae growth and vector breeding. Maintenance agreements between LACDPW and
the owner/operator may be required. Failure to properly maintain building and property
may subject the property owner to citation.

2
As determined by the City of Los Angeles, Building and Safety Division
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Storm drains are for rain… 
they’re not pooper scoopers.

L.A. County residents walk a dog without picking up 
the droppings more than 62,000 times per month.

Disease-causing dog waste washes from the 
ground and streets into storm drains and 
flows straight to the ocean — untreated. 

Remember to bring a bag and 
clean up after your dog.

PP ickick UpUp AfterAfter YourYour Pooch!Pooch!



Dog owners can help solve the stormwater pollution 

problem by taking these easy steps…

•   Clean up after your dog every single time.

•   Take advantage of the complimentary waste bags 

offered in dispensers at local parks.

•   Ensure you always have extra bags in your car so 

you are prepared when you travel with your dog.

•   Carry extra bags when walking your dog and make 

them available to other pet owners who are without.

•   Teach children how to properly clean up after a pet.  

Encourage them to throw the used bags in the 

nearest trash receptacle if they are away from home.

•   Put a friendly message on the bulletin board at 

the local dog park to remind pet owners to clean 

up after their dogs.

•   Tell friends and neighbors about the ill effects of 

animal waste on the environment.  Encourage 

them to clean up after their pets as well.

Tips for Dog Owners:



AA YardYard is ais a Terrible Terrible 
ThingThing toto Waste!Waste!

Storm drains are for rain…not yard waste.

Residential yard waste represents about 13 percent 
of the total waste generated in L.A. County.

Pesticides, fertilizer and yard waste such as leaves and 
mowed grass wash from the ground and streets into storm 

drains and flow straight to the ocean — untreated. 

Remember to use pesticides and fertilizer 
wisely and pick-up yard waste.



Tips For Yard Care:

L.A. County residents can help solve the stormwater 

pollution problem by taking these easy steps…

•  Do not over-fertilize and do not use fertilizer or pesticides 

near ditches, gutters or storm drains.

•  Do not use fertilizer or pesticides before a rain.

•  Follow the directions on the label carefully.

•  Use pesticides sparingly — more is not better.  

“Spot” apply, rather than “blanket” apply.

•  When watering your lawn, use the least amount of 

water possible so it doesn’t run into the street carrying 

pesticides and other chemicals with it.

•  Use non-toxic products for your garden and lawn 

whenever possible.

•  If you must store pesticides or fertilizer, make sure 

they are in a sealed, water-proof container in a 

covered area to prevent runoff.

•  Do not blow, sweep, hose or rake leaves or other 

yard trimmings into the street, gutter or storm drain.

A message from the County of Los Angeles Department of Public Works.

Printed on recycled paper.



DoDon’t Paint the’t Paint the Town Red!Town Red!

Storm drains are for rain…
they’re not for paint disposal.

More than 197,000 times each month, L.A. County residents 
wash their dirty paint brushes under an outdoor faucet.

This dirty rinse water flows into the street, down the
storm drain and straight to the ocean — untreated.

Remember to clean water-based paint brushes in the
sink, rinse oil-based paint brushes with paint thinner, and 

take old paint and paint-related products to a Household 
Hazardous Waste/E-Waste collection event.



Tips for Paint Clean-Up:

L.A. County residents can help solve the stormwater 

pollution problem by taking these easy steps when 

working with paint and paint-related products…

•   Never dispose of paint or paint-related products in the 

gutters or storm drains.  This is called illegal dumping.  

Take them to a Household Hazardous Waste/E-Waste 

collection event.  Call 1 (888) CLEAN LA or visit 

www.888CleanLA.com to locate an event near you.

•   Buy only what you need.  Reuse leftover paint for 

touch-ups or donate it to a local graffiti abatement 

program.  Recycle or use excess paint.

•   Clean water-based paint brushes in the sink.

•   Oil-based paints should be cleaned with paint thinner.  

Filter and reuse paint thinner.  Set the used thinner 

aside in a closed jar to settle-out paint particles.

•   Store paints and paint-related products in rigid, 

durable and watertight containers with 

tight-fitting covers.

A message from the County of Los Angeles Department of Public Works.

Printed on recycled paper.





Are You a Litter Bug 
Are You a Litter Bug 

and and DoDon’t Know It?t Know It?

Take our quiz!

Have you ever...

• Dropped a cigarette butt or trash on the ground?

• Failed to pick up after your dog while out on a walk?

• Overwatered your lawn after applying 

fertilizers/pesticides?

• Disposed of used motor oil in the street, 

gutter or garbage?

If you answered yes to any of these actions, then 

YOU ARE A LITTER BUG!

Each of these behaviors contribute to stormwater 

pollution, which contaminates our ocean and 

waterways, kills marine life and causes beach closures.

You can become part of the solution! 

To find out how, flip this card over.

For more information, call or visit:



Follow these simple steps to 
prevent stormwater pollution

•   Put your garbage where it belongs — in the trash can.

•   Pick up after your dog when out on a walk.

•   Reduce pesticide and fertilizer use; don’t overwater 

after application or apply if rain is forecast.

•   Dispose of used motor oil at an oil recycling center 

or at a free Household Hazardous Waste/E-Waste 

collection event.

A message from the County of Los Angeles Department of Public Works.

Printed on recycled paper.

Follow these simple steps to 
Follow these simple steps to 

prevent storm
water pollution:

prevent storm
water pollution:
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MM No. Mitigation Measure Method of 
Verification 

Timing of 
Implementation Responsibility 

Status/Date/ 
Initials 

Air Quality 

 AQ-1 Fugitive Dust Control. 
The project must follow the standard SCAQMD 
rules and requirements with regards to 
fugitive dust control, which includes, but are 
not limited to the following: 
1. All active construction areas shall be 

watered two (2) times daily. 
2. Speed on unpaved roads shall be reduced 

to less than 15 mph. 
3. Any visible dirt deposition on any public 

roadway shall be swept or washed at the 
site access points within 30 minutes. 

4. Any on-site stockpiles of debris, dirt or 
other dusty material shall be covered or 
watered twice daily. 

5. All operations on any unpaved surface 
shall be suspended if winds exceed 15 
mph. 

6. Access points shall be washed or swept 
daily. 

7. Construction sites shall be sandbagged for 
erosion control. 

 

Monitoring/Field 
Inspection 
 
 

Prior to Issuance 
of Grading 
Permits and 
during all 
construction  
 

Planning & 
Economic 
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MM No. Mitigation Measure Method of 
Verification 

Timing of 
Implementation Responsibility 

Status/Date/ 
Initials 

 AQ-1 

(Cont.) 

8. Apply nontoxic chemical soil stabilizers 
according to manufacturers’ specifications 
to all inactive construction areas 
(previously graded areas inactive for 10 
days or more). 

9. Cover all trucks hauling dirt, sand, soil, or 
other loose materials, and maintain at 
least 2 feet of freeboard space in 
accordance with the requirements of 
California Vehicle Code (CVC) section 
23114. 

10. Pave or gravel construction access roads 
at least 100 feet onto the site from the 
main road and use gravel aprons at truck 
exits. 

11. Replace the ground cover of disturbed 
areas as quickly possible. 

12. A fugitive dust control plan should be 
prepared and submitted to SCAQMD prior 
to the start of construction. 

 

Monitoring/Field 
Inspection 
 
 

Prior to Issuance 
of Grading 
Permits and 
during all 
construction  
 

Planning & 
Economic 
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MM No. Mitigation Measure Method of 
Verification 

Timing of 
Implementation Responsibility 

Status/Date/ 
Initials 

 AQ-2 Construction Management Plan. 
Prepare and implement a Construction 
Management Plan which will include Best 
Available Control Measures for review and 
acceptance by the City Building Official. The 
plan shall include strategies for ensuring the 
following measures are implemented:  
1. Require all construction equipment to 

have Tier 3 modified to Tier 4 or Tier 4 
low emission “clean diesel” engines that 
include diesel oxidation catalysts and 
diesel particulate filters that meet the 
latest CARB best available control 
technology. 

2. All construction vehicles shall be 
prohibited from excessive idling. 
Excessive idling is defined as five (5) 
minutes or longer. 

3. Minimize the simultaneous operation of 
multiple construction equipment units. 

4. The use of heavy construction equipment 
and earthmoving activity should be 
suspended during Air Alerts when the Air 
Quality Index reaches the “Unhealthy” 
level. 

 

Monitoring/Field 
Inspection 
 
 

Prior to Issuance 
of Grading 
Permits and 
during all 
construction  
 
 

Planning & 
Economic 
 

 



P a g e  4 

 

WILLARD & GARVEY RESIDENTIAL PROJECT MITIGATION MONITORING AND REPORTING PROGRAM 
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MM No. Mitigation Measure Method of 
Verification 

Timing of 
Implementation Responsibility 

Status/Date/ 
Initials 

AQ-2 

(Cont.) 

5. Establish an electricity supply to the 
construction site and use electric powered 
equipment instead of diesel-powered 
equipment or generators, where feasible. 

6. Establish staging areas for the 
construction equipment that are as 
distant as possible from adjacent sensitive 
receptors (residential land uses). 

7. Use haul trucks with on-road engines 
instead of off-road engines for on-site 
hauling. 

8. Utilize zero VOC and low VOC paints and 
solvents, wherever possible. 

9. Provide perimeter green screen 
construction fencing, with perimeter block 
walls to be constructed with the first 
phase of production homes. 

 

Monitoring/Field 
Inspection 
 
 

Prior to Issuance 
of Grading 
Permits and 
during all 
construction  
 
 

Planning & 
Economic 
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MM No. Mitigation Measure Method of 
Verification 

Timing of 
Implementation Responsibility 

Status/Date/ 
Initials 

Cultural Resources 

CUL-1 Unanticipated Discovery of Archaeological 
Resources.  
If an archaeological resource is encountered 
during ground-disturbing activities, work 
within 50 feet of the find must halt and a 
qualified archaeologist meeting the Secretary 
of the Interior’s Professional Qualifications 
Standards for archaeology must be contacted 
immediately to evaluate the find. If the 
discovery proves to be significant under 
CEQA, additional work such as data recovery 
excavation may be warranted. The on-site 
monitoring shall end when the project site 
excavation activities are completed, or sooner 
if the archaeologist indicates that the site has 
a low potential for archeological resources. 
During monitoring, the archaeologist shall 
complete monitoring logs on a daily basis. The 
logs will provide descriptions of the daily 
activities, including construction activities, 
locations, soil, and any cultural materials 
identified. Following completion of 
monitoring, the archaeologist shall prepare a 
summary memorandum of finds, their 
significance under CEQA and their disposition. 
(*Note: The California Historical Resources 
Information System contains a listing of 
qualified archaeologists at 
www.chrisinfo.org.) 

Monitoring/Field 
Inspection 
 

 

Prior to Issuance 
of Grading 
Permits and 
during 
construction 

 

Planning & 
Economic 

 

 

about:blank
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MM No. Mitigation Measure Method of 
Verification 

Timing of 
Implementation Responsibility 

Status/Date/ 
Initials 

CUL-2 Unanticipated Discovery of Human 
Remains.  
The discovery of human remains is always a 
possibility during ground-disturbing activities. 
If human remains are found, the State of 
California Health and Safety Code Section 
7050.5 states that no further disturbance 
shall occur until the county coroner has made 
a determination of origin and disposition 
pursuant to Public Resources Code Section 
5097.98. In the event of an unanticipated 
discovery of human remains, the county 
coroner must be notified immediately. If the 
human remains are determined to be 
prehistoric, the coroner will notify the Native 
American Heritage Commission (NAHC), 
which will determine and notify a most likely 
descendant (MLD). The MLD shall complete 
the inspection of the site within 48 hours of 
notification and may recommend scientific 
removal and nondestructive analysis of 
human remains and items associated with 
Native American burials. 

Monitoring/Field 
Inspection 
 

Prior to Issuance 
of Grading 
Permits 

 

Planning & 
Economic 
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MM No. Mitigation Measure Method of 
Verification 

Timing of 
Implementation Responsibility 

Status/Date/ 
Initials 

Hazards and Hazardous Materials 

HAZ-1 Lead-Based Paint (LBP).  
Prior to issuance of any demolition permit for 
the Project, the Applicant shall demonstrate 
that the existing onsite structures haven been 
surveyed for LBP, and that any identified LBP 
have been prior to activities with the potential 
to disturb painted surfaces, in accordance 
with all applicable laws.  

Plan Check 
 

Prior to Issuance 
of Demolition 
Permits 

 

Planning & 
Economic 
 

 

HAZ-2 
Asbestos Containing Materials (ACM). 
Prior to issuance of any demolition permit for 
the Project, the Applicant shall demonstrate 
that the existing onsite structures haven been 
surveyed for ACM. The survey shall include 
sampling of suspect ACM which shall be 
collected for laboratory analysis of asbestos in 
order to determine the need for compliance 
with EPA National Emission Standard for 
Hazardous Air Pollutants (NESHAP) 
regulations.  All ACM shall be removed from 
the site prior to activities with the potential to 
disturb affected surfaces, in accordance with 
all applicable laws.  

Plan Check 

 

Prior to Issuance 
of Demolition 
Permits 

 

Planning & 
Economic 

 

 

HAZ-3 Traffic Control Plan. Prior to any grading or 
construction activities, the Applicant shall 
prepare a construction traffic control plan for 
review and approval by the City Engineer to 
ensure emergency access routes are not 
obstructed.  
 

Plan Check 
 

Prior to Issuance 
of Grading 
Permits 

 

Building Division 
 

 



P a g e  8 

 

WILLARD & GARVEY RESIDENTIAL PROJECT MITIGATION MONITORING AND REPORTING PROGRAM 
General Plan Amendment 19-01; Zone Change 19-01; Planned Development Review 19-01; Vesting Tentative Tract Map 82875 
 

MM No. Mitigation Measure Method of 
Verification 

Timing of 
Implementation Responsibility 

Status/Date/ 
Initials 

Noise 

NOI-1 On-Site Impacts - Construction Noise. 
• All construction equipment shall be 

equipped with mufflers and other 
suitable noise attenuation devices (e.g., 
engine shields). 

• Grading and construction contractors 
shall use quieter equipment as opposed 
to noisier equipment (such as rubber-
tired equipment rather than track 
equipment), to the maximum extent 
feasible. 

• If feasible, electric hook-ups shall be 
provided to avoid the use of generators. 
If electric service is determined to be 
infeasible for the site, only whisper-quiet 
generators shall be used (i.e., inverter 
generators capable of providing variable 
load. 

• Use electric air compressors and similar 
power tools rather than diesel 
equipment, where feasible. 

• Locate staging area, generators and 
stationary construction equipment as far 
from the adjacent residential homes as 
feasible. 

 

Field Inspection 

 

During all Project 
construction 
activities 

 

Planning & 
Economic 
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MM No. Mitigation Measure Method of 
Verification 

Timing of 
Implementation Responsibility 

Status/Date/ 
Initials 

NOI-1 

(Cont.) 

• Construction-related equipment, 
including heavy-duty equipment, motor 
vehicles, and portable equipment, shall 
be turned off when not in use for more 
than 5 minutes. 

• Post a sign in a readily visible location at 
the project site that indicates the dates 
and duration of construction activities, 
as well as provide a telephone number 
where residents can enquire about the 
construction process and register 
complaints to an assigned construction 
noise disturbance coordinator. 

 

Field Inspection 

 

During all Project 
construction 
activities 

 

Planning & 
Economic 

 

 

NOI-2 On-Site Impacts - Operational Noise. 
The final building plans for the Project shall 
ensure that HVAC units are not located within 
an area of the Project site that would 
contribute to a noise level exceedance at any 
adjacent property line, per the City of 
Rosemead Municipal Code requirements. To 
meet the City’s noise standards the following 
measures should be followed: 
• The combined noise level of all units 

operating simultaneously shall not exceed 
60 dB(A) during daytime hours (7 a.m. to 
10 p.m.) and 45 dB(A) during nighttime 
hours (10 p.m. to 7 a.m.). 

• HVAC units should be rated at 76 dB or 
less. 

 

Plan Check/ Field 
Inspection 

 

During demolition, 
grading, 
construction 
activities  

 

Planning & 
Economic 
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MM No. Mitigation Measure Method of 
Verification 

Timing of 
Implementation Responsibility 

Status/Date/ 
Initials 

 
Transportation 

 
TR-1 

 

Construction Traffic.  
During all grading and construction activities, 
the Project Applicant shall insure that its 
contractor implement the following 
measures. 
• Minimize construction traffic during peak 

traffic periods of weekday 7:00 a.m. to 
9:00 a.m., weekday mid-day school pick-up 
periods, and weekday PM peak period of 
4:00 p.m. to 6:00 p.m. 

• Contact the Garvey School District at (626) 
307-3400 regarding the potential impact 
upon existing school bus routes. 

• The Construction Manager or designee 
should notify the Garvey School District of 
the expected start and end dates for 
various portions of the project that may 
affect traffic within nearby school areas. 

• Provide unrestricted access to schools for 
school buses. 

• Avoid delays to transported students 
resulted by truck and construction traffic. 

• Avoid adverse impacts on school buses’ on-
time performance and passenger safety 
resulting from changed traffic patterns, 
lane adjustment, traffic light patterns, and 
altered bus stops during and after 
construction. 

 

 Field Inspection During All Grading 
and Construction 

Building Division  
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MM No. Mitigation Measure Method of 
Verification 

Timing of 
Implementation Responsibility 

Status/Date/ 
Initials 

 
TR-1 
(Cont.)  

 
• Construction trucks and other vehicles 

are required to stop when encountering 
school buses using red-flashing-lights 
must-stop-indicators per the California 
Vehicle Code (CVC). 

• Contractors must install and maintain 
appropriate traffic controls (signs and 
signals) to ensure vehicular and 
pedestrian safety. 

• Contractors must maintain ongoing 
communication with Garvey School 
District school administrators, providing 
sufficient notice to forewarn children and 
parents when existing vehicle routes to 
school may be impacted. 

• Continue to maintain access to the 
passenger loading areas for parents 
dropping off their children. 

• Contractors must maintain ongoing 
communication with Garvey School 
District school administrators, providing 
sufficient notice to forewarn children and 
parents when existing pedestrian routes 
to school may be impacted. 

• Contractors must maintain safe and 
convenient pedestrian routes to all 
nearby schools. The District will provide 
School Pedestrian Route Maps upon 
request. 

 
 

 Field Inspection During All Grading 
and Construction 

Building Division  
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Initials 

 
TR-1 
(Cont.)  

 
• No staging or parking of construction-

related vehicles, including worker- 
transport vehicles, should occur on or 
adjacent to a school property. 

• Barriers and/or fencing must be installed 
to secure construction equipment and to 
minimize trespassing, vandalism, short-
cut attractions, and attractive nuisances. 

• The school’s hours are from 7:55 AM to 
2:35 PM. Project construction shall avoid 
interference with school traffic from 7:30 
a.m. to 8:00 a.m. and from 2:30 p.m. to 
3:00 p.m. on school day so that faculty 
and parents can enter and leave the site 
as needed. 

 Field Inspection During All Grading 
and Construction 

Building Division 
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WILLARD & GARVEY RESIDENTIAL PROJECT MITIGATION MONITORING AND REPORTING PROGRAM 
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MM No. Mitigation Measure Method of 
Verification 

Timing of 
Implementation Responsibility 

Status/Date/ 
Initials 

TR-2 Site Access.  
Prior to issuance of the first residential building 
permit, the Project applicant shall submit plans 
for the following measures to the City for 
review and approval. Prior to issuance of a 
certificate of occupancy, the Project applicant 
shall insure that the following measures are 
implemented as required by the City: 
• Sight distance at all Project access points 

should be reviewed with respect to City of 
Rosemead sight distance standards at the 
time of preparation of final grading, 
landscape, and street improvement plans. 

• Provide appropriate signage and pavement 
markings at the Project site driveways, 
including stop bars and stop signs and 
restrict project access through clear 
signage and other means. 

• Participate in any approved transportation 
or development impact fees established by  
the City of Rosemead. 

 

Plan Check/Field 
Inspections 

 

Prior to First 
Residential 
Building Permit / 
Prior to Occupancy 

 

Building Division  
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Initials 

Tribal Cultural Resources 
 
TCR-1 Native American Monitoring.  

If potential Native American resources are 
uncovered during grading, the applicant shall 
be required to halt work within 50 feet of the 
find, inform the Director of Planning & 
Economic or his/her designee immediately 
and retain a qualified professional 
archaeologist and an experienced and 
certified Native American monitor of 
Gabrieleño heritage to examine the material 
to determine whether it is a “unique cultural 
resource” as defined in Section 21083.2 (g) of 
the State CEQA Statues.  If this determination 
is positive, the scientifically consequential 
information shall be fully recovered by the 
archaeologist and Native American 
monitor.  Work may continue outside the area 
of the find. However, no further work shall 
occur in theimmediate location of the find 
until all information recovery has been 
completed and a report concerning same filed 
with the County, a designated repository as 
appropriate and made available to interested 
representatives of Native American tribes that 
are traditionally and culturally affiliated with 
the Project area. 
  

Field Inspection 
 

During grading 
activities 

 

Planning & 
Economic 
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February 5, 2020 

 

Joann Lombardo 

City of Rosemead 

 

Via Email to: joann@jalcps.com 

 

Re: Native American Consultation, Pursuant to Senate Bill 18, Government Code §65352.3 and 

§65352.4, Willard & Garvey Residential Project, Los Angeles County 

 

Dear Ms. Lombardo: 

  

Attached is a consultation list of tribes with traditional lands or cultural places located within 

the boundaries of the above referenced counties.   

  

Government Code §65352.3 and §65352.4 require local governments to consult with 

California Native American tribes identified by the Native American Heritage Commission 

(NAHC) for the purpose of avoiding, protecting, and/or mitigating impacts to cultural 

places when creating or amending General Plans, Specific Plans and Community Plans.  

  

The law does not preclude initiating consultation with the tribes that are culturally and 

traditionally affiliated within your jurisdiction.  The NAHC believes that this is the best practice 

to ensure that tribes are consulted commensurate with the intent of the law.  

  

The NAHC also believes that agencies should also include with their notification letters, 

information regarding any cultural resources assessment that has been completed on the 

area of potential effect (APE), such as:  

  

1. The results of any record search that may have been conducted at an Information 

Center of the California Historical Resources Information System (CHRIS), including, 

but not limited to:  

 

• A listing of any and all known cultural resources that have already been 

recorded or are adjacent to the APE, such as known archaeological sites; 

• Copies of any and all cultural resource records and study reports that may have 

been provided by the Information Center as part of the records search 

response;  

• Whether the records search indicates a low, moderate or high probability that 

unrecorded cultural resources are located in the APE; and   

• If a survey is recommended by the Information Center to determine whether 

previously unrecorded cultural resources are present.  

 

2. The results of any archaeological inventory survey that was conducted, including:  

 

• Any report that may contain site forms, site significance, and suggested 

mitigation measures.  

 

 

 
 

CHAIRPERSON 

Laura Miranda  

Luiseño 

 

VICE CHAIRPERSON 

Reginald Pagaling 

Chumash 

 

SECRETARY 

Merri Lopez-Keifer 

Luiseño 

 

PARLIAMENTARIAN 

Russell Attebery 

Karuk  

 

COMMISSIONER 

Marshall McKay 

Wintun 

 

COMMISSIONER 

William Mungary 

Paiute/White Mountain 

Apache 

 

COMMISSIONER 

Joseph Myers 

Pomo 

 

COMMISSIONER 

Julie Tumamait-

Stenslie 

Chumash 

 

COMMISSIONER 

[Vacant] 

 

EXECUTIVE SECRETARY 

Christina Snider 

Pomo 

 

NAHC HEADQUARTERS 

1550 Harbor Boulevard  

Suite 100 

West Sacramento, 

California 95691 

(916) 373-3710 

nahc@nahc.ca.gov 

NAHC.ca.gov 
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All information regarding site locations, Native American human remains, and associated funerary 

objects should be in a separate confidential addendum, and not be made available for public 

disclosure in accordance with Government Code §6254.10.  

  

3. The result of the Sacred Lands File (SLF) check conducted through the Native American Heritage Commission 

was positive.  Please contact the Gabrieleno/Tongva San Gabriel Band of Mission Indians and the Gabrieleno 

Band of Mission Indians – Kizh Nation on the attached list for more information.       

  

4. Any ethnographic studies conducted for any area including all or part of the APE; and 

5. Any geotechnical reports regarding all or part of the APE. 

Lead agencies should be aware that records maintained by the NAHC and CHRIS are not exhaustive.  A tribe 

may be the only source of information regarding the existence of a tribal cultural resource.  

This information will aid tribes in determining whether to request formal consultation.  In the event, that they do, 

having the information beforehand will help to facilitate the consultation process.  

If you receive notification of change of addresses and phone numbers from tribes, please notify the NAHC. With 

your assistance, we are able to assure that our consultation list remains current.    

If you have any questions or need additional information, please contact me at my email address: 

steven.quinn@nahc.ca.gov.  

Sincerely,  

 

 

 

 

Steven Quinn 

Associate Governmental Program Analyst 

 

Attachment  

  

 



Gabrieleno Band of Mission 
Indians - Kizh Nation
Andrew Salas, Chairperson
P.O. Box 393 
Covina, CA, 91723
Phone: (626) 926 - 4131
admin@gabrielenoindians.org

Gabrieleno

Gabrieleno/Tongva San Gabriel 
Band of Mission Indians
Anthony Morales, Chairperson
P.O. Box 693 
San Gabriel, CA, 91778
Phone: (626) 483 - 3564
Fax: (626) 286-1262
GTTribalcouncil@aol.com

Gabrieleno

Gabrielino /Tongva Nation
Sandonne Goad, Chairperson
106 1/2 Judge John Aiso St.,  
#231 
Los Angeles, CA, 90012
Phone: (951) 807 - 0479
sgoad@gabrielino-tongva.com

Gabrielino

Gabrielino Tongva Indians of 
California Tribal Council
Robert Dorame, Chairperson
P.O. Box 490 
Bellflower, CA, 90707
Phone: (562) 761 - 6417
Fax: (562) 761-6417
gtongva@gmail.com

Gabrielino

Gabrielino-Tongva Tribe
Charles Alvarez, 
23454 Vanowen Street 
West Hills, CA, 91307
Phone: (310) 403 - 6048
roadkingcharles@aol.com

Gabrielino

1 of 1

This list is current only as of the date of this document. Distribution of this list does not relieve any person of statutory responsibility as defined in Section 7050.5 of 
the Health and Safety Code, Section 5097.94 of the Public Resource Section 5097.98 of the Public Resources Code.
 
This list is only applicable for contacting local Native Americans with regard to cultural resources assessment for the proposed Willard & Garvey Residential 
Project, Los Angeles County.

PROJ-2020-
000622

02/05/2020 08:42 AM

Native American Heritage Commission
Native American Contact List

Los Angeles County
2/5/2020
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1.0 Introduction           
 
The purpose of this air quality and greenhouse gas (GHG) analysis is to determine whether 
the estimated criteria air pollutants and greenhouse gas emissions generated from the 
construction and operation of the proposed Willard and Garvey Residential Development 
(hereinafter referred to as project) would cause significant impacts to air resources.  
 
This assessment was conducted within the context of the California Environmental Quality 
Act (CEQA, California Public Resources Code Sections 21000, et seq.). The methodology 
follows the California Air Resources Board (CARB), the South Coast Air Quality 
Management District (SCAQMD), and City of Rosemead recommendations for 
quantification of emissions and evaluation of potential impacts. 
 
1.1 Site Location 
  
The proposed Willard and Garvey Residential Developmental project site is located along 
the west side of Willard Avenue, approximately 900 feet north of Garvey Avenue, in the 
City of Rosemead, California. The project site is located within the South Coast Air Basin 
(SCAB), the SCAQMD Metropolitan Forecast Area, and the West San Gabriel Valley-8. 
 
The project site is bounded by residential uses to the north and south, Willard Avenue and 
Willard Elementary School to the east, and open space to the west. 
 
The project site is currently zoned for Light Multiple Residential (R-2) and the City of 
Rosemead General Plan land use map designates the project site as Medium Density 
Residential. 
 
The project location map is provided in Exhibit A. 
 
1.2 Project Description 
 
The project proposes to construct and operate 31 multifamily residential units. The 1.20-
acre project site is currently occupied by two residential homes. 
 
The residential project will displace the existing residential buildings on-site. The site plan 
used for this analysis, provided by KTGY Architecture, is illustrated in Exhibit B. Table 1 
summarizes the proposed project land uses. 
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Table 1 
Land Use Summary 

Land Use Quantity Metric1 

Multi-Family Residential 31 Dwelling Units 

Parking Lot 73 Spaces 

 
The project consist of demolishing  approximately 1,470 square feet of residential buildings 
as part of the construction process. The site requires the import of approximately 1,000 
cubic yards of fill material during grading phase.   
 
The project requires a General Plan amendment to change the land use from Medium 
Density Residential to High Density Residential land use and requires a zone change from 
Light Multiple Residential (R-2) to Planned Development (PD). 
 
Construction of the project is estimated to begin in the year 2021 and last approximately 
12 months. Construction activities are expected to consist of demolition, site preparation, 
grading, building construction, paving, and architectural coating. The project is expected to 
be operational in the year 2022 . 
 
1.3 Sensitive Receptors 
 
Sensitive receptors are considered land uses or other types of population groups that are 
more sensitive to air pollution exposure. Sensitive population groups include children, the 
elderly, the acutely and chronically ill, and those with cardio-respiratory diseases. For CEQA 
purposes, the SCAQMD considers a sensitive receptor to be a location where a sensitive 
individual could remain for 24-hours or longer, such as residences, hospitals, and schools 
(etc), as described in the Localized Significance Threshold Methodology (SCAQMD 2008a, 
page 3-2). 
 
The nearest sensitive land uses are considered the residential homes located immediately 
adjacent to the project site to the north and south (less than 25 meters), Willard 
Elementary School to the west of the site (25 meters) and residential uses to the east (75 
meters). Sensitive receptors are located within 25 meters of the project site. 
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1.4 Summary of Analysis Results 
 
Table 2 provides a summary of the CEQA air quality impact analysis results. 
 

Table 2 
CEQA Air Quality Impact Criteria 

Air Quality Impact Criteria Potentially 
Significant 

Potentially 
Significant 

Unless 
Mitigated 

Less Than 
Significant 

Impact 

No 
Impact 

Would the project:         

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

  X  

c) 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? 

  X  

d) Expose sensitive receptors to substantial pollutant 
concentrations? 

 X   

e) Result in other emissions (such as those leading 
to odors) adversely affecting a substantial 
number of people? 

  X  

 
 
Table 3 provides a summary of the CEQA GHG impact criteria analysis results. 
 

Table 3 
CEQA GHG Impact Criteria 

GHG Impact Criteria Potentially 
Significant 

Potentially 
Significant 

Unless 
Mitigated 

Less Than 
Significant 

Impact 

No 
Impact 

Would the project:         

a) Generate greenhouse gas emissions, either 
directly or indirectly, that may have a significant 
impact on the environment? 

  X  

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

  X  
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1.5 Recommended Mitigation Measures  

 
The following mitigation measures are recommended to help ensure the project does 
expose sensitive receptors to substantial pollutant concentrations. In particular, given the 
close proximity of sensitive receptors, including children at Willard Elementary School, 
several standard dust control measures have been included as mitigation to ensure 
adequate enforcement and compliance. 
 
Construction Mitigation Measures: 

 
MM-1   The project must follow the standard SCAQMD rules and requirements with 

regards to fugitive dust control, which includes, but are not limited to the 
following: 

 
1. All active construction areas shall be watered two (2) times daily. 
2. Speed on unpaved roads shall be reduced to less than 15 mph. 
3. Any visible dirt deposition on any public roadway shall be swept or 

washed at the site access points within 30 minutes. 
4. Any on-site stockpiles of debris, dirt or other dusty material shall be 

covered or watered twice daily. 
5. All operations on any unpaved surface shall be suspended if winds 

exceed 15 mph. 
6. Access points shall be washed or swept daily. 
7. Construction sites shall be sandbagged for erosion control. 
8. Apply nontoxic chemical soil stabilizers according to manufacturers’ 

specifications to all inactive construction areas (previously graded 
areas inactive for 10 days or more). 

9. Cover all trucks hauling dirt, sand, soil, or other loose materials, and 
maintain at least 2 feet of freeboard space in accordance with the 
requirements of California Vehicle Code (CVC) section 23114. 

10. Pave or gravel construction access roads at least 100 feet onto the site 
from the main road and use gravel aprons at truck exits. 

11. Replace the ground cover of disturbed areas as quickly possible. 
12. A fugitive dust control plan should be prepared and submitted to 

SCAQMD prior to the start of construction. 
 

MM-2   Prepare and implement a Construction Management Plan which will include 
Best Available Control Measures to be submitted to the City of Rosemead. 
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MM-3   Construction equipment shall be maintained in proper tune. 

MM-4   Require all construction equipment to have Tier 3 modified to Tier 4 or Tier 4 
low emission “clean diesel” engines that include diesel oxidation catalysts 
and diesel particulate filters that meet the latest CARB best available control 
technology. 
 

MM-5   All construction vehicles shall be prohibited from excessive idling. Excessive 
idling is defined as five (5) minutes or longer. 

MM-6   Minimize the simultaneous operation of multiple construction equipment 
units. 

MM-7   The use of heavy construction equipment and earthmoving activity should be 
suspended during Air Alerts when the Air Quality Index reaches the 
“Unhealthy” level. 

MM-8   Establish an electricity supply to the construction site and use electric 
powered equipment instead of diesel-powered equipment or generators, 
where feasible. 

MM-9   Establish staging areas for the construction equipment that are as distant as 
possible from adjacent sensitive receptors (residential land uses). 

MM-10 Use haul trucks with on-road engines instead of off-road engines for on-site 
hauling. 

MM-11 Utilize zero VOC and low VOC paints and solvents, wherever possible. 
 

MM-12 Provide temporary dust barriers or construct perimeter walls during the first   
phase of construction. 
 

1.6  Recommended Project Design Features   
 

The following recommended project design features are considered standard building code 
requirements and best practices that will be included in the project design.  
 
DF-1.   Comply with the mandatory requirements of Title 24 part 11 of the California 

Building Standards Code (CALGreen) and the Title 24 Part 6 Building 
Efficiency Standards, including net zero energy requirements.  
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DF-2.   Implement water conservation strategies, including low flow fixtures and 
toilets, water efficient irrigation systems, drought tolerant/native 
landscaping, and reduce the amount of turf. 

DF-3.   Comply with the mandatory requirements of CalRecycle’s residential recycling 
program and implement zero waste strategies. 

 
DF-4.   Provide the necessary infrastructure to support electric vehicle charging for 

both the residential and commercial components of the project. 
  
DF-5.   Use electric powered landscaping equipment for landscape maintenance. 
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2.0 Air Quality Setting          
 
The Federal Clean Air Act (§ 7602) defines air pollution as any agent or combination of 
such agents, including any physical, chemical, biological, or radioactive substance which is 
emitted into or otherwise enters the ambient air. Household combustion devices, motor 
vehicles, industrial facilities and forest fires are common sources of air pollution. Air 
pollution can cause disease, allergies and death. It affects soil, water, crops, vegetation, 
manmade materials, animals, wildlife, weather, visibility, and climate. It can also cause 
damage to and deterioration of property, present hazards to transportation, and negatively 
impact the economy. 
 
This section provides background information on criteria air pollutants, the applicable 
federal, state and local regulations concerning air pollution, and the existing physical 
setting of the project within the context of local air quality. 
 

2.1 Description of Air Pollutants1. 
 

The following section describes the air pollutants of concern related to the project. Criteria 
air pollutants are defined as those pollutants for which the federal and state governments 
have established air quality standards for outdoor or ambient concentrations to protect 
public health. The following descriptions of criteria air pollutants have been provided by 
the SCAQMD. 
 
 Carbon Monoxide (CO) is a colorless, odorless, toxic gas produced by incomplete 

combustion of carbon-containing fuels (e.g., gasoline, diesel fuel, and biomass). 
Sources include motor vehicle exhaust, industrial processes (metals processing and 
chemical manufacturing), residential wood burning, and natural sources. CO is 
somewhat soluble in water; therefore, rainfall and fog can suppress CO conditions. 
CO enters the body through the lungs, dissolves in the blood, and competes with 
oxygen, often replacing it in the blood, thus reducing the blood's ability to transport 
oxygen to vital organs in the body. The ambient air quality standard for carbon 
monoxide is intended to protect persons whose medical condition already 
compromises their circulatory system's ability to deliver oxygen. These medical 
conditions include certain heart ailments, chronic lung diseases, and anemia. Persons 
with these conditions have reduced exercise capacity even when exposed to relatively 
low levels of CO. Fetuses are at risk because their blood has an even greater affinity to 
bind with CO. Smokers are also at risk from ambient CO levels because smoking 

 
1 SCAQMD. Guidance Document for Addressing Air Quality Issues in General Plans and Local Planning (May 6, 
2005) 
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increases the background level of CO in their blood. The South Coast basin has 
recently achieved attainment status for carbon monoxide by both USEPA and CARB. 
 

 Nitrogen Dioxide (NO2) is a byproduct of fuel combustion. The principal form of 
nitrogen oxide produced by combustion is nitric oxide (NO), but NO reacts quickly to 
form NO2, creating the mixture of NO and NO2 commonly called NOx. NO2 acts as an 
acute irritant and, in equal concentrations, is more injurious than NO. At atmospheric 
concentrations, however, NO2 is only potentially irritating. There is some indication of 
a relationship between NO2 and chronic pulmonary fibrosis. Some increase in 
bronchitis in young children has also been observed at concentrations below 0.3 parts 
per million (ppm). NO2 absorbs blue light which results in a brownish red cast to the 
atmosphere and reduced visibility. Although NO2 concentrations have not exceeded 
national standards since 1991 and the state hourly standard since 1993, NOx 
emissions remain of concern because of their contribution to the formation of O3 and 
particulate matter. 

 
 Ozone (O3) is one of a number of substances called photochemical oxidants that are 

formed when volatile organic compounds (VOC) and NOx react in the presence of 
ultraviolet sunlight. O3 concentrations in the South Coast basin are typically among 
the highest in the nation, and the damaging effects of photochemical smog, which is 
a popular name for a number of oxidants in combination, are generally related to the 
concentrations of O3. Individuals exercising outdoors, children, and people with 
preexisting lung disease, such as asthma and chronic pulmonary lung disease, are 
considered to be the subgroups most susceptible to O3 effects. Short-term exposures 
(lasting for a few hours) to O3 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. In recent years, a correlation between elevated ambient O3 levels and 
increases in daily hospital admission rates, as well as mortality, has also been 
reported. The South Coast Air Basin is designated by the USEPA as an extreme non-
attainment area for ozone. Although O3 concentrations have declined substantially 
since the early 1990s, the South Coast basin continues to have peak O3 levels that 
exceed both state and federal standards. 
 

 Fine Particulate Matter (PM10) consists of extremely small suspended particles or 
droplets 10 microns or smaller in diameter that can lodge in the lungs, contributing 
to respiratory problems. PM10 arises from such sources as re-entrained road dust, 
diesel soot, combustion products, tire and brake abrasion, construction operations, 
and fires. It is also formed in the atmosphere from NOx and SO2 reactions with 
ammonia. PM10 scatters light and significantly reduces visibility. Inhalable particulates 
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pose a serious health hazard, alone or in combination with other pollutants. More 
than half of the smallest particles inhaled will be deposited in the lungs and can cause 
permanent lung damage. Inhalable particulates can also have a damaging effect on 
health by interfering with the body’s mechanism for clearing the respiratory tract or 
by acting as a carrier of an absorbed toxic substance. The South Coast basin has 
recently achieved federal attainment status for PM10, but is non-attainment based on 
state requirements. 
 

 Ultra-Fine Particulate Matter (PM2.5) is defined as particulate matter with a 
diameter less than 2.5 microns and is a subset of PM10. PM2.5 consists mostly of 
products from the reaction of NOx and SO2 with ammonia, secondary organics, finer 
dust particles, and the combustion of fuels, including diesel soot. PM2.5 can cause 
exacerbation of symptoms in sensitive patients with respiratory or cardiovascular 
disease, declines in pulmonary function growth in children, and increased risk of 
premature death from heart or lung diseases in the elderly. Daily fluctuations in PM2.5 

levels have been related to hospital admissions for acute respiratory conditions, school 
absences, and increased medication use in children and adults with asthma. The 
South Coast basin is designated as non-attainment for PM2.5 by both federal and state 
standards. 

 
 Sulfur dioxide (SO2) is a colorless, pungent gas formed primarily by the combustion 

of sulfur-containing fossil fuels. Health effects include acute respiratory symptoms and 
difficulty in breathing for children. Individuals with asthma may experience 
constriction of airways with exposure to SO2. Though SO2 concentrations have been 
reduced to levels well below state and federal standards, further reductions in SO2 
emissions are needed because SO2 is a precursor to sulfate and PM10. The South Coast 
basin is considered a SO2 attainment area by USEPA and CARB. 

 
 Lead (Pb) is a toxic heavy metal that can be emitted into the air through some 

industrial processes, burning of leaded gasoline and past use of lead-based consumer 
products. Lead is a neurotoxin that accumulates in soft tissues and bones, damages 
the nervous system, and causes blood disorders. It is particularly problematic in 
children, in that permanent brain damage may result, even if blood levels are 
promptly normalized with treatment. Concentrations of lead once exceeded the state 
and federal air quality standards by a wide margin, but as a result of the removal of 
lead from motor vehicle gasoline, ambient air quality standards for lead have not 
been exceeded since 1982. Though special monitoring sites immediately downwind 
of lead sources recorded localized violations of the state standard in 1994, no 
violations have been recorded since. Consequently, the South Coast basin is 
designated as an attainment area for lead by both the USEPA and CARB. This report 
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does not analyze lead emissions from the project, as it is not expected to emit lead in 
any significant measurable quantity. 

 
 Volatile Organic Compounds (VOC), although not actually a criteria air pollutant, 

VOCs are regulated by the SCAQMD because they cause chemical reactions which 
contribute to the formation of ozone. VOCs are also transformed into organic 
aerosols in the atmosphere, contributing to higher PM10 and lower visibility levels. 
Sources of VOCs include combustion engines, and evaporative emissions associated 
with fuel, paints and solvents, asphalt paving, and the use of household consumer 
products such as aerosols. Although health-based standards have not been 
established for VOCs, health effects can occur from exposures to high concentrations 
of VOC. Some hydrocarbon components classified as VOC emissions are hazardous air 
pollutants. Benzene, for example, is a hydrocarbon component of VOC emissions that 
are known to be a human carcinogen. The term reactive organic gases (ROG) are 
often used interchangeably with VOC.  
 

 Toxic Air Contaminants (TACs) are defined as air pollutants which may cause or 
contribute to an increase in mortality or serious illness, or which may pose a hazard to 
human health, and for which there is no concentration that does not present some 
risk. This contrasts with the criteria pollutants, in that there is no threshold level for 
TAC exposure below which adverse health impacts are not expected to occur.  The 
majority of the estimated health risk from TACs can be attributed to a relatively few 
compounds, the most common being diesel particulate matter (DPM) from diesel 
engine exhaust. In addition to DPM, benzene and 1,3-butadiene are also significant 
contributors to overall ambient public health risk in California.  

 
2.2 Federal and State Ambient Air Quality Standards 
 
The Federal Clean Air Act, which was last amended in 1990, requires the EPA to set 
National Ambient Air Quality Standards (NAAQS) for criteria pollutants considered harmful 
to public health and the environment. The State of California has also established 
additional and more stringent California Ambient Air Quality Standards (CAAQS) in 
addition to the seven criteria pollutants designated by the federal government.  
 
AAQS are designed to protect the health and welfare of the populace with a reasonable 
margin of safety. The standards are divided into two categories, primary standards and 
secondary standards. Primary standards are implemented to provide protection for the 
“sensitive” populations such as those with asthma, or the children and elderly. Secondary 
standards are to provide protection against visible pollution as well as damage to the 
surrounding environment, including animals, crops, and buildings.  
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Table 4 shows the Federal and State Ambient Air Quality Standards. 
 

Table 4 
Federal and State Ambient Air Quality Standards (AAQS)1 

Air Pollutant Averaging Time 2 
Federal Standard 

(NAAQS)2 
California Standard 

(CAAQS)2 

Ozone 
1 Hour -- 0.09 ppm 

8 Hour 0.070 ppm 0.070 ppm 

Carbon Monoxide 
(CO) 

1 Hour 35 ppm 20 ppm 
   

8 Hour 9 ppm 9 ppm 

Nitrogen Dioxide 
(NO2) 

1 Hour 0.100 ppm 0.18 ppm 

Annual 0.053 ppm 0.030 ppm 

Sulfur Dioxide 
(SO2)  

1 Hour 0.075 ppm 0.25 ppm 

3 Hour 0.5 ppm3 -- 

24 Hour -- 0.04 ppm 

Particulate Matter 
(PM10) 

24 Hour 150 μg/m³ 50 μg/m³ 

Mean -- 20 μg/m³ 

Particulate Matter 
(PM2.5) 

24 Hour 35 μg/m³ -- 

Annual 12 μg/m³ 12 μg/m³ 

Lead 

30-day -- 1.5 μg/m 

Quarter 1.5 μg/m -- 

3-month average 0.15 μg/m -- 

Visibility reducing 
particles 

8 Hour -- 
0.23/km extinction coefficient. 

(10-mile visibility standard) 

Sulfates 24 Hour -- 25 μg/m 

Vinyl chloride 24 Hour -- 0.01 ppm 

Hydrogen sulfide 24 Hour -- 0.03 ppm 
1 Source: USEPA: https://www.epa.gov/criteria-air-pollutants/naaqs-table and  
               CARB:  https://ww2.arb.ca.gov/resources/california-ambient-air-quality-standards 
2 ppm = parts per million of air, by volume; μg/m3 = micrograms per cubic meter; Annual = Annual  
  Arithmetic Mean; 30-day = 30-day average; Quarter = Calendar quarter. 
3 Secondary standards 
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Several pollutants listed in Table 4 are not addressed in this analysis. Lead is not included 
because the project is not anticipated to emit lead. Visibility-reducing particles are not 
explicitly addressed in this analysis because particulate matter is addressed.  The project is 
not expected to generate or be exposed to vinyl chloride because proposed project uses do 
not utilize the chemical processes that create this pollutant and there are no such uses in 
the project vicinity. The proposed project is not expected to cause exposure to hydrogen 
sulfide because it would not generate hydrogen sulfide in any substantial quantity. 
 
2.3 Attainment Status 
 
The Clean Air Act requires states to prepare a State Implementation Plan (SIP) to ensure air 
quality meets the NAAQS. The California Air Resources Board (CARB) provides designations 
of attainment for air basins where AAQS are either met or exceeded. If the AAQS are met, 
the area is designated as being in “attainment”, if the air pollutant concentrations exceed 
the AAQS, than the area is designated as being “nonattainment”. If there is inadequate or 
inconclusive data to make a definitive attainment designation, the area is considered 
“unclassified.”  
 
National nonattainment areas are further designated as marginal, moderate, serious, 
severe, or extreme as a function of deviation from standards. Each standard has a different 
definition, or ‘form’ of what constitutes attainment, based on specific air quality statistics. 
For example, the Federal 8-hour CO standard is not to be exceeded more than once per 
year; therefore, an area is in attainment of the CO standard if no more than one 8-hour 
ambient air monitoring values exceeds the threshold per year. In contrast, the federal 
annual PM2.5 standard is met if the three-year average of the annual average PM2.5 
concentration is less than or equal to the standard. 
 

When a state submits a request to the EPA to re-designate a nonattainment area to 
attainment, the Clean Air Act (CAA) section 175A(a) requires that the state (or states, if the 
area is a multi-state area) submit a maintenance plan ensuring the area can maintain the 
air quality standard for which the area is to be re-designated for at least 10 years following 
the effective date of re-designation. Table 5 lists the attainment status for the criteria 
pollutants in the South Coast Air Basin (SCAB). 
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Table 5 
South Coast Air Basin Attainment Status1 

Pollutant  State Status National Status 

Ozone   Nonattainment   Nonattainment (Extreme)2 

Carbon monoxide   Attainment   
Attainment 

(Maintenance) 

Nitrogen dioxide  Attainment   
Attainment  

(Maintenance) 

PM10  Nonattainment   
Attainment 

(Maintenance) 

PM2.5  Nonattainment   Nonattainment   

Lead Attainment   Nonattainment (Partial)3 
1 Source: California Air Resources Board. http://www.arb.ca.gov/desig/adm/adm.htm 
2 8-Hour Ozone. 
2 Partial Nonattainment designation – Los Angeles County portion of Basin only. 

 
2.4 South Coast Air Quality Management District (SCAQMD) 
 
The agency responsible for air pollution control for the South Coast Air Basin (SCAB) is the 
South Coast Air Quality Management District (SCAQMD). SCAQMD is responsible for 
controlling emissions primarily from stationary sources. SCAQMD maintains air quality 
monitoring stations throughout the SCAB. SCAQMD, in coordination with the Southern 
California Association of Governments, is also responsible for developing, updating, and 
implementing the Air Quality Management Plan (AQMP) for the SCAB.  An AQMP is a plan 
prepared and implemented by an air pollution district for a county or region designated as 
nonattainment of the federal and/or California ambient air quality standards. The term 
nonattainment area is used to refer to an air SCAB where one or more ambient air quality 
standards are exceeded. 
 
Every three (3) years the SCAQMD prepares a new AQMP, updating the previous plan and 
having a 20-year horizon. The latest version is the 2016 AQMP. The 2016 AQMP is a 
regional blueprint for achieving the federal air quality standards and healthful air. While air 
quality has dramatically improved over the years, the SCAB still exceeds federal public 
health standards for both ozone and particulate matter (PM) and experiences some of the 
worst air pollution in the nation. The 2016 AQMP includes both stationary and mobile 
source strategies to ensure that rapidly approaching attainment deadlines are met, that 
public health is protected to the maximum extent feasible, and that the region is not faced 
with burdensome sanctions if the Plan is not approved or if the NAAQS are not met on 
time. 
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The most significant air quality challenge in the SCAB is to reduce nitrogen oxide (NOx) 
emissions sufficiently to meet the upcoming ozone standard deadlines. Based on the 
inventory and modeling results, 522 tons per day (tpd) of total SCAB NOx 2012 emissions 
are projected to drop to 255 tpd and 214 tpd in the 8-hour ozone attainment years of 
2023 and 2031 respectively, due to continued implementation of already adopted 
regulatory actions (“baseline emissions”). The analysis suggests that total SCAB emissions 
of NOx must be reduced to approximately 141 tpd in 2023 and 96 tpd in 2031 to attain 
the 8-hour ozone standards. This represents an additional 45 percent reduction in NOx in 
2023, and an additional 55 percent NOx reduction beyond 2031 levels. 
 
The SCAQMD establishes a program of rules and regulations to obtain attainment of the 
state and federal standards in conjunction with the AQMP. Several of the rules and 
regulations that may be applicable to this project include, but are not limited to, the 
following:  
 
SCAQMD Rule 402 prohibits a person from discharging from any source whatsoever such 
quantities of air contaminants or other material which cause injury, detriment, nuisance, or 
annoyance to any considerable number of persons or to the public, or which endanger the 
comfort, repose, health or safety of any such persons or the public, or which cause, or have 
a natural tendency to cause, injury or damage to business or property. 
 
SCAQMD Rule 403 governs emissions of fugitive dust during construction and operation 
activities. Compliance with this rule is achieved through application of standard Best 
Management Practices, such as application of water or chemical stabilizers to disturbed 
soils, covering haul vehicles, restricting vehicle speeds on unpaved roads to 15 miles per 
hour, sweeping loose dirt from paved site access roadways, cessation of construction 
activity when winds exceed 25 mph, and establishing a permanent ground cover on 
finished sites. 
 
SCAQMD Rule 445  restricts wood burning devices from being installed into any new 
development and is intended to reduce the emissions of particulate matter for wood 
burning devices. 
 
SCAQMD Rule 1113 governs the sale, use, and manufacturing of architectural coating 
and limits the VOC content in paints and paint solvents. This rule regulates the VOC 
content of paints available during construction. Therefore, all paints and solvents used 
during construction and operation of project must comply with Rule 1113. 
 
SCAQMD Rule 1143 governs the manufacture, sale, and use of paint thinners and 
solvents used in thinning of coating materials, cleaning of coating application equipment, 
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and other solvent cleaning operations by limiting their VOC content.  This rule regulates the 
VOC content of solvents used during construction.  Solvents used during the construction 
phase must comply with this rule. 
 
SCAQMD Rule 1186 limits the presence of fugitive dust on paved and unpaved roads and 
sets certification protocols and requirements for street sweepers that are under contract to 
provide sweeping services to any federal, state, county, agency or special district such as 
water, air, sanitation, transit, or school district. 
 
SCAQMD Rule 1303 governs the permitting of re-located or new major emission sources, 
requiring Best Available Control Measures and setting significance limits for PM10 among 
other pollutants. 
 
SCAQMD Rule 2202 On-Road Motor Vehicle Mitigation Options, is to provide employers 
with a menu of options to reduce mobile source emissions generated from employee 
commutes, to comply with federal and state Clean Air Act requirements, Health & Safety 
Code Section 40458, and Section 182(d)(1)(B) of the federal Clean Air Act.  It applies to 
any employer who employs 250 or more employees on a full or part-time basis at a 
worksite for a consecutive six-month period calculated as a monthly average. 
 
2.5 South Coast Air Basin 
 
The project is located within the South Coast Air SCAB (SCAB). To the west of the SCAB is 
the Pacific Ocean. To the north and east are the San Gabriel, San Bernardino, and San 
Jacinto mountains, while the southern limit of the SCAB is the San Diego County line. The 
SCAB consists of Orange County, all of Los Angeles County except for the Antelope Valley, 
the non-desert portion of western San Bernardino County, and the western and Coachella 
Valley portions of Riverside County. 
 
The local dominant wind blows predominantly from the south-southwest with relatively 
low velocities. The annual average annual wind speed is about 10 miles per hour. Summer 
wind speeds average slightly higher than winter wind speeds. Low average wind speeds, 
together with a persistent temperature inversion limit the vertical dispersion of air 
pollutants throughout the SCAB.  
 
The region also experiences periods of hot, dry winds from the desert, known as Santa Ana 
winds. If the Santa Ana winds are strong, they can surpass the sea breeze, which blows 
from the ocean to the land, and carry the suspended dust and pollutants out to the ocean.  
If the winds are weak, they are opposed by the sea breeze and cause stagnation, resulting 
in high pollution events. 
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The annual average temperature varies little throughout much of the SCAB, ranging from 
the low to middle 60s (°F). With more pronounced oceanic influence, coastal areas show 
less variability in annual minimum and maximum temperatures than inland areas. 
 
The mountains surrounding the region form natural horizontal barriers to the dispersion of 
air contaminants. Air pollution created in the coastal regions and Los Angeles metropolitan 
area are transported inland until reaching the mountains, where the combination of 
mountains and temperature inversion layers generally prevent further dispersion. This poor 
ventilation results in a gradual degradation of air quality from the coastal areas to inland 
areas of the SCAB. Air stagnation may occur during the early evening and early morning 
periods of transition between day and nighttime flows.  
 
Temperature inversions are an important feature that limits the vertical depth through 
which pollution can be mixed. During the summer, coastal areas are characterized by a 
sharp discontinuity between the cool marine air at the surface and the warm, sinking air 
aloft within the high-pressure cell over the ocean to the west. This marine/subsidence 
inversion allows for good local mixing, but acts like a giant lid over the SCAB. The air 
remains stagnant, as the average wind speed in downtown Los Angeles becomes less than 
five mph.   
 
The second type of inversion forms on clear winter nights when cold air off the mountains 
sinks to the valley floor while the air aloft over the valley remains warm. This forms 
radiation inversions. These inversions, in conjunction with calm winds, trap pollutants such 
as those from automobile exhaust near their source. They lead to air pollution “hotspots” 
in heavily developed coastal areas of the SCAB, although onshore breezes often push the 
pollutants along canyons into the inland valleys. Summers are often periods of hazy 
visibility and occasionally unhealthful air, while winter air quality impacts tend to be highly 
localized and can consist of elevated levels of nitrogen dioxide and fine particulate matter. 
 
2.6 Local Climate and Meteorology 
 
The weather station closest to the project site is a National Weather Service Cooperative 
weather station located at Montebello station, (045790). Climatological data from the 
National Weather Service at this station is summarized in Table 6.  
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Table 6 
Meteorological Summary1 

Month 
Average Temperature (˚F) Mean Precipitation 

(inches) Max. Min. Mean 

January 69.4 47.8 58.6 3.69 

February 71.1 48.9 60.0 3.56 

March 72.9 50.4 61.6 2.82 

Total 77.6 53.2 65.3 0.78 

May 79.4 57.2 68.2 0.19 

June 83.7 60.8 72.3 0.06 

July 88.5 64.2 76.4 0.01 

August 89.7 65.2 77.4 0.02 

September 87.9 63.6 75.8 0.17 

October 82.6 58.3 70.4 0.28 

November 75.4 51.4 63.4 1.26 

December 70.8 47.2 59.0 1.94 

Annual 79.1 55.7 67.4 14.78 
1 Source: Western Regional Climate Center 2016-2019. Averages derived from measurements recorded 
between 1979 and 2011 at Montebello, (045790). 
 

2.7 Local Air Quality 
 
The air quality at any site is dependent on the regional air quality and local pollutant 
sources.  Regional air quality is determined by the release of pollutants throughout the air 
basin.  Estimates of the existing emissions in the Basin provided in the Final 2016 Air 
Quality Management Plan, prepared by SCAQMD, March 2017, indicate that collectively, 
mobile sources account for 60 percent of the VOC, 90 percent of the NOx emissions, 95 
percent of the CO emissions and 34 percent of directly emitted PM2.5, with another 13 
percent of PM2.5 from road dust. 
 
The SCAQMD has divided the SCAB into fourteen general forecasting areas and thirty eight 
Source Receptor Areas (SRA) for monitoring and reporting local air quality. The SCAQMD 
provides daily reports of the current air quality conditions in each general forecast area and 
SRA. The monitoring areas provide a general representation of the local meteorological, 
terrain, and air quality conditions within the SCAB. 
 
The project is located within the Metropolitan general forecasting area and West San 
Gabriel Valley air monitoring area (SRA-8).  
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Table 7 summarizes the published air quality monitoring data from 2015 through 2017, 
which is the most recent 3-year period available. These pollutant levels were used to 
comprise a “background” for the project location and existing local air quality. For criteria 
pollutants not monitored at the West San Gabriel Valley station, data from the nearest 
monitoring station with a comparable setting were used.  
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Table 7 
Local Air Quality 

Air Pollutant 
Location 

Averaging 
Time Item 2016 2017 2018 

Carbon 
Monoxide 

-- 
West San Gabriel 

Valley 

1 Hour 

Max 1-Hour (ppm) 1.5 2.2 2.0 

Exceeded State Standard (20 ppm) No No No 

Exceeded National Standard (35 ppm) No No No 

8 Hour 

Max 8 Hour (ppm) 1.0 1.7 1.4 

Exceeded State Standard (9 ppm) No No No 

Exceeded National Standard (9 ppm) No No No 

Ozone 
-- 

West San Gabriel 
Valley 

1 Hour 
Max 1-Hour (ppm) 0.126 0.139 0.112 

Days > State Standard (0.09 ppm) 12 16 8 

8 Hour 

Max 8 Hour (ppm) 0.090 0.100 0.090 

Days > State Standard (0.07 ppm) 19 36 19 

Days >National Standard (0.070 ppm) 18 36 19 

Nitrogen Dioxide 
-- 

West San Gabriel 
Valley 

1 Hour 
Max 1-Hour (ppm) 0.0719 0.0723 0.0682 

Exceeded State Standard (0.18 ppm) No No No 

Annual 

Annual Average (ppm) 0.0154 0.0152 0.014 

Exceeded >State Standard (0.030 ppm) No No No 

Exceeded >National Standard (0.053 ppm) No No No 

Sulfur Dioxide 
-- 

West San Gabriel 
Valley 

1 Hour 

Max 1 Hour (ppm) - - - 

Exceed State Standard (0.25 ppm) - - - 

Exceed National Standard (0.075 ppm) - - - 

Coarse Particles 
(PM10) 

-- 
East San Gabriel 

Valley 1 

24 Hour 

Max 24-Hour (μg/m³) 74 83 78 

Days > State Standard (50 μg/m³) 12 6 10 

Days >National Standard (150 μg/m³) 0 0 0 

Annual 
Annual Average (μg/m³) 33.7 32.1 32.2 

Exceeded State Standard (20 μg/m³) Yes Yes Yes 

Fine Particulates 
(PM2.5) 

-- 
West San Gabriel 

Valley 

24 Hour 
Max 24-Hour (μg/m³) 29.21 22.80 32.50 

Days >National Standard (35 μg/m³) 0 0 0 

Annual 

Annual Average (μg/m³) 9.59 9.72 10.28 

Exceeded State Standard (12 μg/m³) No No No 

Exceeded National Standard (15 μg/m³) No No No 

Source: EPA and ARB websites www.epa.gov/air/data.index.html and www.arb.ca.gov/adam/welcome.html 
 μg/m³ = micrograms per cubic meter 
ARB = California Air Resource Board   
EPA= Environmental Protection Agency   
ppm = part per million   
(- -) = Data not provided    
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3.0 Global Climate Change Setting       
 
Global climate change is the change in the average weather of the earth that is measured 
by such things as alterations in temperature, wind patterns, storms, and precipitation. 
Current data shows that the recent period of warming is occurring more rapidly than past 
geological events. The average global surface temperature has increased by approximately 
1.4° Fahrenheit since the early 20th Century. 1.4° Fahrenheit may seem like a small change, 
but it's an unusual event in Earth's recent history, and as we are seeing, even small changes 
in temperature can cause enormous changes in the environment.  
 
The planet’s climate record, preserved in tree rings, ice cores, and coral reefs, shows that 
the global average temperature has been stable over long periods of time. For example, at 
the end of the last ice age, when the Northeast United States was covered by more than 
3,000 feet of ice, average global temperatures were only 5° to 9° Fahrenheit cooler than 
today. The Intergovernmental Panel on Climate Change (IPCC), which includes more than 
1,300 scientists from the United States and other countries, forecasts a temperature rise of 
2.5° to 10° Fahrenheit over the next century. Therefore, significant changes to the 
environment are expected in the near future. 
 
The consequences of global climate change include more frequent and severe weather, 
worsening air pollution by increasing ground level ozone, higher rates of plant and animal 
extinction, more acidic and oxygen depleted oceans, strain on food and water resources, 
and threats to densely populated coastal and low lying areas from sea level rise. 
 
The impacts of climate change are already visible in the Southwest United States. In 
California, the consequences of climate change include; 
 
 A rise in sea levels resulting in the displacement of coastal businesses and 

residencies  
 A reduction in the quality and supply of water from the Sierra snowpack 
 Increased risk of large wildfires 
 Exacerbation of air quality problems 
 Reductions in the quality and quantity of agricultural products 
 An increased temperature and extreme weather events 
 A decrease in the health and productivity of California’s forests 
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3.1 Greenhouse Gases 
 
Most scientists agree the main cause of the current global warming trend is anthropogenic 
(human-induced) augmentation of the greenhouse effect. The greenhouse effect refers to 
the way gases in the earth’s atmosphere trap and re-emits long wave infrared radiation, 
acting like a blanket insulating the earth. Activities such as fossil fuel combustion, industrial 
processes, agriculture, and waste decomposition have elevated the concentration of 
greenhouse gases in the atmosphere beyond the level of naturally occurring 
concentrations. 
 
GHGs comprise less than 0.1 percent of the total atmospheric composition, yet they play 
an essential role in influencing climate. Greenhouse gases include naturally occurring 
compounds such as carbon dioxide (CO2), methane (CH4), water vapor (H2O), and nitrous 
oxide (N2O), while others are synthetic. Man-made GHGs include the chlorofluorocarbons 
(CFCs), hydrofluorocarbons (HFCs) and Perfluorocarbons (PFCs), as well as sulfur 
hexafluoride (SF6). Different GHGs have different effects on the Earth's warming. GHGs 
differ from each other in their ability to absorb energy (their "radiative efficiency") and how 
long they stay in the atmosphere, also known as the "lifetime". 
 
The Global Warming Potential (GWP) was developed to allow comparisons of the global 
warming impacts of different gases. Specifically, it is a measure of how much energy the 
emissions of 1 ton of a gas will absorb over a given period of time, relative to the emissions 
of 1 ton of CO2. The larger the GWP, the more than a given gas warms the Earth compared 
to CO2 over that time period. The time period usually used for GWPs is 100 years. GWPs 
provide a common unit of measure, which allows analysts to add up emissions estimates of 
different gases and allows policymakers to compare emissions reduction opportunities 
across sectors and gases. 
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Table 8 lists the 100-year GWP of GHGs from the Intergovernmental Panel on Climate 
Change (IPCC) fourth assessment report (AR4).  
 

Table 8 
Global Warming Potential of Greenhouse Gases1, 2 

Gas Name Formula Lifetime (years) GWP 

Carbon Dioxide CO2   1 

Methane CH4 12 25 

Nitrous Oxide N2O 114 298 

Sulphur Hexafluoride SF6 3200 22,800 

Nitrogen Trifluoride NF3 740 17,200 

Hexafluoroethane (PFC-116) C2F6 10,000 12,200 

Octafluoropropane (PFC-218) C3F8 2,600 8,830 

Octafluorocyclobutane (PFC-318) C4F8 3,200 10,300 

Tetrafluoromethane (PFC-14) CF4 50,000 7,390 

Hydrofluorocarbon 125 HFC-125 29 3,500 

Hydrofluorocarbon 134a HFC-134a 14 1,430 

Hydrofluorocarbon 143a HFC-143a 52 4,470 

Hydrofluorocarbon 152a HFC-152a 1 124 

Hydrofluorocarbon 227ea HFC-227ea 34 3,220 

Hydrofluorocarbon 23 HFC-23 270 14,800 

Hydrofluorocarbon 236fa HFC-236fa 240 9,810 

Hydrofluorocarbon 245fa HFC-245fa 8 1,030 

Hydrofluorocarbon 32 HFC-32 5 675 

Hydrofluorocarbon 365mfc HFC-365mfc 9 794 

Hydrofluorocarbon 43-10mee HFC-43-10mee 16 1,640 
1 Source: IPCC Fourth Assessment Report (AR4) 
2 GWPs are used to convert GHG emission values to "carbon dioxide equivalent" (CO2e) units 
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3.2 GHG Regulatory Setting - International 
 
Intergovernmental Panel on Climate Change.  In 1988, the United Nations and the 
World Meteorological Organization established the Intergovernmental Panel on Climate 
Change to assess the scientific, technical and socio-economic information relevant to 
understanding the scientific basis of risk of human-induced climate change, its potential 
impacts, and options for adaptation and mitigation.  
 
United Nations.  The United States participates in the United Nations Framework 
Convention on Climate Change (UNFCCC) (signed on March 21, 1994). Under the 
Convention, governments gather and share information on greenhouse gas emissions, 
national policies, and best practices; launch national strategies for addressing greenhouse 
gas emissions and adapting to expected impacts, including the provision of financial and 
technological support to developing countries; and cooperate in preparing for adaptation 
to the impacts of climate change.   The 2014 UN Climate Change Conference in Lima Peru 
provided a unique opportunity to engage all countries to assess how developed countries 
are implementing actions to reduce emissions. 
 
Kyoto Protocol.  The Kyoto Protocol is a treaty made under the UNFCCC and was the first 
international agreement to regulate GHG emissions. It has been estimated that if the 
commitments outlined in the Kyoto Protocol are met, global GHG emissions could be 
reduced by an estimated 5 percent from 1990 levels during the first commitment period of 
2008 – 2012 (UNFCCC 1997). On December 8, 2012, the Doha Amendment to the Kyoto 
Protocol was adopted.  The amendment includes: New commitments for Annex I Parties to 
the Kyoto Protocol who agreed to take on commitments in a second commitment period 
from 2013 – 2020, a revised list of greenhouse gases (GHG) to be reported on by Parties in 
the second commitment period, and Amendments to several articles of the Kyoto Protocol, 
which specifically referenced issues pertaining to the first commitment period and which 
needed to be updated for the second commitment period.  
 
The Paris Agreement.  The Paris agreement is the first comprehensive global climate 
agreement to be ratified by the United States, United Nations, China, and India; the largest 
producers of greenhouse gas emissions in the world. The agreement was negotiated by a 
total of 195 nations and entered into force on November 4, 2016. The central aim is to 
strengthen the global response to the threat of climate change by keeping the global 
temperature rise this century well below 2 degrees Celsius compared to pre-industrial levels 
and to pursue efforts to limit the temperature increase even further to 1.5 degrees Celsius. 
Additionally, the agreement aims to strengthen the ability of countries to deal with the 
impacts of climate change. Currently, 122 parties have ratified the agreement. The Trump 
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administration has recently indicated the United States federal government will no longer 
participate in the Paris agreement. 

3.3 GHG Regulatory Setting – National 
 
Greenhouse Gas Endangerment. On December 2, 2009, the EPA announced that GHGs 
threaten the public health and welfare of the American people. The EPA also states that 
GHG emissions from on-road vehicles contribute to that threat. The decision was based on 
Massachusetts v. EPA (Supreme Court Case 05-1120) which argued that GHGs are air 
pollutants covered by the Clean Air Act and that the EPA has authority to regulate those 
emissions.  
 
Clean Vehicles.  Congress first passed the Corporate Average Fuel Economy (CAFE) law in 
1975 to increase the fuel economy of cars and light duty trucks. The law has become more 
stringent over time. On May 19, 2009, President Obama put in motion a new national 
policy to increase fuel economy for all new cars and trucks sold in the United States.  On 
April 1, 2010, the EPA and the Department of Transportation’s National Highway Traffic 
Safety Administration (NHTSA) announced a joint final rule establishing a national program 
that would reduce greenhouse gas emissions and improve fuel economy for new cars and 
trucks sold in the United States. 
 
The first phase of the national program applied to passenger cars, light-duty trucks, and 
medium-duty passenger vehicles, covering model years 2012 through 2016. 
They required these vehicles to meet an estimated combined average emissions level of 
250 grams of carbon dioxide per mile, equivalent to 35.5 miles per gallon if the 
automobile industry were to meet this carbon dioxide level solely through fuel economy 
improvements. Together, these standards were estimated to cut carbon dioxide emissions 
by an estimated 960 million metric tons and 1.8 billion barrels of oil over the lifetime of the 
vehicles sold under the program (model years 2012-2016).  
 
The second phase of the national program for passenger cars, light-duty trucks, and 
medium-duty passenger vehicles covers model years 2017 through 2025. The final 
standards were established in 2012 and were projected to result in an average industry 
fleetwide level of 163 grams/mile of carbon dioxide (CO2) in model year 2025, which is 
equivalent to 54.5 miles per gallon (mpg) if achieved exclusively through fuel economy 
improvements. 
 
The EPA and the U.S. Department of Transportation also implemented the first national 
standards to reduce greenhouse gas emissions and improve the fuel efficiency of medium- 
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and heavy-duty engines and vehicles trucks and buses in 2010. The standards applied to all 
on-road vehicles rated at a gross vehicle weight at or above 8,500 pounds, and the engines 
that power them, except those covered by the current GHG emissions and CAFE standards 
for light duty vehicles, for model year 2014 to 2018. In 2016, the EPA and NHTSA finalized 
phase 2 of the standards which applied to model years 2018 through 2027. 
 
Under the direction of the current Trump administration, the NHTSA and EPA propose to 
amend the Corporate Average Fuel Economy (CAFE) and greenhouse gas emissions 
standards for passenger cars and light trucks and establish new standards, covering model 
years 2021 through 2026. 
 
Mandatory Reporting of Greenhouse Gases. On January 1, 2010, the EPA started 
requiring large emitters of heat-trapping emissions to begin collecting GHG data under a 
new reporting system. Under the rule, suppliers of fossil fuels or industrial greenhouse 
gases, manufacturers of vehicles and engines, and facilities that emit 25,000 metric tons or 
more per year of greenhouse gas emissions are required to submit annual reports to 
the EPA.  
 
Climate Adaptation Planning. The EPA’s Climate Change Adaptation Plan identifies 
priority actions the EPA will take to incorporate considerations of climate change into its 
programs, policies, rules and operations to ensure they are effective under future climatic 
conditions. Under the Trump administration, the EPA has said it would continue to 
advance climate adaptation efforts and that the agency recognizes the challenges that 
communities face in adapting to a changing climate. The EPA currently runs the Climate 
Change Adaptation Resource Center (ARC-X) to help local governments prepare for climate 
change. 
 

3.4 GHG Regulatory Setting – State of California 
 
Tables 9 and 10 show the current climate change legislation and executive orders issued in 
the State of California. 
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Table 9 
California Climate Change Legislation 

Date Legislation Description 

July 26, 2017 
Assembly Bill 617 

(Christina Garcia, Chapter 136, 
Statutes of 2017) 

Companion to Cap-and-Trade 

Extension Establishes a groundbreaking program to 
measure and reduce air pollution from mobile and 
stationary sources at the neighborhood level in the 
communities most impacted by air pollutants. Requires 
the Air Resources Board to work closely with local air 
districts and communities to establish neighborhood air 
quality monitoring networks and to develop and 
implement plans to reduce emissions. The focus on 
community-based air monitoring and emission reductions 
will provide a national model for enhanced community 
protection. 

July 25, 2017 
Assembly Bill 398 

(Eduardo Garcia, Chapter 135, 
Statutes of 2017) 

Cap-and-Trade Extension 

Extends and improves the Cap and Trade Program, which 
will enable the state to meet its 2030 emission reduction 
goals in the most cost-effective manner. Furthermore, 
extending the Cap and Trade Program will provide billions 
of dollars in auction proceeds to invest in communities 
across California. 

September 19, 
2016 

Senate Bill 1383 
(Lara, Chapter 395, Statutes of 

2016) 

Short-lived Climate Pollutants 

Establishes statewide reduction targets for short-lived 
climate pollutants. 

September 8, 
2016 

Assembly Bill 197 
(Eduardo Garcia, Chapter 250, 

Statutes of 2016) 

Greenhouse gas regulations 

Prioritizes direct emission reductions from large stationary 
sources and mobile sources. 

September 8, 
2016 

Senate Bill 32 
(Pavley, Chapter 249, Statutes 

of 2016) 

Greenhouse Gas emission reduction target for 
2030 
Establishes a statewide greenhouse gas (GHG) emission 
reduction target of 40 percent below 1990 levels by 
2030. 

October 7, 
2015 

Senate Bill 350 
(De León, Chapter 547, 

Statutes of 2015) 

Clean Energy and Pollution Reduction Act of 2015 

Establishes targets to increase retail sales of renewable 
electricity to 50 percent by 2030 and double the energy 
efficiency savings in electricity and natural gas end uses 
by 2030. 

September 21, 
2014 

Senate Bill 605 
(Lara, Chapter 523, Statutes of 

2014) 

Short-lived climate pollutants 

Requires the State Air Resources Board to complete a 
comprehensive strategy to reduce emissions of short-lived 
climate pollutants by January 1, 2016. 
 
 
  

September 21, Senate Bill 1275 Charge Ahead California Initiative 
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Table 9 
California Climate Change Legislation 

Date Legislation Description 

2014 (De León, Chapter 530, 
Statutes of 2014) 

Establishes a state goal of 1 million zero-emission and 
near-zero-emission vehicles in service by 2020. Amends 
the enhanced fleet modernization program to provide a 
mobility option. Establishes the Charge Ahead California 
Initiative requiring planning and reporting on vehicle 
incentive programs, and increasing access to and benefits 
from zero-emission vehicles for disadvantaged, low-
income, and moderate-income communities and 
consumers. 
  

September 21, 
2014 

Senate Bill1204 
(Lara, Chapter 524, Statutes of 

2014) 

California Clean Truck, Bus, and Off-Road Vehicle 
and Equipment Technology Program 

Creates the California Clean Truck, Bus, and Off-Road 
Vehicle and Equipment Technology Program funded by 
the Greenhouse Gas Reduction Fund for development, 
demonstration, precommercial pilot, and early 
commercial deployment of zero- and near-zero emission 
truck, bus, and off-road vehicle and equipment 
technologies, with priority given to projects benefiting 
disadvantaged communities. 

September 28, 
2013 

Assembly Bill 8 
(Perea, Chapter 401, Statutes 

of 2013) 

Alternative fuel and vehicle technologies: funding 
programs 
Extends until January 1, 2024, extra fees on vehicle 
registrations, boat registrations, and tire sales in order to 
fund the AB 118, Carl Moyer, and AB 923 programs that 
support the production, distribution, and sale of 
alternative fuels and vehicle technologies and air 
emissions reduction efforts. The bill suspends until 2024 
ARB’s regulation requiring gasoline refiners to provide 
hydrogen fueling stations and appropriates up to $220 
million, of AB 118 money to create a hydrogen fueling 
infrastructure in the state. 

September 28, 
2013 

Assembly Bill 1092 
(Levine, Chapter 410, Statutes 

of 2013) 

Building standards: electric vehicle charging infrastructure 
Requires the Building Standards Commission to adopt 
mandatory building standards for the installation of 
future electric vehicle charging infrastructure for parking 
spaces in multifamily dwellings and nonresidential 
development. 
 
 
 
 
  

September 30, 
2012 

Senate Bill 535 
(De León, Chapter 830, 

Greenhouse Gas Reduction Fund and Disadvantaged 
Communities 
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Table 9 
California Climate Change Legislation 

Date Legislation Description 

Statutes of 2012) Requires the California Environmental Protection Agency 
to identify disadvantaged communities; requires that 
25% of all funds allocated pursuant to an investment 
plan for the use of moneys collected through a cap-and-
trade program be allocated to projects that benefit 
disadvantaged communities and 10 those 25% be use 
within disadvantaged communities; and requires the 
Department of Finance to include a description of how 
these requirements are fulfilled in an annual report. 

September 30, 
2012 

Assembly Bill 1532 
(J. Perez, Chapter 807, Statutes 

of 2012) 

Greenhouse Gas Reduction Fund in the Budget 
Requires the Department of Finance to develop and 
submit to the Legislature an investment plan every three 
years for the use of the Greenhouse Gas Reduction Fund; 
requires revenue collected pursuant to a market-based 
compliance mechanism to be appropriated in the Annual 
Budget Act; requires the department to report annually 
to the Legislature on the status of projects funded; and 
specifies that findings issued by the Governor related to 
“linkage” as part of a market-base compliance 
mechanism are not subject to judicial review. 

April 12, 2011 
Senate Bill X1-2 

(Simitian, Chapter 1, Statutes 
of 2011) 

Governor Edmund G. Brown, Jr. signed Senate Bill X1-2 
into law to codify the ambitious 33 percent by 2020 
goal. SBX1-2 directs California Public Utilities 
Commission's Renewable Energy Resources Program to 
increase the amount of electricity generated from eligible 
renewable energy resources per year to an amount that 
equals at least 20% of the total electricity sold to retail 
customers in California per year by December 31, 2013, 
25% by December 31, 2016 and 33% by December 31, 
2020. The new RPS goals applies to all electricity retailers 
in the state including publicly owned utilities (POUs), 
investor-owned utilities, electricity service providers, and 
community choice aggregators. This new RPS preempts 
the California Air Resources Boards' 33 percent 
Renewable Electricity Standard. 

September 29, 
2011 

Assembly Bill 1504 
(Skinner, Chapter 534, Statutes 

of 2010) 

Forest resources and carbon sequestration. Bill requires 
Department of Forestry and Fire Protection and Air 
Resources Board to assess the capacity of its forest and 
rangeland regulations to meet or exceed the state's 
greenhouse goals, pursuant to AB 32. 

September 30, 
2008 

Senate Bill 375 
(Steinberg, Chapter 728, 

Statutes of 2008) 

Sustainable Communities & Climate Protection Act of 
2008 requires Air Resources Board to develop regional 
greenhouse gas emission reduction targets for passenger 
vehicles. ARB is to establish targets for 2020 and 2035 
for each region covered by one of the State's 18 
metropolitan planning organizations. 

October 14, Assembly Bill 118 Alternative Fuels and Vehicles Technologies 
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Table 9 
California Climate Change Legislation 

Date Legislation Description 

2007 (Núñez, Chapter 750, Statutes 
of 2007) 

The bill would create the Alternative and Renewable Fuel 
and Vehicle Technology Program, to be administered by 
the Energy Commission, to provide funding to public 
projects to develop and deploy innovative technologies 
that transform California's fuel and vehicle types to help 
attain the state's climate change policies. 

August 24, 
2007 

Senate Bill 97 
(Dutton, Chapter 187, Statutes 

of 2007) 

Directs Governor's Office of Planning and Research to 
develop CEQA guidelines "for the mitigation of 
greenhouse gas emissions or the effects of greenhouse 
gas emissions." 

July 18. 2006 
Assembly Bill 1803 

(Committee on Budget, 
Chapter 77, Statutes of 2006) 

Greenhouse gas inventory transferred to Air Resources 
Board from the Energy Commission. 

August 21, 
2006 

Senate Bill 1 
(Murray, Chapter 132, Statutes 

of 2006) 

California's Million Solar Roofs plan is enhanced by PUC 
and CEC's adoption of the California Solar Initiative. SB1 
directs PUC and CEC to expand this program to more 
customers and requiring the state's municipal utilities to 
create their own solar rebate programs. This bill would 
require beginning January 1, 2011, a seller of new homes 
to offer the option of a solar energy system to all 
customers negotiating to purchase a new home 
constructed on land meeting certain criteria and to 
disclose certain information. 

September 26, 
2006 

Senate Bill 107 
(Simitian, Chapter 464, 

Statutes of 2006) 

SB 107 directs California Public Utilities Commission's 
Renewable Energy Resources Program to increase the 
amount of renewable electricity (Renewable Portfolio 
Standard) generated per year, from 17% to an amount 
that equals at least 20% of the total electricity sold to 
retail customers in California per year by December 31, 
2010. 

September 27, 
2006 

Assembly Bill 32 
(Núñez, Chapter 488, Statutes 

of 2006) 

California Global Warming Solutions Act of 2006. This bill 
would require Air Resources Board (ARB) to adopt a 
statewide greenhouse gas emissions limit equivalent to 
the statewide greenhouse gas emissions levels in 1990 to 
be achieved by 2020. ARB shall adopt regulations to 
require the reporting and verification of statewide 
greenhouse gas emissions and to monitor and enforce 
compliance with this program. AB 32 directs Climate 
Action Team established by the Governor to coordinate 
the efforts set forth under Executive Order S-3-05 to 
continue its role in coordinating overall climate policy. 
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Table 9 
California Climate Change Legislation 

Date Legislation Description 

September 12, 
2002 

Senate Bill 1078 
(Sher, Chapter 516, Statutes of 

2002) 

This bill establishes the California Renewables Portfolio 
Standard Program, which requires electric utilities and 
other entities under the jurisdiction of the California 
Public Utilities Commission to meet 20% of their 
renewable power by December 31, 2017 for the 
purposes of increasing the diversity, reliability, public 
health and environmental benefits of the energy mix. 

September 7, 
2002 

Senate Bill 812 
(Sher, Chapter 423, Statutes of 

2002) 

This bill added forest management practices to the 
California Climate Action Registry members' reportable 
emissions actions and directed the Registry to adopt 
forestry procedures and protocols to monitor, estimate, 
calculate, report and certify carbon stores and carbon 
dioxide emissions that resulted from the conservation-
based management of forests in California. 

July 22, 2002 
Assembly Bill 1493 

(Pavley, Chapter 200, Statutes 
of 2002) 

The "Pavley" bill requires the registry, in consultation with 
the State Air Resources Board, to adopt procedures and 
protocols for the reporting and certification of reductions 
in greenhouse gas emissions from mobile sources for use 
by the state board in granting the emission reduction 
credits. This bill requires the state board to develop and 
adopt, by January 1, 2005, regulations that achieve the 
maximum feasible reduction of greenhouse gases emitted 
by passenger vehicles and light-duty trucks. 

October 11, 
2001 

Senate Bill 527 
(Sher, Chapter 769, Statutes of 

2001) 

This bill revises the functions and duties of the California 
Climate Action Registry and requires the Registry, in 
coordination with CEC to adopt third-party verification 
metrics, developing GHG emissions protocols and 
qualifying third-party organizations to provide technical 
assistance and certification of emissions baselines and 
inventories. SB 527 amended SB 1771 to emphasize 
third-party verification. 

September 30, 
2000 

Senate Bill 1771 
(Sher, Chapter 1018, Statutes 

of 2000) 

SB 1771 establishes the creation of the non-profit 
organization, the California Climate Action Registry and 
specifies functions and responsibilities to develop a 
process to identify and qualify third-party organizations 
approved to provide technical assistance and advice in 
monitoring greenhouse gas emissions and setting 
greenhouse gas (GHG) emissions baselines in 
coordination with CEC. Also, the bill directs the Registry 
to enable participating entities to voluntarily record their 
annual GHG emissions inventories. Also, SB 1771 directs 
CEC to update the state's greenhouse gas inventory from 
an existing 1998 report and continuing to update it every 
five years. 

September 28, 
1988 

Assembly Bill 4420 
(Sher, Chapter 1506, Statutes 

of 1988) 

The California Energy Commission (CEC) was statutorily 
directed to prepare and maintain the inventory of 
greenhouse gas emissions (GHG) and to study the effects 
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Table 9 
California Climate Change Legislation 

Date Legislation Description 

of GHGs and the climate change impacts on the state's 
energy supply and demand, economy, environment, 
agriculture, and water supplies. The study also required 
recommendations for avoiding, reducing, and addressing 
related impacts - and required the CEC to coordinate the 
study and any research with federal, state, academic, and 
industry research projects. 

1 Source: http://www.climatechange.ca.gov/state/legislation.html 
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Table 10 
California Climate Change Executive Orders 

Date Governor’s Executive Order Description 

July 17, 2015 Executive Order # B-32-15 

EO-B-32-15 directs State agencies to develop an 
integrated freight action plan by July 2016. Among other 
things, the plan calls for targets for transportation 
efficiency and a transition to near-zero-emission 
technologies. 

April 29, 2015 Executive Order # B-30-15 
EO-B-30-15 sets a greenhouse gas (GHG) emissions 
target for 2030 at 40 percent below 1990 levels. 

April 25, 2012 Executive Order # B-18-12 

EO-B-18-12 calls for significant reductions in state 
agencies' energy purchases and GHG emissions. The 
Executive Order included a Green Building Action Plan, 
which provided additional details and specific 
requirements for the implementation of the Executive 
Order 

March 23, 
2012 Executive Order # B-16-12 

EO-B-16-12 orders State agencies to facilitate the rapid 
commercialization of zero-emission vehicles (ZEVs). The 
Executive Order sets a target for the number of 1.5 
million ZEVs in California by 2025. Also, the Executive 
Order sets as a target for 2050 a reduction of GHG 
emissions from the transportation sector equaling 80 
percent less than 1990 levels. 

November 14, 
2008 

Executive Order # S-13-08 
EO-S-13-08 directs state agencies to plan for sea level rise 
and climate impacts through coordination of the state 
Climate Adaptation Strategy. 

January 18, 
2007 

Executive Order # S-01-07 

EO-S-01-07 establishes the 2020 target and Low Carbon 
Fuel Standard. The EO directs the Secretary of Cal/EPA as 
coordinator of 2020 target activities and requires the 
Secretary to report back to the Governor and Legislature 
biannually on progress toward meeting the 2020 target. 

October 18, 
2006 

Executive Order # S-20-06 
EO-S-20-06 establishes responsibilities and roles of the 
Secretary of Cal/EPA and state agencies in climate 
change. 

April 25, 2006 Executive Order # S-06-06 
EO-S-06-06 directs Secretary of Cal/EPA to participate in 
the Bio-Energy Interagency Working Group and addresses 
biofuels and bioenergy from renewable resources. 

June 1, 2005 Executive Order # S-03-05 

EO-S-3-05 establishes greenhouse gas emission reduction 
targets, creates the Climate Action Team and directs the 
Secretary of Cal/EPA to coordinate efforts with meeting 
the targets with the heads of other state agencies. The 
EO requires the Secretary to report back to the Governor 
and Legislature biannually on progress toward meeting 
the GHG targets, GHG impacts to California, Mitigation 
and Adaptation Plans. 

December 14, 
2004 

Executive Order # S-20-04 
EO-S-20-04 (Green Buildings) directs state agencies to 
reduce energy use in state owned buildings by 20% by 
2015 and increase energy efficiency. 

1 Source: http://www.climatechange.ca.gov/state/executive_orders.html 
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3.5 City of Rosemead General Plan Air Quality Element 
 
The City of Rosemead describes several goals and policies for addressing air quality and 
greenhouse gas in the General Plan Resources Management. The City of Rosemead 
recognizes the importance of ongoing land use planning, development, and public 
education measures to reduce air pollution. 
 
The project should comply with all applicable goals and polices of the General Plan in order 
to have a less than significant impact. The broad goals of the General Plan related to air 
quality are as follows: 
 
Goal 4:  Effective contributions to regional efforts to improve air quality and 

conserve energy. 

Policy 4.1:  Integrate air quality planning with City land use, economic development, and 
transportation planning efforts. 

Policy 4.2:  Support programs that reduce air quality emissions related to vehicular 
travel.  

Policy 4.3:  Support alternative transportation modes and technologies, and develop 
bike- and pedestrian-friendly neighborhoods and districts to reduce 
emissions associated with automobile use. 

Policy 4.4:  Encourage energy conservation efforts and the incorporation of energy-
saving designs and features into new and refurbished buildings. 

Policy 4.5:  Encourage public employees to follow energy conservation procedures.  

Policy 4.6:  Adopt a Climate Action Plan or Policy to address greenhouse gas mitigation. 
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3.6 GHG Emissions Inventory 
 
Table 11 shows the latest GHG emission inventories at the national, state, regional and 
local levels. 

Table 11 
GHG Emissions Inventory1 

United States 
(2016)2 

State of California 
(2016)3 

SCAG 
(2008)4 City of Rosemead 

6,511 MMTCO2e 429 MMTCO2e 230.7 MMTCO2e -- 

 MMTCO2e = Million Metric Tons of Carbon Dioxide Equivalent 
2 https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks 
3 https://www.arb.ca.gov/cc/inventory/data/data.htm 
4 http://www.scag.ca.gov/programs/Pages/GreenhouseGases.aspx 
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4.0 Modeling Parameters and Assumptions  
 
The California Emissions Estimator Model Version 2016.3.2 (CalEEMod) was used to 
calculate criteria air pollutants and GHG emissions from the construction and operation of 
the project. CalEEMod is a statewide land use emissions computer model designed to 
provide a uniform platform for government agencies, land use planners, and 
environmental professionals to quantify criteria air pollutant and GHG emissions.  
 
The model quantifies direct emissions from construction and operation activities (including 
vehicle use), as well as indirect emissions, such as GHG emissions from off-site energy 
generation, solid waste disposal, vegetation planting and/or removal, and water use. The 
model also identifies mitigation measures to reduce criteria pollutant and GHG emissions. 
The model was developed for the California Air Pollution Control Officers Association 
(CAPCOA) in collaboration with the California air districts. 
 
4.1 Construction Assumptions 
 
Construction of the project is assumed to begin in the year 2021 and last approximately 12 
months. Construction activity will consist of demolition of approximately 1,470 square feet 
of buildings, site preparation, grading, building construction, paving, and architectural 
coating. The grading phase requires soil import of approximately 1,000 cubic yard of fill 
materials. Construction phases are not expected to overlap. The project’s construction 
schedule is based on the project phasing and description are based on the CalEEMod 
defaults.   
 
The CalEEMod default construction equipment list is based on survey data and the size of 
the site. The parameters used to estimate construction emissions, such as the worker and 
vendor trips and trip lengths, utilize the CalEEMod defaults. The construction equipment 
list is shown in Table 12. 
 
The quantity of fugitive dust estimated by CalEEMod is based on the number of equipment 
used during site preparation and grading.  CalEEMod estimates the worst-case fugitive dust 
impacts will occur during the grading phase. The maximum daily disturbance footprint 
would be 2.0 acres per 8-hour day with all equipment in use.  
 
Based on recent discussions with SCAQMD, the Fact Sheet for Applying CalEEMod to 
Localized Significance Thresholds should no longer be used to determine disturbance 
acreage. 
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Table 12 
Construction Equipment Assumptions Phase 1 

Phase Equipment Amount 
Hours 

Per 
Day 

Soil 
Disturbance 

Rate 
(Acres/ 

8hr-Day) 

Equipment 
Daily 

Disturbance 
Footprint 

(Acres) 

Total Phase 
Daily 

Disturbance 
Footprint 

(Acres) 

Demolition 
Concrete/Industrial Saws 1 8 0.0 0.0 

2.0 Rubber Tired Dozers 1 8 0.5 0.5 
Tractors/Loaders/Backhoes 3 8 0.5 1.5 

Site 
Preparation 

Graders 1 8 0.5 0.5 
1.4 Scrapers 1 8 0.5 0.5 

Tractors/Loaders/Backhoes 1 7 0.5 0.4 

Grading  
Graders 1 6 0.5 0.4 

1.2 Rubber Tired Dozers 1 6 0.5 0.4 
Tractors/Loaders/Backhoes 1 7 0.5 0.438 

Building 
Construction 

Cranes 1 6 0.0 0.0 

0.4 
Forklifts 1 6 0.0 0.0 
Generator Sets 1 8 0.0 0.0 
Tractors/Loaders/Backhoes 1 6 0.5 0.4 
Welders 3 8 0.0 0.0 

Paving 

Cement and Mortar 
Mixers 1 6 0.0 0.0 

0.5 
Pavers 1 6 0.0 0.0 
Paving Equipment 1 8 0.0 0.0 
Rollers 1 7 0.0 0.0 
Tractors/Loaders/Backhoes 1 8 0.5 0.5 

Architectural 
Coating 

Air Compressors 1 6 0.0 0.0 0.0 

1 CalEEMod Defaults 
 
4.2 Localized Construction Analysis Modeling Parameters 
 

CalEEMod calculates construction emissions based on the number of equipment hours and 
the maximum daily disturbance activity possible for each piece of equipment.  This report 
identifies the following parameters in the project design or applicable mitigation measures 
in order to compare CalEEMod reported emissions against the localized significance 
threshold lookup tables: 
 
1) The off-road equipment list (including type of equipment, horsepower, and hours of 

operation) assumed for the day of construction activity with maximum emissions. 
2) The maximum number of acres disturbed on the peak day. 
3) Any emission control devices added onto off-road equipment. 
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4) Specific dust suppression techniques used on the day of construction activity with 
maximum emissions. 

 
4.3 Operational Assumptions 
 
Operational emissions occur over the life of the project and are considered “long-term” 
sources of emissions. Operational emissions include both direct and indirect sources. This 
section briefly describes the operational sources of emissions analyzed for the project. 

4.3.1 Mobile Source Emissions  

 
Mobile source emissions are the largest source of long-term air pollutants from the 
operation of the project. Mobile sources are direct sources of project emissions that are 
primarily attributed to tailpipe exhaust and road dust (tire, brake, clutch, and road surface 
wear) from motor vehicles traveling to and from the site. 
 
Estimates of mobile source emissions require information on four parameters: trip 
generation, trip length, vehicle/fleet mix, and emission factors (quantity of emission for 
each mile traveled or time spent idling by each vehicle).   
 
The trip generation rates for this project are based on the latest version of the ITE Trip 
Generation Manual.  
 
Trip summary information is shown in Table 13. 
 

Table 13 
Trip Generation Rates 

Land Use ITE Code Units1 
Daily Trip Rate2 

Weekday Saturday Sunday 

Multi-Family Housing 221 DU 5.44 4.91 4.09 

1 DU = Dwelling Unit; TSF = Thousand Square Feet 
2 Source: ITE Trip Generation Manual 10th Edition 
 
The Emission Factors (EMFAC) 2014 model is used to estimate the mobile source emissions 
are embedded in the CalEEMod emissions model. No adjustments have been made to 
default emission factors. 
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The project’s total vehicle miles traveled is shown in the table 14 for this project. 
 

Table 14 
Operational Vehicle Miles Traveled 

Land Use 
Annual Vehicle Miles Traveled 

(VMT) 

Multi-Family Housing 547,818 

1 CalEEMod Defaults 
 
The operational vehicle fleet mix is shown in Table 15. The fleet mix for the project is based 
on CalEEMod default. 
 

Table 15 
Vehicle Mix for Trips1 

YUY Vehicle Mix (%) 

Light Duty Automobile (LDA) 54.65% 

Light Duty Truck (LDTI) 4.50% 

Light Duty Truck (LDT2) 20.40% 

Medium Duty Truck (MDV) 12.04% 

Light Heavy Truck (LHD1) 1.57% 

Light Heavy Truck (LHD2) 0.62% 

Medium Heavy Truck (MHD) 2.01% 

Heavy Heavy Truck (HHD) 3.07% 

Other Bus (OBUS) 0.25% 

Urban Bus (UBUS) 0.22% 

Motorcycle (MCY) 0.51% 

School Bus (SBUS) 0.07% 

Motor Home (MH) 0.09% 

Total 100.0% 

1 CalEEMod defaults 

 
 
 
 
 
 
4.3.2 Energy Source Emissions  



 

4-5 
 

  
Energy usage includes both direct and indirect sources of emissions. Direct sources of 
emissions include on-site natural gas usage (non-hearth) for heating, while indirect 
emissions include electricity generated by offsite power plants. Natural gas use is measured 
in units of a thousand British Thermal Units (kBTU) per size metric for each land use 
subtype and electricity use is measured in kilowatt hours (kWh) per size metric for each 
land use subtype. 
 
CalEEMod divides building electricity and natural gas use into uses that are subject to Title 
24 standards and those that are not. Lighting electricity usage is also calculated as a 
separate category in CalEEMod. For electricity, Title 24 uses include the major building 
envelope systems covered by Part 6 (California Energy Code) of Title 24, such as space 
heating, space cooling, water heating, and ventilation. Non-Title 24 uses include all other 
end uses, such as appliances, electronics, and other miscellaneous plug-in uses. Because 
some lighting is not considered as part of the building envelope energy budget, and since a 
separate mitigation measure is applicable to this end use, CalEEMod makes lighting a 
separate category. 
 
For natural gas, uses are likewise categorized as Title 24 or Non-Title 24. Title 24 uses 
include building heating and hot water end uses. Non-Title 24 natural gas uses include 
cooking and appliances (including pool/spa heaters).  
 
The baseline values are based on the California Energy Commission (CEC) sponsored 
California Commercial End Use Survey (CEUS) and Residential Appliance Saturation Survey 
(RASS) studies.  
 
Table 16 shows the total annual expected electricity and natural gas usage for the 
proposed project. 
 

Table 16 
Electricity and Natural Gas Usage 

Land Use Electricity Usage1 
(KWhr/yr)2 

Natural Gas Usage1 
(KBTU/yr)2 

Multi-Family Housing  125,493 415,281 

1 CalEEMod default estimates.  
2 KWhr/yr = Kilowatt Hours per Year 
  KBTU/yr = Thousand British Thermal Units per Year 

 
4.3.3 Area Source Emissions  
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Area source emissions are direct sources of emissions that fall under four categories; 
hearths, consumer products, architectural coatings, and landscaping equipment. Per 
SCAQMD rule 445, no wood burning devices are allowed in new developments; therefore, 
no wood hearths are included in this project.  
 
Consumer products are various solvents used in non-industrial applications which emit 
ROGs during their product use. These typically include cleaning supplies, kitchen aerosols, 
cosmetics and toiletries. 

4.3.4  Other Sources of Operational Emissions  
 
Water.  Greenhouse gas emissions are generated from the upstream energy required to 
supply and treat the water used on the project site. Indirect emissions from water usage 
are counted as part of the project’s overall impact. The estimated water usage for the 
project is reported in Table 18 and recommendations to reduce water usage are discussed 
in Section 6.0. 
 
Waste. CalEEMod calculates the indirect GHG emissions associated with waste that is 
disposed of at a landfill. The program uses annual waste disposal rates from the California 
Department of Resources Recycling and Recovery (CalRecycle) data for individual land uses. 
The program quantifies the GHG emissions associated with the decomposition of the waste 
which generates methane based on the total amount of degradable organic carbon.  
 
The estimated waste generation by the project is reported in Table 17 and 
recommendations to reduce waste generation in landfills are discussed in Section 6.0   
 

Table 17 
Operational Water Usage and Waste Generation 

Land Use 

Water Usage 
(gallons/year)1 

Waste 
Generation 
(tons/year)1 

Indoor Outdoor Total 

Multi-Family Housing  2,019,775 1,273,336 3,293,111 14.26 

1 CalEEMod default estimates.  
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5.0 Significance Thresholds         
 
5.1 Air Quality Regional Significance Thresholds 
 
The SCAQMD has established air quality emissions thresholds for criteria air pollutants for 
the purposes of determining whether a project may have a significant effect on the 
environment per Section 15002(g) of the Guidelines for implementing CEQA. By complying 
with the thresholds of significance, the project would be in compliance with the SCAQMD 
Air Quality Management Plan (AQMP) and the federal and state air quality standards. 
 
Table 18 lists the air quality significance thresholds for the six air pollutants analyzed in this 
report. Lead is not included as part of this analysis as the project is not expected to emit 
lead in any significant measurable quantity.  
 

Table 18 
SCAQMD Regional Significance Thresholds 

Pollutant Construction (lbs/day) Operation (lbs/day) 

NOX 100 55 

VOC 75 55 

PM10 150 150 

PM2.5 55 55 

SOX 150 150 

CO 550 550 

1 Source: http://www.aqmd.gov/docs/default-source/ceqa/handbook/scaqmd-air-quality-significance-
thresholds.pdf 

 
5.2 Air Quality Localized Significance Thresholds 
 
Air quality emissions were analyzed using the SCAQMD’s Mass Rate Localized Significant 
Threshold (LST) Look-up Tables.   
 
Table 19 lists the Localized Significance Thresholds (LST) used to determine whether a 
project may generate significant adverse localized air quality impacts. LSTs represent the 
maximum emissions from a project that are not expected to cause or contribute to an 
exceedance of the most stringent applicable federal or state ambient air quality standard. 
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LSTs are developed based on the ambient concentrations of four applicable air pollutants 
for source receptor area (SRA) 8 – West San Gabriel Valley.  
 
The nearest existing sensitive receptors are located along the northern and eastern property 
line of the site, less than 25 meters from potential areas of on-site construction and 
operational activity. Although receptors are located closer than 25 meters to the site, 
SCAQMD LST methodology states that projects with boundaries located closer than 25 
meters to the nearest receptor should use the LSTs for receptors located at 25 meters.  
 
The daily disturbance area is calculated to be 2 acres, LST threshold for 2-acre disturbance 
area has been used. 
 

Table 19 
SCAQMD Localized Significance Thresholds1 (LST)  

Pollutant Construction (lbs/day) Operational (lbs/day) 

NOX 98.0 98.0 

CO 812.0 812.0 

PM10 6.0 2.0 

PM2.5 4.0 1.0 

1 Source: SCAQMD Mass Rate Localized Significance Thresholds for 2-acre site in SRA-8 at 25 meters 

 

5.3 Microscale CO Concentration Standards  

 
The significance of localized CO impacts depends on whether ambient CO levels in the 
vicinity of the project are above or below federal or state standards. If ambient levels are 
below the standards, a project is considered to have a significant impact if project 
emissions result in an exceedance of the AAQS. If ambient levels already exceed State or 
federal standards, project emissions are considered significant if they increase 1-hour CO 
concentrations by 1.0 ppm or more or 8-hour CO concentrations by 0.45 ppm or more. 
 
Current CO levels in the SCAB are in attainment of both federal and state standards, and 
local air quality monitoring data indicates there have not been any localized exceedances of 
CO over the past three years. Therefore, the project must not contribute to an exceedance 
of a federal or state ambient air quality standard. 
 
 



 

5-3 
 
 

5.4 GHG Significance Thresholds 
 
5.4.1 SCAQMD Recommended GHG Thresholds 
 
For quantifiable analysis purposes, the project GHG emissions are also compared to the 
SCAQMD Interim CEQA Greenhouse Gas (GHG) Significance Thresholds, December 2008. 
The purpose of the SCAQMD thresholds of significance is to assist local agencies with 
determining the impact of a project for CEQA. SCAQMD’s objective in providing the GHG 
guidelines is to establish a performance standard that will ultimately contribute to reducing 
GHG emissions below 1990 levels, and thus achieve the requirements of the California 
Global Warming Solutions Act (AB 32). The SCAQMD has held several GHG Significance 
Thresholds Stakeholder Working Group meetings where staff has presented updated 
recommendations that serve in addendum to the interim document.  
 
The SCAQMD describes a five-tiered approach for determining GHG Significance 
Thresholds.  
  
 Tier 1 - If a project is exempt from CEQA, project-level and cumulative GHG emissions 

are less than significant. 
 
 Tier 2 - If the project complies with a GHG emissions reduction plan or mitigation 

program that avoids or substantially reduces GHG emissions in the project’s geographic 
area (i.e., city or county), project-level and cumulative GHG emissions are less than 
significant. 

 
For projects that are not exempt or where no qualifying GHG reduction plans are directly 
applicable, SCAQMD requires an assessment based on the following tiers. 
 
 Tier 3 - Consists of screening values that are intended to capture 90 percent of the 

GHG emissions from projects. If a project’s emissions are under the screening 
thresholds, then the project is less than significant. SCAQMD has presented two options 
that lead agencies could choose for screening values. Option #1 sets the thresholds for 
residential projects to 3,500 MTCO2e/year, commercial projects to 1,400 MTCO2e/year), 
and the mixed use to 3,000 MTCO2e/year. Option #2 sets a single numerical threshold 
for all non-industrial projects of 3,000 MTCO2e/year. The current staff recommendation 
is to use option #2, but allows lead agencies to choose option #1 if they prefer. 
Regardless of which option a lead agency chooses to follow, it is recommended that 
the same option is consistently used for all projects. 
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Table 20 shows the screening levels described in option #2, which has been used 
previously in the City of Rosemead. 
 
 

Table 20 
SCAQMD Tier 3 GHG Screening Values 

Land Use Screening Value 

Industrial Projects 10,000 MTCO2e/Yr 

Residential/Commercial Projects 3,000 MTCO2e/Yr 

 
 Tier 4 - includes three performance standard compliance options to demonstrate that a 

project is not significant for GHG emissions.  
 

Compliance Option 1 consists of achieving a target percentage reduction in emission 
compared to the business as usual (BAU) methodology. The project proponent would 
need to incorporate design features into the project and/or implement GHG mitigation 
measures to demonstrate a 30 percent reduction in GHG emissions below BAU that is 
consistent with the current applicable goals of AB 32 in the State of the California.  
 
Compliance Option 2 consists of early compliance with AB 32 through early 
implementation of CARB’s Scoping Plan Measures. This option is intended for projects 
in sectors subject to the Scoping Plan Measures.  
 
Compliance Option 3 consists of establishing efficiency-based performance standards 
at the plan level (program-level projects such as general plans) and project level. 
Efficiency standards are based on the amount of GHG emissions (MTCO2e/year) per 
Service Population (SP). SP is defined as the sum of the residential and employment 
populations provided by a project. 
 

  Table 21 
SCAQMD Tier 4 Efficiency Thresholds 

Project Type 
Efficiency Thresholds1 

Target Year 2020 Target Year 2035 

Plan (Program) Level 6.6 MTCO2e/yr/SP 4.1 MTCO2e/yr/SP 

Project Level 4.8 MTCO2e/yr/SP 3.0 MTCO2e/yr/SP 
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 Tier 5 – involves implementing off-site mitigation or the purchasing of offsets to 
reduce GHG emissions to less than the proposed screening level. The project 
proponent would be required to provide offsets for the life of the project, which is 
defined as 30 years.  

By complying with the SCAQMD GHG thresholds of significance, the project is considered 
to be in compliance with the applicable State GHG legislation. 
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6.0 Air Quality Impact Analysis  
 
Consistent with CEQA and the State CEQA Guidelines, a significant impact related to air 
quality would occur if the proposed project is determined to:  
 

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

b) 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. 
 

c) Expose sensitive receptors to substantial pollutant concentrations. 
 

d) Result in other emissions (such as those leading to odors) adversely affecting a 
substantial number of people. 
 

6.1 Short Term Air Quality Impacts - Construction 

6.1.1 Regional Emissions - Construction 
 
Regional air quality emissions include both on-site and off-site emissions associated with 
construction of the project. Regional daily emissions of criteria pollutants are compared to 
the SCAQMD regional thresholds of significance.  
 
As shown in Table 22, regional daily emissions of criteria pollutants are expected to be 
below the allowable thresholds of significance.  
 
CalEEMod daily emissions outputs are provided in Appendix A.  
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Table 22 
Regional Construction Emissions  

Maximum Daily Emissions (lbs/day)1 

Activity VOC NOx CO SO2 PM10 PM2.5 

Demolition 2.06 19.83 14.99 0.03 1.22 1.02 

Site Preparation 1.59 17.45 7.88 0.02 3.07 1.86 

Grading  1.59 22.84 8.71 0.04 3.19 1.75 

Building Construction 1.93 14.00 13.86 0.03 0.95 0.73 

Paving 0.84 7.78 9.38 0.01 0.56 0.42 

Architectural Coating 19.64 1.54 1.98 0.00 0.14 0.11 

Maximum1 20.47 22.84 13.86 0.04 3.19 1.86 

SCAQMD Threshold 75 100 550 150 150 55 

Exceeds Threshold (?) No No No No No No 
1 Maximum daily emission during summer or winter; includes both on-site and off-site project emissions. 

 
The project must follow all standard SCAQMD rules and requirements with regards to 
fugitive dust control, as described in Section 6.1.3. Compliance with the dust control is 
considered a standard requirement and included as part of the project’s design features, 
not mitigation.  
 
Table 22 shows that, the project’s daily construction emissions will be below the applicable 
SCAQMD regional air quality standards and thresholds of significance. As a result, the 
project would not contribute substantially to an existing or projected air quality violation.  
 
Furthermore, by complying with the SCAQMD standards, the project would not contribute 
to 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). 
 
The project’s short-term construction impact on regional air resources is less 
than significant with mitigation. 
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6.1.2 Localized Emissions - Construction 
 
Table 23 illustrates the construction related localized emissions and compares the results to 
SCAQMD LST thresholds. As shown in Table 23, the emissions will be below the SCAQMD 
thresholds of significance for localized construction emissions. The project must follow all 
standard SCAQMD rules and requirements with regards to fugitive dust control, as 
described in Section 6.1.3. Compliance with the dust control is considered a standard 
requirement and included as part of the project’s design features, not mitigation.  
 
The project’s short-term construction impact to localized air resources is less 
than significant. 
 

Table 23 
Localized Construction Emissions 

Maximum Daily Emissions (lbs/day)1 

Activity NOx CO PM10 PM2.5 

On-site Emissions 17.42 12.90 2.98 1.83 

SCAQMD Construction Threshold2 98.0 812.0 6.0 4.0 

Exceeds Threshold (?) No No No No 
1 Maximum daily emission during summer or winter; includes on-site project emissions only. 
2 Reference 2006-2008 SCAQMD Mass Rate Localized Significant Thresholds for construction and operation. 
 SRA-8, West San Gabriel Valley, 2-acre site, receptor distance 25 meters. 

6.1.3 Fugitive Dust - Construction  
 
The Project is required to comply with regional rules that assist in reducing short-term air 
pollutant emissions associated with suspended particulate matter, also known as fugitive 
dust. Fugitive dust emissions are commonly associated with land clearing activities, cut-
and-fill grading operations, and exposure of soils to the air and wind. SCAQMD Rule 403 
requires that fugitive dust is controlled with best-available control measures so that the 
presence of such dust does not remain visible in the atmosphere beyond the property line 
of the emission source. In addition, SCAQMD Rules 402 and 403 require implementation 
of dust suppression techniques to prevent fugitive dust from creating a nuisance off site. 
 
Applicable suppression techniques are as follows: 
 

1. All active construction areas shall be watered two (2) times daily. 
2. Speed on unpaved roads shall be reduced to less than 15 mph. 
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3. Any visible dirt deposition on any public roadway shall be swept or washed 
at the site access points within 30 minutes. 

4. Any on-site stockpiles of debris, dirt or other dusty material shall be covered 
or watered twice daily. 

5. All operations on any unpaved surface shall be suspended if winds exceed 15 
mph. 

6. Access points shall be washed or swept daily. 
7. Construction sites shall be sandbagged for erosion control. 
8. Apply nontoxic chemical soil stabilizers according to manufacturers’ 

specifications to all inactive construction areas (previously graded areas 
inactive for 10 days or more). 

9. Cover all trucks hauling dirt, sand, soil, or other loose materials, and maintain 
at least 2 feet of freeboard space in accordance with the requirements of 
California Vehicle Code (CVC) section 23114. 

10. Pave or gravel construction access roads at least 100 feet onto the site from 
the main road and use gravel aprons at truck exits. 

11. Replace the ground cover of disturbed areas as quickly possible. 
12. A fugitive dust control plan should be prepared and submitted to SCAQMD 

prior to the start of construction. 
 
Localized construction emissions, shown in Section 6.1.2, indicate daily construction 
emissions, with standard control measures, would be below the applicable thresholds 
established by the SCAQMD. The proposed project’s short-term construction 
activities would cause less than significant Fugitive Dust impacts. 
 
6.1.4 Odors - Construction 
 
Heavy-duty equipment in the project area during construction will emit odors; however, 
the construction activity would cease to occur after individual construction is completed. 
The project is required to comply with Rule 402 during construction, which states that a 
person shall not discharge from any source whatsoever such quantities of air contaminants 
or other material which cause injury, detriment, nuisance, or annoyance to any 
considerable number of persons or to the public, or which endanger the comfort, repose, 
health or safety of any such persons or the public, or which cause, or have a natural 
tendency to cause, injury or damage to business or property. No other sources of 
objectionable odors have been identified for the proposed Project. Therefore, the project 
impact from odor emissions is less than significant.  
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6.1.5 Asbestos - Construction 
 
Based on the California Division of Mines and Geology General Location Guide for 
Ultramafic Rocks in California - Areas More Likely to Contain Naturally Occurring Asbestos, 
naturally occurring asbestos, found in serpentine and ultramafic rock, has not been shown 
to occur within in the vicinity of the project site. Therefore, the potential risk for naturally 
occurring asbestos (NOA) during project construction is small. However, in the event NOA 
is found on the site, the project will be required to comply with the National Emission 
Standard for Hazardous Air Pollutants (NESHAP) standards. An Asbestos NESHAP 
Notification Form shall be completed and submitted to the CARB immediately upon 
discovery of the contaminant. The project will be required to follow NESHAP standards for 
emissions control during site renovation, waste transport and waste disposal. A person 
certified in asbestos removal procedures will be required to supervise on-site activities.  
 
The project also includes demolition of existing structures (residential buildings) that would 
be subject to the National Emissions Standards for Asbestos (40CFR Part 61 Subpart M). 
Prior to demolition of existing structures, an asbestos evaluation must be completed in 
accordance with the Asbestos NESHAP regulations. Section 61.145 requires written 
notification of demolition operations. Asbestos NESHAP demolition/Renovation Notification 
Form can be downloaded at http://www.arb.ca.gov/enf/asbestosform.pdf. 
 
This notification should be typewritten and postmarked or delivered no later than ten (10) 
days prior to the beginning of the asbestos demolition or removal activity. 
 
By following the required asbestos abatement protocols, the project impact is less than 
significant. 
 

6.1.6 Diesel Particulate Matter - Construction 
 
The greatest potential for toxic air contaminant emissions from the project would be 
related to diesel particulate matter (DPM) emissions associated with heavy diesel equipment 
used during construction.  
 
The Office of Environmental Health Hazards Assessment (OEHHA) has adopted the Air 
Toxics Hot Spots Program Guidance Manual for the Preparation of Health Risk Assessments 
2015. OEHHA has developed a cancer risk factor and non-cancer chronic reference 
exposure level for DPM, but these factors are based on continuous exposure over a 30-year 
time frame. No short-term acute exposure levels have been developed for DPM. 
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Given the short-term construction schedule, the proposed project’s construction activity is 
not expected to be a long-term (i.e., 30 years) substantial source of toxic air contaminant 
emissions and corresponding individual cancer risk. Furthermore, as shown in Tables 23 
and 24, construction-based particulate matter (PM) emissions (including diesel exhaust 
emissions) do not exceed regional or local thresholds. 
 
Therefore, the project is not expected to cause significant impacts related to TAC and DPM 
emissions. 
 
Since the project is located adjacent to an elementary school and residential uses with 
sensitive receptors located less than 25 meters from the site, the project should implement 
the best available pollution control strategies to minimize potential health risks. The 
following DPM control measures include: 
 

 Utilize low emission “clean diesel” equipment with Tier 3 modified to Tier 4 or Tier 4 
that include diesel oxidation catalysts and diesel particulate filters that meet the 
latest CARB best available control technology. 
 

 Establish staging areas for the construction equipment that are as distant as 
possible from adjacent sensitive receptors; 
 

 Establish an electricity supply to the construction site and use electric powered 
equipment instead of diesel-powered equipment or generators, where feasible; 
 

 Use haul trucks with on-road engines instead of off-road engines for on-site 
hauling. 
 

 Provide temporary dust barriers or construct perimeter walls during the first phase 
of construction. 

 
It should be noted that a quantified diesel health risk assessment (HRA) was not included 
within the scope of this analysis.  
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6.2 Long Term Air Quality Impacts - Operation  

6.2.1 Regional Emissions - Operation 
 
Long-term operational air pollutant impacts from the project are shown in Table 24. The 
project is not expected to exceed any of the allowable daily emissions thresholds for criteria 
pollutants at the regional level. CalEEMod daily emissions outputs are provided in Appendix 
A. 
 
The project’s daily operational emissions will be below the applicable SCAQMD regional air 
quality standards and thresholds of significance, and the project would not contribute 
substantially to an existing or projected air quality violation. Furthermore, by complying 
with the SCAQMD standards, the project would not contribute to 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).  
 
The project related long-term air quality impacts are less than significant. 
 

Table 24 
Regional Operational Emissions 

Maximum Daily Emissions (lbs/day)1 

Activity VOC NOx CO SO2 PM10 PM2.5 

Mobile Sources 0.30 1.49 4.14 0.02 1.24 0.34 

Energy Sources 0.01 0.10 0.04 0.00 0.01 0.01 

Area Sources 0.80 0.47 2.75 0.00 0.05 0.05 

Total 1.11 2.06 6.93 0.02 1.30 0.40 

SCAQMD Threshold 55 55 550 150 150 55 

Exceeds Threshold (?) No No No No No No 
1 Maximum daily emission during summer or winter; includes both on-site and off-site project emissions. 

6.2.2 Localized Operational Emissions - Operation 
 
Table 25 shows the localized operational emissions and compares the results to SCAQMD 
Localized Significance Thresholds (LST) thresholds of significance. As shown in Table 25, 
the emissions will be below the SCAQMD thresholds of significance for localized 
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operational emissions. The project will result in less than significant localized 
operational emissions impacts. 
 

Table 25 
Localized Operational Emissions 

Maximum Daily Emissions (lbs/day)1 

LST Pollutants 
NOx CO PM10 PM2.5 

(lbs/day) (lbs/day) (lbs/day) (lbs/day) 

On-site Emissions2 0.65 3.00 0.12 0.07 

SCAQMD Operation Threshold3 114.0 861.0 2.0 1.0 

Exceeds Threshold (?) No No No No 

1 Maximum daily emission in summer or winter.  
2 Mobile source emissions include on-site vehicle emissions only. It is estimated that approximately 5% of 
mobile emissions will occur on the project site. 
3 Reference: 2006-2008 SCAQMD Mass Rate Localized Significant Thresholds for construction and operation 
Table C-1 through C-6; SRA 8, West San Gabriel Valley, disturbance area of 2-acre and receptor distance of 
25 meters. 
 
6.2.3 Odors - Operation 
 
Land uses that commonly receive odor complaints include agricultural uses (farming and 
livestock), chemical plants, composting operations, dairies, fiberglass molding facilities, 
food processing plants, landfills, refineries, rail yards, and wastewater treatment plants. The 
proposed project does not contain land uses that would typically be associated with 
significant odor emissions.  
 
The project will be required to comply with standard building code requirements related to 
exhaust ventilation, as well as comply with SCAQMD Rule 402. Rule 402 requires that a 
person may not discharge from any source whatsoever such quantities of air contaminants 
or other material which cause injury, detriment, nuisance, or annoyance to any 
considerable number of persons or to the public, or which endanger the comfort, repose, 
health or safety of any such persons or the public, or which cause, or have a natural 
tendency to cause, injury or damage to business or property. Project related odors are not 
expected to meet the criteria of being a nuisance. The project’s operation would result 
in less than significant odor impacts. 
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6.2.4 Toxic Air Contaminants - Operations 
 
The project would consist of Multi-Family residential uses. This type of project does not 
include major sources of toxic air contaminants (TAC) emissions that would result in 
significant exposure of sensitive receptors to substantial pollutant concentrations over the 
lifetime of the project. Therefore, the project impact is considered less than 
significant. 

6.3 CO Hot Spot Emissions 
 
A CO hot spot is a localized concentration of carbon monoxide (CO) that is above the state 
one-hour standard of 20 ppm or the eight-hour standard of 9 ppm. At the time of the 
publishing of the 1993 CEQA Air Quality Handbook, the SCAB was designated 
nonattainment, and projects were required to perform hot spot analyses to ensure they did 
not exacerbate an existing problem. Since this time, the SCAB has achieved attainment 
status and the potential for hot spots caused by vehicular traffic congestion has been 
greatly reduced. In fact, the SCAQMD Air Quality Management Plan (AQMP) found that 
peak CO concentrations were primarily the result of unusual meteorological and 
topographical conditions, not traffic congestion. Additionally, the 2003 SCAQMD AQMP 
found that, at four of the busiest intersections in SCAB, there were no CO hot spots 
concentrations.  
 
Furthermore, in the 2003 SCAQMD AQMP found that, at four of the busiest intersections 
in Los Angeles, there were no CO hot spots concentrations. Therefore, it is reasonable to 
conclude that the project would not significantly increase traffic congestion in the vicinity 
of the site that would lead to the formation of CO Hot Spots. The project impact to CO 
Hot Spots is less than significant. 

6.4 SCAQMD Air Quality Management Plan Consistency  
 
CEQA requires a discussion of any inconsistencies between a proposed project and 
applicable General Plans and Regional Plans (CEQA Guidelines Section 15125).  The 
regional plan that applies to the proposed project includes the SCAQMD AQMP.  
Therefore, this section discusses any potential inconsistencies in the proposed project with 
the AQMP. 
 
The purpose of this discussion is to set forth the issues regarding consistency with the 
assumptions and objectives of the AQMP and discuss whether the proposed project would 
interfere with the region’s ability to comply with Federal and State air quality standards.  If 
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the decision-makers determine that the proposed project is inconsistent, the lead agency 
may consider project modifications or inclusion of mitigation to eliminate the 
inconsistency. 
 
The SCAQMD CEQA Handbook states that "New or amended General Plan Elements 
(including land use zoning and density amendments), Specific Plans, and significant 
projects must be analyzed for consistency with the AQMP."  Strict consistency with all 
aspects of the plan is usually not required.  A proposed project should be considered to be 
consistent with the AQMP if it furthers one or more policies and does not obstruct other 
policies.   
 
The SCAQMD CEQA Handbook identifies two key indicators of consistency: 
 
(1) Whether the project will result in an increase in the frequency or severity of existing 

air quality violations or cause or contribute to new violations or delay timely 
attainment of air quality standards or the interim emission reductions specified in 
the AQMP. 

 
(2) Whether the project will exceed the assumptions in the AQMP in 2016 or 

increments based on the year of project buildout and phase. 
 
6.4.1 Criterion 1 - Increase in the Frequency or Severity of Violations 
 
The results of the short-term construction emission levels and long-term operational 
emission levels show that the project would not result in significant impacts based on the 
SCAQMD regional and local thresholds of significance. Therefore, the proposed project 
would not contribute to the exceedance of an air pollutant concentration standard and is 
found to be consistent with the AQMP for the first criterion. 
 
6.4.2 Criterion 2 - Exceed Assumptions in the AQMP 
 
Consistency with the AQMP assumptions is determined by performing an analysis of the 
proposed project with the assumptions in the AQMP. The emphasis of this criterion is to 
ensure that the analyses conducted for the proposed project are based on the same 
forecasts as the AQMP.  The 2016-2040 Regional Transportation/Sustainable Communities 
Strategy, prepared by the Southern California Association of Governments (SCAG), 2016, 
includes chapters on: the challenges in a changing region, creating a plan for our future, 
and the road to greater mobility and sustainable growth. These chapters currently respond 
directly to federal and state requirements placed on SCAG. Local governments are required 
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to use these as the basis of their plans for purposes of consistency with applicable regional 
plans under CEQA.   
 
The project requires a General Plan amendment from Medium Density Residential to High 
Density Residential. As a result, the proposed project is expected to result in increased 
operational emissions, including mobile sources and energy sources, compared to the 
previously approved use. However, as shown in the regional and localized emissions 
analysis, the project is below the SCAQMD thresholds of significant for cumulative impacts. 
The impact is considered less than significant. 
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7.0 Greenhouse Gas Impact Analysis  
 
Consistent with CEQA Guidelines, a significant impact related to greenhouse gas would 
occur if the proposed project is determined to:  
 

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 emissions of greenhouse gases. 
 

7.1 Greenhouse Gas Emissions - Construction 
 
Greenhouse gas emissions are estimated for on-site and off-site construction activity using 
CalEEMod. Table 26 shows the construction greenhouse gas emissions, including 
equipment and worker vehicle emissions for all phases of construction. Construction 
emissions are averaged over 30 years and added to the long-term operational emissions, 
pursuant to SCAQMD recommendations. 
 
CalEEMod annual GHG output calculations are provided in Appendix B. 
 

Table 26 
Construction Greenhouse Gas Emissions 

Activity 
Emissions (MTC02e)1 

On-site Off-site Total 

Demolition 21.21 1.55 22.76 

Site Preparation 1.52 0.08 1.60 

Grading 2.50 4.93 7.43 

Building Construction 182.36 29.18 211.54 

Paving 5.93 0.64 6.57 

Architectural Coating 1.28 0.20 1.48 

Total 193.59 35.03 228.62 

Amortized over 30 years2 6.45 1.17 7.62 
1 MTCO2e = metric tons of carbon dioxide equivalents (includes carbon dioxide, methane, nitrous oxide,  
  and/or hydrofluorocarbon). 
2 The emissions are amortized over 30 years and added to the operational emissions, pursuant 
  to SCAQMD recommendations. 
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Because impacts from construction activities occur over a relatively short-term period of 
time, they contribute a relatively small portion of the overall lifetime project GHG 
emissions. By itself, the construction activities from this project are less than significant 
when compared to the thresholds recommended by SCAQMD. However, SCAQMD 
recommends that construction emissions be amortized over a 30-year project lifetime and 
added to the overall project operational emissions. In doing so, construction GHG 
emissions are included in the overall contribution of the project, as further discussed in the 
following section.  
 
7.2 Greenhouse Gas Emissions - Operation 
 
Greenhouse gas emissions are estimated for on-site and off-site operational activity using 
CalEEMod. Greenhouse gas emissions from mobile sources, area sources and energy 
sources are shown in Table 27. CalEEMod annual GHG output calculations are provided in 
Appendix B. 

Table 27 
Operational Greenhouse Gas Emissions 

Emission Source GHG Emissions (MTCO2e)1 

Mobile Source 232.62 

Energy Source 62.42 

Area Source 6.90 

Water 15.68 

Waste 7.17 

Construction (30 year average) 7.62 

Total Annual Emissions 220.55 

SCAQMD Tier 3 Screening Threshold2 3,000 

Exceed Tier 3 Threshold? No 

1 MTCO2e = metric tons of carbon dioxide equivalents 
2 Per South Coast Air Quality Management District (SCAQMD) Draft Guidance Document - Interim CEQA 
Greenhouse Gas (GHG) Significance Threshold, October 2008 
 
As shown in Table 28, the project GHG emissions are expected to be below the SCAQMD’s 
Tier 3 approach, which limits GHG emissions to 3,000 MTCO2e for residential projects.  
 
The project related long-term GHG impacts are less than significant. 
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Daily Emissions Calculations Output 
(CalEEMod)



Project Characteristics - 

Land Use - As per the site plan.

Grading - The project is expected to import 1,000 C.Y. of earthwork.

Demolition - Demolition will be approximately 1,470 sf 

Vehicle Trips - Trip rates are based on 2017 ITE Trip Generation Manual (10th Edition).

Woodstoves - Per SCAQMD rule 445, no wood burning devices are allowed in new developments; therefore, no wood hearths are included in this project.

Water And Wastewater - 

Construction Off-road Equipment Mitigation - Project will be required to comply with SCAQMD Rule 403 regarding fugitive dust control.

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Apartments Mid Rise 31.00 Dwelling Unit 1.20 31,000.00 89

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2022Operational Year

CO2 Intensity 
(lb/MWhr)

702.44 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Willard and Garvey Residential Development
Los Angeles-South Coast County, Summer

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:59 AMPage 1 of 25

Willard and Garvey Residential Development - Los Angeles-South Coast County, Summer



2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation WaterUnpavedRoadMoistureContent 0 12

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblFireplaces FireplaceWoodMass 1,019.20 0.00

tblFireplaces NumberWood 1.55 0.00

tblGrading MaterialImported 0.00 1,000.00

tblLandUse LotAcreage 0.82 1.20

tblVehicleTrips ST_TR 6.39 4.91

tblVehicleTrips SU_TR 5.86 4.09

tblVehicleTrips WD_TR 6.65 5.44

tblWoodstoves WoodstoveWoodMass 999.60 0.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:59 AMPage 2 of 25

Willard and Garvey Residential Development - Los Angeles-South Coast County, Summer



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

2021 19.6335 22.7369 15.0382 0.0394 5.8890 1.0424 6.6551 2.9774 0.9728 3.6822 0.0000 4,101.3110 4,101.3110 0.6237 0.0000 4,116.903
1

Maximum 19.6335 22.7369 15.0382 0.0394 5.8890 1.0424 6.6551 2.9774 0.9728 3.6822 0.0000 4,101.311
0

4,101.311
0

0.6237 0.0000 4,116.903
1

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

2021 19.6335 22.7369 15.0382 0.0394 2.5264 1.0424 3.1907 1.1535 0.9728 1.8583 0.0000 4,101.3110 4,101.3110 0.6237 0.0000 4,116.9031

Maximum 19.6335 22.7369 15.0382 0.0394 2.5264 1.0424 3.1907 1.1535 0.9728 1.8583 0.0000 4,101.311
0

4,101.311
0

0.6237 0.0000 4,116.903
1

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 57.10 0.00 52.06 61.26 0.00 49.53 0.00 0.00 0.00 0.00 0.00 0.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:59 AMPage 3 of 25
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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 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Energy 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Mobile 0.3041 1.4559 4.1416 0.0151 1.2254 0.0121 1.2376 0.3279 0.0113 0.3393 1,533.473
7

1,533.473
7

0.0767 1,535.390
2

Total 1.1118 2.0274 6.9325 0.0187 1.2254 0.0701 1.2955 0.3279 0.0693 0.3972 0.0000 2,229.932
5

2,229.932
5

0.0944 0.0127 2,236.071
5

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 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Energy 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Mobile 0.3041 1.4559 4.1416 0.0151 1.2254 0.0121 1.2376 0.3279 0.0113 0.3393 1,533.473
7

1,533.473
7

0.0767 1,535.390
2

Total 1.1118 2.0274 6.9325 0.0187 1.2254 0.0701 1.2955 0.3279 0.0693 0.3972 0.0000 2,229.932
5

2,229.932
5

0.0944 0.0127 2,236.071
5

Mitigated Operational

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:59 AMPage 4 of 25
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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 Demolition Demolition 1/1/2021 1/28/2021 5 20

2 Site Preparation Site Preparation 1/29/2021 2/1/2021 5 2

3 Grading Grading 2/2/2021 2/5/2021 5 4

4 Building Construction Building Construction 2/6/2021 11/12/2021 5 200

5 Paving Paving 11/13/2021 11/26/2021 5 10

6 Architectural Coating Architectural Coating 11/27/2021 12/10/2021 5 10

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: 62,775; Residential Outdoor: 20,925; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:59 AMPage 5 of 25
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Cranes 1 6.00 231 0.29

Building Construction Forklifts 1 6.00 89 0.20

Site Preparation Graders 1 8.00 187 0.41

Paving Pavers 1 6.00 130 0.42

Paving Rollers 1 7.00 80 0.38

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Grading Rubber Tired Dozers 1 6.00 247 0.40

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Graders 1 6.00 187 0.41

Paving Paving Equipment 1 8.00 132 0.36

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Building Construction Welders 3 8.00 46 0.45

Trips and VMT

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:59 AMPage 6 of 25
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3.2 Demolition - 2021

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 0.0724 0.0000 0.0724 0.0110 0.0000 0.0110 0.0000 0.0000

Off-Road 1.9930 19.6966 14.4925 0.0241 1.0409 1.0409 0.9715 0.9715 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Total 1.9930 19.6966 14.4925 0.0241 0.0724 1.0409 1.1133 0.0110 0.9715 0.9824 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use Soil Stabilizer

Replace Ground Cover

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

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

Demolition 5 13.00 0.00 7.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 3 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 125.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 22.00 3.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:59 AMPage 7 of 25
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3.2 Demolition - 2021

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 2.9200e-
003

0.0939 0.0220 2.7000e-
004

6.1200e-
003

2.9000e-
004

6.4100e-
003

1.6800e-
003

2.8000e-
004

1.9500e-
003

29.6256 29.6256 2.0100e-
003

29.6759

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 0.0557 0.0383 0.5236 1.4900e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 148.0401 148.0401 4.3600e-
003

148.1491

Total 0.0587 0.1322 0.5456 1.7600e-
003

0.1514 1.4600e-
003

0.1529 0.0402 1.3600e-
003

0.0416 177.6657 177.6657 6.3700e-
003

177.8250

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 0.0277 0.0000 0.0277 4.1900e-
003

0.0000 4.1900e-
003

0.0000 0.0000

Off-Road 1.9930 19.6966 14.4925 0.0241 1.0409 1.0409 0.9715 0.9715 0.0000 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Total 1.9930 19.6966 14.4925 0.0241 0.0277 1.0409 1.0686 4.1900e-
003

0.9715 0.9757 0.0000 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Mitigated Construction On-Site
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3.2 Demolition - 2021

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 2.9200e-
003

0.0939 0.0220 2.7000e-
004

6.1200e-
003

2.9000e-
004

6.4100e-
003

1.6800e-
003

2.8000e-
004

1.9500e-
003

29.6256 29.6256 2.0100e-
003

29.6759

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 0.0557 0.0383 0.5236 1.4900e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 148.0401 148.0401 4.3600e-
003

148.1491

Total 0.0587 0.1322 0.5456 1.7600e-
003

0.1514 1.4600e-
003

0.1529 0.0402 1.3600e-
003

0.0416 177.6657 177.6657 6.3700e-
003

177.8250

Mitigated Construction Off-Site

3.3 Site Preparation - 2021

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 5.7996 0.0000 5.7996 2.9537 0.0000 2.9537 0.0000 0.0000

Off-Road 1.5558 17.4203 7.5605 0.0172 0.7654 0.7654 0.7041 0.7041 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Total 1.5558 17.4203 7.5605 0.0172 5.7996 0.7654 6.5650 2.9537 0.7041 3.6578 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Unmitigated Construction On-Site
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3.3 Site Preparation - 2021

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 0.0343 0.0236 0.3222 9.1000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 91.1016 91.1016 2.6800e-
003

91.1687

Total 0.0343 0.0236 0.3222 9.1000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 91.1016 91.1016 2.6800e-
003

91.1687

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 2.2183 0.0000 2.2183 1.1298 0.0000 1.1298 0.0000 0.0000

Off-Road 1.5558 17.4203 7.5605 0.0172 0.7654 0.7654 0.7041 0.7041 0.0000 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Total 1.5558 17.4203 7.5605 0.0172 2.2183 0.7654 2.9837 1.1298 0.7041 1.8339 0.0000 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:59 AMPage 10 of 25

Willard and Garvey Residential Development - Los Angeles-South Coast County, Summer



3.3 Site Preparation - 2021

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 0.0343 0.0236 0.3222 9.1000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 91.1016 91.1016 2.6800e-
003

91.1687

Total 0.0343 0.0236 0.3222 9.1000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 91.1016 91.1016 2.6800e-
003

91.1687

Mitigated Construction Off-Site

3.4 Grading - 2021

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 4.9425 0.0000 4.9425 2.5299 0.0000 2.5299 0.0000 0.0000

Off-Road 1.2884 14.3307 6.3314 0.0141 0.6379 0.6379 0.5869 0.5869 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Total 1.2884 14.3307 6.3314 0.0141 4.9425 0.6379 5.5804 2.5299 0.5869 3.1168 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Unmitigated Construction On-Site
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3.4 Grading - 2021

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 0.2606 8.3826 1.9655 0.0244 0.5464 0.0257 0.5722 0.1498 0.0246 0.1744 2,645.144
6

2,645.144
6

0.1795 2,649.632
3

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 0.0343 0.0236 0.3222 9.1000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 91.1016 91.1016 2.6800e-
003

91.1687

Total 0.2949 8.4062 2.2877 0.0253 0.6358 0.0265 0.6623 0.1735 0.0253 0.1988 2,736.246
2

2,736.246
2

0.1822 2,740.801
0

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 1.8905 0.0000 1.8905 0.9677 0.0000 0.9677 0.0000 0.0000

Off-Road 1.2884 14.3307 6.3314 0.0141 0.6379 0.6379 0.5869 0.5869 0.0000 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Total 1.2884 14.3307 6.3314 0.0141 1.8905 0.6379 2.5284 0.9677 0.5869 1.5546 0.0000 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Mitigated Construction On-Site
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3.4 Grading - 2021

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 0.2606 8.3826 1.9655 0.0244 0.5464 0.0257 0.5722 0.1498 0.0246 0.1744 2,645.144
6

2,645.144
6

0.1795 2,649.632
3

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 0.0343 0.0236 0.3222 9.1000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 91.1016 91.1016 2.6800e-
003

91.1687

Total 0.2949 8.4062 2.2877 0.0253 0.6358 0.0265 0.6623 0.1735 0.0253 0.1988 2,736.246
2

2,736.246
2

0.1822 2,740.801
0

Mitigated Construction Off-Site

3.5 Building Construction - 2021

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 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Total 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Unmitigated Construction On-Site
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3.5 Building Construction - 2021

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 9.1200e-
003

0.2913 0.0762 7.7000e-
004

0.0192 6.0000e-
004

0.0198 5.5300e-
003

5.7000e-
004

6.1000e-
003

82.4642 82.4642 4.8600e-
003

82.5856

Worker 0.0943 0.0648 0.8861 2.5200e-
003

0.2459 1.9900e-
003

0.2479 0.0652 1.8300e-
003

0.0671 250.5294 250.5294 7.3800e-
003

250.7139

Total 0.1034 0.3561 0.9623 3.2900e-
003

0.2651 2.5900e-
003

0.2677 0.0708 2.4000e-
003

0.0732 332.9936 332.9936 0.0122 333.2996

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

Off-Road 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 0.0000 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Total 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 0.0000 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Mitigated Construction On-Site
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3.5 Building Construction - 2021

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 9.1200e-
003

0.2913 0.0762 7.7000e-
004

0.0192 6.0000e-
004

0.0198 5.5300e-
003

5.7000e-
004

6.1000e-
003

82.4642 82.4642 4.8600e-
003

82.5856

Worker 0.0943 0.0648 0.8861 2.5200e-
003

0.2459 1.9900e-
003

0.2479 0.0652 1.8300e-
003

0.0671 250.5294 250.5294 7.3800e-
003

250.7139

Total 0.1034 0.3561 0.9623 3.2900e-
003

0.2651 2.5900e-
003

0.2677 0.0708 2.4000e-
003

0.0732 332.9936 332.9936 0.0122 333.2996

Mitigated Construction Off-Site

3.6 Paving - 2021

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 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Unmitigated Construction On-Site
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3.6 Paving - 2021

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 0.0557 0.0383 0.5236 1.4900e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 148.0401 148.0401 4.3600e-
003

148.1491

Total 0.0557 0.0383 0.5236 1.4900e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 148.0401 148.0401 4.3600e-
003

148.1491

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

Off-Road 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 0.0000 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 0.0000 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Mitigated Construction On-Site
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3.6 Paving - 2021

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 0.0557 0.0383 0.5236 1.4900e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 148.0401 148.0401 4.3600e-
003

148.1491

Total 0.0557 0.0383 0.5236 1.4900e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 148.0401 148.0401 4.3600e-
003

148.1491

Mitigated Construction Off-Site

3.7 Architectural Coating - 2021

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 19.3975 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Total 19.6164 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Unmitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:59 AMPage 17 of 25

Willard and Garvey Residential Development - Los Angeles-South Coast County, Summer



3.7 Architectural Coating - 2021

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 0.0172 0.0118 0.1611 4.6000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 45.5508 45.5508 1.3400e-
003

45.5844

Total 0.0172 0.0118 0.1611 4.6000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 45.5508 45.5508 1.3400e-
003

45.5844

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

Archit. Coating 19.3975 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Total 19.6164 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.7 Architectural Coating - 2021

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 0.0172 0.0118 0.1611 4.6000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 45.5508 45.5508 1.3400e-
003

45.5844

Total 0.0172 0.0118 0.1611 4.6000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 45.5508 45.5508 1.3400e-
003

45.5844

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 0.3041 1.4559 4.1416 0.0151 1.2254 0.0121 1.2376 0.3279 0.0113 0.3393 1,533.473
7

1,533.473
7

0.0767 1,535.390
2

Unmitigated 0.3041 1.4559 4.1416 0.0151 1.2254 0.0121 1.2376 0.3279 0.0113 0.3393 1,533.473
7

1,533.473
7

0.0767 1,535.390
2

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

Apartments Mid Rise 168.64 152.21 126.79 547,818 547,818

Total 168.64 152.21 126.79 547,818 547,818

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

Apartments Mid Rise 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Apartments Mid Rise 0.546501 0.044961 0.204016 0.120355 0.015740 0.006196 0.020131 0.030678 0.002515 0.002201 0.005142 0.000687 0.000876

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

0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

NaturalGas 
Unmitigated

0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

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

Apartments Mid 
Rise

1137.76 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Total 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Unmitigated

5.1 Mitigation Measures Energy

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:59 AMPage 21 of 25

Willard and Garvey Residential Development - Los Angeles-South Coast County, Summer



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 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Unmitigated 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

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

Apartments Mid 
Rise

1.13776 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Total 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

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

0.0531 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.6138 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0512 0.4371 0.1860 2.7900e-
003

0.0353 0.0353 0.0353 0.0353 0.0000 558.0000 558.0000 0.0107 0.0102 561.3159

Landscaping 0.0773 0.0295 2.5603 1.4000e-
004

0.0142 0.0142 0.0142 0.0142 4.6051 4.6051 4.4400e-
003

4.7162

Total 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste 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 lb/day lb/day

Architectural 
Coating

0.0531 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.6138 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0512 0.4371 0.1860 2.7900e-
003

0.0353 0.0353 0.0353 0.0353 0.0000 558.0000 558.0000 0.0107 0.0102 561.3159

Landscaping 0.0773 0.0295 2.5603 1.4000e-
004

0.0142 0.0142 0.0142 0.0142 4.6051 4.6051 4.4400e-
003

4.7162

Total 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment
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11.0 Vegetation

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Project Characteristics - 

Land Use - As per the site plan.

Grading - The project is expected to import 1,000 C.Y. of earthwork.

Demolition - Demolition will be approximately 1,470 sf 

Vehicle Trips - Trip rates are based on 2017 ITE Trip Generation Manual (10th Edition).

Woodstoves - Per SCAQMD rule 445, no wood burning devices are allowed in new developments; therefore, no wood hearths are included in this project.

Water And Wastewater - 

Construction Off-road Equipment Mitigation - Project will be required to comply with SCAQMD Rule 403 regarding fugitive dust control.

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Apartments Mid Rise 31.00 Dwelling Unit 1.20 31,000.00 89

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2022Operational Year

CO2 Intensity 
(lb/MWhr)

702.44 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Willard and Garvey Residential Development
Los Angeles-South Coast County, Winter
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation WaterUnpavedRoadMoistureContent 0 12

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblFireplaces FireplaceWoodMass 1,019.20 0.00

tblFireplaces NumberWood 1.55 0.00

tblGrading MaterialImported 0.00 1,000.00

tblLandUse LotAcreage 0.82 1.20

tblVehicleTrips ST_TR 6.39 4.91

tblVehicleTrips SU_TR 5.86 4.09

tblVehicleTrips WD_TR 6.65 5.44

tblWoodstoves WoodstoveWoodMass 999.60 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

2021 19.6355 22.8421 14.9946 0.0389 5.8890 1.0424 6.6551 2.9774 0.9728 3.6822 0.0000 4,050.167
1

4,050.167
1

0.6299 0.0000 4,065.913
4

Maximum 19.6355 22.8421 14.9946 0.0389 5.8890 1.0424 6.6551 2.9774 0.9728 3.6822 0.0000 4,050.167
1

4,050.167
1

0.6299 0.0000 4,065.913
4

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

2021 19.6355 22.8421 14.9946 0.0389 2.5264 1.0424 3.1911 1.1535 0.9728 1.8583 0.0000 4,050.167
1

4,050.167
1

0.6299 0.0000 4,065.913
4

Maximum 19.6355 22.8421 14.9946 0.0389 2.5264 1.0424 3.1911 1.1535 0.9728 1.8583 0.0000 4,050.167
1

4,050.167
1

0.6299 0.0000 4,065.913
4

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 57.10 0.00 52.05 61.26 0.00 49.53 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 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Energy 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Mobile 0.2951 1.4917 3.9239 0.0143 1.2254 0.0122 1.2376 0.3279 0.0114 0.3393 1,459.706
9

1,459.706
9

0.0764 1,461.616
8

Total 1.1028 2.0632 6.7148 0.0179 1.2254 0.0702 1.2956 0.3279 0.0694 0.3973 0.0000 2,156.165
8

2,156.165
8

0.0941 0.0127 2,162.298
1

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 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Energy 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Mobile 0.2951 1.4917 3.9239 0.0143 1.2254 0.0122 1.2376 0.3279 0.0114 0.3393 1,459.706
9

1,459.706
9

0.0764 1,461.616
8

Total 1.1028 2.0632 6.7148 0.0179 1.2254 0.0702 1.2956 0.3279 0.0694 0.3973 0.0000 2,156.165
8

2,156.165
8

0.0941 0.0127 2,162.298
1

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 Demolition Demolition 1/1/2021 1/28/2021 5 20

2 Site Preparation Site Preparation 1/29/2021 2/1/2021 5 2

3 Grading Grading 2/2/2021 2/5/2021 5 4

4 Building Construction Building Construction 2/6/2021 11/12/2021 5 200

5 Paving Paving 11/13/2021 11/26/2021 5 10

6 Architectural Coating Architectural Coating 11/27/2021 12/10/2021 5 10

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: 62,775; Residential Outdoor: 20,925; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Cranes 1 6.00 231 0.29

Building Construction Forklifts 1 6.00 89 0.20

Site Preparation Graders 1 8.00 187 0.41

Paving Pavers 1 6.00 130 0.42

Paving Rollers 1 7.00 80 0.38

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Grading Rubber Tired Dozers 1 6.00 247 0.40

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Graders 1 6.00 187 0.41

Paving Paving Equipment 1 8.00 132 0.36

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Building Construction Welders 3 8.00 46 0.45

Trips and VMT
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3.2 Demolition - 2021

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 0.0724 0.0000 0.0724 0.0110 0.0000 0.0110 0.0000 0.0000

Off-Road 1.9930 19.6966 14.4925 0.0241 1.0409 1.0409 0.9715 0.9715 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Total 1.9930 19.6966 14.4925 0.0241 0.0724 1.0409 1.1133 0.0110 0.9715 0.9824 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use Soil Stabilizer

Replace Ground Cover

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

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

Demolition 5 13.00 0.00 7.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 3 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 125.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 22.00 3.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2021

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 2.9900e-
003

0.0950 0.0233 2.7000e-
004

6.1200e-
003

2.9000e-
004

6.4100e-
003

1.6800e-
003

2.8000e-
004

1.9600e-
003

29.1124 29.1124 2.0800e-
003

29.1644

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 0.0620 0.0424 0.4787 1.4000e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 139.3926 139.3926 4.1000e-
003

139.4952

Total 0.0650 0.1374 0.5021 1.6700e-
003

0.1514 1.4600e-
003

0.1529 0.0402 1.3600e-
003

0.0416 168.5051 168.5051 6.1800e-
003

168.6596

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 0.0277 0.0000 0.0277 4.1900e-
003

0.0000 4.1900e-
003

0.0000 0.0000

Off-Road 1.9930 19.6966 14.4925 0.0241 1.0409 1.0409 0.9715 0.9715 0.0000 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Total 1.9930 19.6966 14.4925 0.0241 0.0277 1.0409 1.0686 4.1900e-
003

0.9715 0.9757 0.0000 2,322.717
1

2,322.717
1

0.5940 2,337.565
8

Mitigated Construction On-Site
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3.2 Demolition - 2021

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 2.9900e-
003

0.0950 0.0233 2.7000e-
004

6.1200e-
003

2.9000e-
004

6.4100e-
003

1.6800e-
003

2.8000e-
004

1.9600e-
003

29.1124 29.1124 2.0800e-
003

29.1644

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 0.0620 0.0424 0.4787 1.4000e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 139.3926 139.3926 4.1000e-
003

139.4952

Total 0.0650 0.1374 0.5021 1.6700e-
003

0.1514 1.4600e-
003

0.1529 0.0402 1.3600e-
003

0.0416 168.5051 168.5051 6.1800e-
003

168.6596

Mitigated Construction Off-Site

3.3 Site Preparation - 2021

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 5.7996 0.0000 5.7996 2.9537 0.0000 2.9537 0.0000 0.0000

Off-Road 1.5558 17.4203 7.5605 0.0172 0.7654 0.7654 0.7041 0.7041 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Total 1.5558 17.4203 7.5605 0.0172 5.7996 0.7654 6.5650 2.9537 0.7041 3.6578 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Unmitigated Construction On-Site
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3.3 Site Preparation - 2021

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 0.0261 0.2946 8.6000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 85.7801 85.7801 2.5200e-
003

85.8432

Total 0.0382 0.0261 0.2946 8.6000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 85.7801 85.7801 2.5200e-
003

85.8432

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 2.2183 0.0000 2.2183 1.1298 0.0000 1.1298 0.0000 0.0000

Off-Road 1.5558 17.4203 7.5605 0.0172 0.7654 0.7654 0.7041 0.7041 0.0000 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Total 1.5558 17.4203 7.5605 0.0172 2.2183 0.7654 2.9837 1.1298 0.7041 1.8339 0.0000 1,666.517
4

1,666.517
4

0.5390 1,679.992
0

Mitigated Construction On-Site
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3.3 Site Preparation - 2021

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 0.0261 0.2946 8.6000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 85.7801 85.7801 2.5200e-
003

85.8432

Total 0.0382 0.0261 0.2946 8.6000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 85.7801 85.7801 2.5200e-
003

85.8432

Mitigated Construction Off-Site

3.4 Grading - 2021

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 4.9425 0.0000 4.9425 2.5299 0.0000 2.5299 0.0000 0.0000

Off-Road 1.2884 14.3307 6.3314 0.0141 0.6379 0.6379 0.5869 0.5869 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Total 1.2884 14.3307 6.3314 0.0141 4.9425 0.6379 5.5804 2.5299 0.5869 3.1168 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Unmitigated Construction On-Site
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3.4 Grading - 2021

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 0.2668 8.4853 2.0842 0.0240 0.5464 0.0261 0.5725 0.1498 0.0250 0.1748 2,599.322
2

2,599.322
2

0.1858 2,603.968
1

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 0.0261 0.2946 8.6000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 85.7801 85.7801 2.5200e-
003

85.8432

Total 0.3050 8.5114 2.3788 0.0248 0.6358 0.0268 0.6627 0.1735 0.0257 0.1992 2,685.102
3

2,685.102
3

0.1884 2,689.811
3

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 1.8905 0.0000 1.8905 0.9677 0.0000 0.9677 0.0000 0.0000

Off-Road 1.2884 14.3307 6.3314 0.0141 0.6379 0.6379 0.5869 0.5869 0.0000 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Total 1.2884 14.3307 6.3314 0.0141 1.8905 0.6379 2.5284 0.9677 0.5869 1.5546 0.0000 1,365.064
8

1,365.064
8

0.4415 1,376.102
0

Mitigated Construction On-Site
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3.4 Grading - 2021

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 0.2668 8.4853 2.0842 0.0240 0.5464 0.0261 0.5725 0.1498 0.0250 0.1748 2,599.322
2

2,599.322
2

0.1858 2,603.968
1

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 0.0261 0.2946 8.6000e-
004

0.0894 7.2000e-
004

0.0901 0.0237 6.7000e-
004

0.0244 85.7801 85.7801 2.5200e-
003

85.8432

Total 0.3050 8.5114 2.3788 0.0248 0.6358 0.0268 0.6627 0.1735 0.0257 0.1992 2,685.102
3

2,685.102
3

0.1884 2,689.811
3

Mitigated Construction Off-Site

3.5 Building Construction - 2021

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 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Total 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Unmitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 11:02 AMPage 13 of 25

Willard and Garvey Residential Development - Los Angeles-South Coast County, Winter



3.5 Building Construction - 2021

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 9.5700e-
003

0.2907 0.0842 7.5000e-
004

0.0192 6.1000e-
004

0.0198 5.5300e-
003

5.9000e-
004

6.1200e-
003

80.2037 80.2037 5.1800e-
003

80.3331

Worker 0.1049 0.0718 0.8102 2.3700e-
003

0.2459 1.9900e-
003

0.2479 0.0652 1.8300e-
003

0.0671 235.8952 235.8952 6.9400e-
003

236.0688

Total 0.1145 0.3624 0.8944 3.1200e-
003

0.2651 2.6000e-
003

0.2677 0.0708 2.4200e-
003

0.0732 316.0989 316.0989 0.0121 316.4019

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

Off-Road 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 0.0000 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Total 1.8125 13.6361 12.8994 0.0221 0.6843 0.6843 0.6608 0.6608 0.0000 2,001.220
0

2,001.220
0

0.3573 2,010.151
7

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 11:02 AMPage 14 of 25

Willard and Garvey Residential Development - Los Angeles-South Coast County, Winter



3.5 Building Construction - 2021

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 9.5700e-
003

0.2907 0.0842 7.5000e-
004

0.0192 6.1000e-
004

0.0198 5.5300e-
003

5.9000e-
004

6.1200e-
003

80.2037 80.2037 5.1800e-
003

80.3331

Worker 0.1049 0.0718 0.8102 2.3700e-
003

0.2459 1.9900e-
003

0.2479 0.0652 1.8300e-
003

0.0671 235.8952 235.8952 6.9400e-
003

236.0688

Total 0.1145 0.3624 0.8944 3.1200e-
003

0.2651 2.6000e-
003

0.2677 0.0708 2.4200e-
003

0.0732 316.0989 316.0989 0.0121 316.4019

Mitigated Construction Off-Site

3.6 Paving - 2021

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 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Unmitigated Construction On-Site
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3.6 Paving - 2021

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 0.0620 0.0424 0.4787 1.4000e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 139.3926 139.3926 4.1000e-
003

139.4952

Total 0.0620 0.0424 0.4787 1.4000e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 139.3926 139.3926 4.1000e-
003

139.4952

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

Off-Road 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 0.0000 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.7739 7.7422 8.8569 0.0135 0.4153 0.4153 0.3830 0.3830 0.0000 1,296.866
4

1,296.866
4

0.4111 1,307.144
2

Mitigated Construction On-Site
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3.6 Paving - 2021

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 0.0620 0.0424 0.4787 1.4000e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 139.3926 139.3926 4.1000e-
003

139.4952

Total 0.0620 0.0424 0.4787 1.4000e-
003

0.1453 1.1700e-
003

0.1465 0.0385 1.0800e-
003

0.0396 139.3926 139.3926 4.1000e-
003

139.4952

Mitigated Construction Off-Site

3.7 Architectural Coating - 2021

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 19.3975 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Total 19.6164 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Unmitigated Construction On-Site
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3.7 Architectural Coating - 2021

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 0.0191 0.0131 0.1473 4.3000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 42.8900 42.8900 1.2600e-
003

42.9216

Total 0.0191 0.0131 0.1473 4.3000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 42.8900 42.8900 1.2600e-
003

42.9216

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

Archit. Coating 19.3975 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Total 19.6164 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.7 Architectural Coating - 2021

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 0.0191 0.0131 0.1473 4.3000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 42.8900 42.8900 1.2600e-
003

42.9216

Total 0.0191 0.0131 0.1473 4.3000e-
004

0.0447 3.6000e-
004

0.0451 0.0119 3.3000e-
004

0.0122 42.8900 42.8900 1.2600e-
003

42.9216

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 0.2951 1.4917 3.9239 0.0143 1.2254 0.0122 1.2376 0.3279 0.0114 0.3393 1,459.706
9

1,459.706
9

0.0764 1,461.616
8

Unmitigated 0.2951 1.4917 3.9239 0.0143 1.2254 0.0122 1.2376 0.3279 0.0114 0.3393 1,459.706
9

1,459.706
9

0.0764 1,461.616
8

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

Apartments Mid Rise 168.64 152.21 126.79 547,818 547,818

Total 168.64 152.21 126.79 547,818 547,818

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

Apartments Mid Rise 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Apartments Mid Rise 0.546501 0.044961 0.204016 0.120355 0.015740 0.006196 0.020131 0.030678 0.002515 0.002201 0.005142 0.000687 0.000876

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

0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

NaturalGas 
Unmitigated

0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

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

Apartments Mid 
Rise

1137.76 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Total 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Unmitigated

5.1 Mitigation Measures Energy
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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 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Unmitigated 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

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

Apartments Mid 
Rise

1.13776 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

Total 0.0123 0.1049 0.0446 6.7000e-
004

8.4800e-
003

8.4800e-
003

8.4800e-
003

8.4800e-
003

133.8538 133.8538 2.5700e-
003

2.4500e-
003

134.6492

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

0.0531 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.6138 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0512 0.4371 0.1860 2.7900e-
003

0.0353 0.0353 0.0353 0.0353 0.0000 558.0000 558.0000 0.0107 0.0102 561.3159

Landscaping 0.0773 0.0295 2.5603 1.4000e-
004

0.0142 0.0142 0.0142 0.0142 4.6051 4.6051 4.4400e-
003

4.7162

Total 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Unmitigated

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 11:02 AMPage 23 of 25

Willard and Garvey Residential Development - Los Angeles-South Coast County, Winter



8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste 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 lb/day lb/day

Architectural 
Coating

0.0531 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.6138 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0512 0.4371 0.1860 2.7900e-
003

0.0353 0.0353 0.0353 0.0353 0.0000 558.0000 558.0000 0.0107 0.0102 561.3159

Landscaping 0.0773 0.0295 2.5603 1.4000e-
004

0.0142 0.0142 0.0142 0.0142 4.6051 4.6051 4.4400e-
003

4.7162

Total 0.7954 0.4666 2.7463 2.9300e-
003

0.0495 0.0495 0.0495 0.0495 0.0000 562.6051 562.6051 0.0151 0.0102 566.0321

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment
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11.0 Vegetation

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Project Characteristics - 

Land Use - As per the site plan.

Grading - The project is expected to import 1,000 C.Y. of earthwork.

Demolition - Demolition will be approximately 1,470 sf 

Vehicle Trips - Trip rates are based on 2017 ITE Trip Generation Manual (10th Edition).

Woodstoves - Per SCAQMD rule 445, no wood burning devices are allowed in new developments; therefore, no wood hearths are included in this project.

Water And Wastewater - 

Construction Off-road Equipment Mitigation - Project will be required to comply with SCAQMD Rule 403 regarding fugitive dust control.

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Apartments Mid Rise 31.00 Dwelling Unit 1.20 31,000.00 89

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2022Operational Year

CO2 Intensity 
(lb/MWhr)

702.44 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Willard and Garvey Residential Development
Los Angeles-South Coast County, Annual
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation WaterUnpavedRoadMoistureContent 0 12

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblFireplaces FireplaceWoodMass 1,019.20 0.00

tblFireplaces NumberWood 1.55 0.00

tblGrading MaterialImported 0.00 1,000.00

tblLandUse LotAcreage 0.82 1.20

tblVehicleTrips ST_TR 6.39 4.91

tblVehicleTrips SU_TR 5.86 4.09

tblVehicleTrips WD_TR 6.65 5.44

tblWoodstoves WoodstoveWoodMass 999.60 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

2021 0.3193 1.7091 1.6130 2.9700e-
003

0.0462 0.0838 0.1299 0.0161 0.0804 0.0965 0.0000 250.3124 250.3124 0.0426 0.0000 251.3762

Maximum 0.3193 1.7091 1.6130 2.9700e-
003

0.0462 0.0838 0.1299 0.0161 0.0804 0.0965 0.0000 250.3124 250.3124 0.0426 0.0000 251.3762

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

2021 0.3193 1.7090 1.6130 2.9700e-
003

0.0360 0.0838 0.1198 0.0111 0.0804 0.0914 0.0000 250.3121 250.3121 0.0426 0.0000 251.3760

Maximum 0.3193 1.7090 1.6130 2.9700e-
003

0.0360 0.0838 0.1198 0.0111 0.0804 0.0914 0.0000 250.3121 250.3121 0.0426 0.0000 251.3760

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 21.95 0.00 7.80 31.22 0.00 5.20 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 0.1320 9.1500e-
003

0.3224 5.0000e-
005

2.2100e-
003

2.2100e-
003

2.2100e-
003

2.2100e-
003

0.0000 6.8498 6.8498 6.3000e-
004

1.2000e-
004

6.9000

Energy 2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 62.1458 62.1458 2.0800e-
003

7.5000e-
004

62.4206

Mobile 0.0499 0.2629 0.6889 2.5200e-
003

0.2079 2.1000e-
003

0.2100 0.0557 1.9600e-
003

0.0577 0.0000 232.3177 232.3177 0.0119 0.0000 232.6163

Waste 0.0000 0.0000 0.0000 0.0000 2.8947 0.0000 2.8947 0.1711 0.0000 7.1714

Water 0.0000 0.0000 0.0000 0.0000 0.6408 12.8870 13.5278 0.0664 1.6600e-
003

15.6824

Total 0.1842 0.2912 1.0194 2.6900e-
003

0.2079 5.8600e-
003

0.2138 0.0557 5.7200e-
003

0.0615 3.5354 314.2004 317.7358 0.2521 2.5300e-
003

324.7907

Unmitigated Operational

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 1-1-2021 3-31-2021 0.5882 0.5882

2 4-1-2021 6-30-2021 0.5170 0.5170

3 7-1-2021 9-30-2021 0.5227 0.5227

Highest 0.5882 0.5882
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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 0.1320 9.1500e-
003

0.3224 5.0000e-
005

2.2100e-
003

2.2100e-
003

2.2100e-
003

2.2100e-
003

0.0000 6.8498 6.8498 6.3000e-
004

1.2000e-
004

6.9000

Energy 2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 62.1458 62.1458 2.0800e-
003

7.5000e-
004

62.4206

Mobile 0.0499 0.2629 0.6889 2.5200e-
003

0.2079 2.1000e-
003

0.2100 0.0557 1.9600e-
003

0.0577 0.0000 232.3177 232.3177 0.0119 0.0000 232.6163

Waste 0.0000 0.0000 0.0000 0.0000 2.8947 0.0000 2.8947 0.1711 0.0000 7.1714

Water 0.0000 0.0000 0.0000 0.0000 0.6408 12.8870 13.5278 0.0664 1.6600e-
003

15.6824

Total 0.1842 0.2912 1.0194 2.6900e-
003

0.2079 5.8600e-
003

0.2138 0.0557 5.7200e-
003

0.0615 3.5354 314.2004 317.7358 0.2521 2.5300e-
003

324.7907

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 0.00 0.00
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/1/2021 1/28/2021 5 20

2 Site Preparation Site Preparation 1/29/2021 2/1/2021 5 2

3 Grading Grading 2/2/2021 2/5/2021 5 4

4 Building Construction Building Construction 2/6/2021 11/12/2021 5 200

5 Paving Paving 11/13/2021 11/26/2021 5 10

6 Architectural Coating Architectural Coating 11/27/2021 12/10/2021 5 10

OffRoad Equipment

Residential Indoor: 62,775; Residential Outdoor: 20,925; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Cranes 1 6.00 231 0.29

Building Construction Forklifts 1 6.00 89 0.20

Site Preparation Graders 1 8.00 187 0.41

Paving Pavers 1 6.00 130 0.42

Paving Rollers 1 7.00 80 0.38

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Grading Rubber Tired Dozers 1 6.00 247 0.40

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Graders 1 6.00 187 0.41

Paving Paving Equipment 1 8.00 132 0.36

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Building Construction Welders 3 8.00 46 0.45

Trips and VMT
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3.2 Demolition - 2021

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 7.2000e-
004

0.0000 7.2000e-
004

1.1000e-
004

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0199 0.1970 0.1449 2.4000e-
004

0.0104 0.0104 9.7100e-
003

9.7100e-
003

0.0000 21.0713 21.0713 5.3900e-
003

0.0000 21.2060

Total 0.0199 0.1970 0.1449 2.4000e-
004

7.2000e-
004

0.0104 0.0111 1.1000e-
004

9.7100e-
003

9.8200e-
003

0.0000 21.0713 21.0713 5.3900e-
003

0.0000 21.2060

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use Soil Stabilizer

Replace Ground Cover

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

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

Demolition 5 13.00 0.00 7.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 3 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 125.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 22.00 3.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2021

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 3.0000e-
005

9.7000e-
004

2.3000e-
004

0.0000 6.0000e-
005

0.0000 6.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.2668 0.2668 2.0000e-
005

0.0000 0.2673

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 5.6000e-
004

4.4000e-
004

4.9200e-
003

1.0000e-
005

1.4200e-
003

1.0000e-
005

1.4400e-
003

3.8000e-
004

1.0000e-
005

3.9000e-
004

0.0000 1.2856 1.2856 4.0000e-
005

0.0000 1.2865

Total 5.9000e-
004

1.4100e-
003

5.1500e-
003

1.0000e-
005

1.4800e-
003

1.0000e-
005

1.5000e-
003

4.0000e-
004

1.0000e-
005

4.1000e-
004

0.0000 1.5524 1.5524 6.0000e-
005

0.0000 1.5538

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 tons/yr MT/yr

Fugitive Dust 2.8000e-
004

0.0000 2.8000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0199 0.1970 0.1449 2.4000e-
004

0.0104 0.0104 9.7100e-
003

9.7100e-
003

0.0000 21.0713 21.0713 5.3900e-
003

0.0000 21.2060

Total 0.0199 0.1970 0.1449 2.4000e-
004

2.8000e-
004

0.0104 0.0107 4.0000e-
005

9.7100e-
003

9.7500e-
003

0.0000 21.0713 21.0713 5.3900e-
003

0.0000 21.2060

Mitigated Construction On-Site
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3.2 Demolition - 2021

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 3.0000e-
005

9.7000e-
004

2.3000e-
004

0.0000 6.0000e-
005

0.0000 6.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.2668 0.2668 2.0000e-
005

0.0000 0.2673

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 5.6000e-
004

4.4000e-
004

4.9200e-
003

1.0000e-
005

1.4200e-
003

1.0000e-
005

1.4400e-
003

3.8000e-
004

1.0000e-
005

3.9000e-
004

0.0000 1.2856 1.2856 4.0000e-
005

0.0000 1.2865

Total 5.9000e-
004

1.4100e-
003

5.1500e-
003

1.0000e-
005

1.4800e-
003

1.0000e-
005

1.5000e-
003

4.0000e-
004

1.0000e-
005

4.1000e-
004

0.0000 1.5524 1.5524 6.0000e-
005

0.0000 1.5538

Mitigated Construction Off-Site

3.3 Site Preparation - 2021

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 5.8000e-
003

0.0000 5.8000e-
003

2.9500e-
003

0.0000 2.9500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.5600e-
003

0.0174 7.5600e-
003

2.0000e-
005

7.7000e-
004

7.7000e-
004

7.0000e-
004

7.0000e-
004

0.0000 1.5118 1.5118 4.9000e-
004

0.0000 1.5241

Total 1.5600e-
003

0.0174 7.5600e-
003

2.0000e-
005

5.8000e-
003

7.7000e-
004

6.5700e-
003

2.9500e-
003

7.0000e-
004

3.6500e-
003

0.0000 1.5118 1.5118 4.9000e-
004

0.0000 1.5241

Unmitigated Construction On-Site
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3.3 Site Preparation - 2021

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 3.0000e-
005

3.0000e-
005

3.0000e-
004

0.0000 9.0000e-
005

0.0000 9.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0791 0.0791 0.0000 0.0000 0.0792

Total 3.0000e-
005

3.0000e-
005

3.0000e-
004

0.0000 9.0000e-
005

0.0000 9.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0791 0.0791 0.0000 0.0000 0.0792

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 tons/yr MT/yr

Fugitive Dust 2.2200e-
003

0.0000 2.2200e-
003

1.1300e-
003

0.0000 1.1300e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.5600e-
003

0.0174 7.5600e-
003

2.0000e-
005

7.7000e-
004

7.7000e-
004

7.0000e-
004

7.0000e-
004

0.0000 1.5118 1.5118 4.9000e-
004

0.0000 1.5241

Total 1.5600e-
003

0.0174 7.5600e-
003

2.0000e-
005

2.2200e-
003

7.7000e-
004

2.9900e-
003

1.1300e-
003

7.0000e-
004

1.8300e-
003

0.0000 1.5118 1.5118 4.9000e-
004

0.0000 1.5241

Mitigated Construction On-Site
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3.3 Site Preparation - 2021

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 3.0000e-
005

3.0000e-
005

3.0000e-
004

0.0000 9.0000e-
005

0.0000 9.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0791 0.0791 0.0000 0.0000 0.0792

Total 3.0000e-
005

3.0000e-
005

3.0000e-
004

0.0000 9.0000e-
005

0.0000 9.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0791 0.0791 0.0000 0.0000 0.0792

Mitigated Construction Off-Site

3.4 Grading - 2021

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 9.8900e-
003

0.0000 9.8900e-
003

5.0600e-
003

0.0000 5.0600e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.5800e-
003

0.0287 0.0127 3.0000e-
005

1.2800e-
003

1.2800e-
003

1.1700e-
003

1.1700e-
003

0.0000 2.4767 2.4767 8.0000e-
004

0.0000 2.4968

Total 2.5800e-
003

0.0287 0.0127 3.0000e-
005

9.8900e-
003

1.2800e-
003

0.0112 5.0600e-
003

1.1700e-
003

6.2300e-
003

0.0000 2.4767 2.4767 8.0000e-
004

0.0000 2.4968

Unmitigated Construction On-Site
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3.4 Grading - 2021

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 5.3000e-
004

0.0173 4.0300e-
003

5.0000e-
005

1.0700e-
003

5.0000e-
005

1.1300e-
003

2.9000e-
004

5.0000e-
005

3.4000e-
004

0.0000 4.7644 4.7644 3.3000e-
004

0.0000 4.7726

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 7.0000e-
005

5.0000e-
005

6.1000e-
004

0.0000 1.8000e-
004

0.0000 1.8000e-
004

5.0000e-
005

0.0000 5.0000e-
005

0.0000 0.1582 0.1582 0.0000 0.0000 0.1583

Total 6.0000e-
004

0.0174 4.6400e-
003

5.0000e-
005

1.2500e-
003

5.0000e-
005

1.3100e-
003

3.4000e-
004

5.0000e-
005

3.9000e-
004

0.0000 4.9226 4.9226 3.3000e-
004

0.0000 4.9310

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 tons/yr MT/yr

Fugitive Dust 3.7800e-
003

0.0000 3.7800e-
003

1.9400e-
003

0.0000 1.9400e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.5800e-
003

0.0287 0.0127 3.0000e-
005

1.2800e-
003

1.2800e-
003

1.1700e-
003

1.1700e-
003

0.0000 2.4767 2.4767 8.0000e-
004

0.0000 2.4968

Total 2.5800e-
003

0.0287 0.0127 3.0000e-
005

3.7800e-
003

1.2800e-
003

5.0600e-
003

1.9400e-
003

1.1700e-
003

3.1100e-
003

0.0000 2.4767 2.4767 8.0000e-
004

0.0000 2.4968

Mitigated Construction On-Site
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3.4 Grading - 2021

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 5.3000e-
004

0.0173 4.0300e-
003

5.0000e-
005

1.0700e-
003

5.0000e-
005

1.1300e-
003

2.9000e-
004

5.0000e-
005

3.4000e-
004

0.0000 4.7644 4.7644 3.3000e-
004

0.0000 4.7726

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 7.0000e-
005

5.0000e-
005

6.1000e-
004

0.0000 1.8000e-
004

0.0000 1.8000e-
004

5.0000e-
005

0.0000 5.0000e-
005

0.0000 0.1582 0.1582 0.0000 0.0000 0.1583

Total 6.0000e-
004

0.0174 4.6400e-
003

5.0000e-
005

1.2500e-
003

5.0000e-
005

1.3100e-
003

3.4000e-
004

5.0000e-
005

3.9000e-
004

0.0000 4.9226 4.9226 3.3000e-
004

0.0000 4.9310

Mitigated Construction Off-Site

3.5 Building Construction - 2021

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 0.1813 1.3636 1.2899 2.2000e-
003

0.0684 0.0684 0.0661 0.0661 0.0000 181.5476 181.5476 0.0324 0.0000 182.3579

Total 0.1813 1.3636 1.2899 2.2000e-
003

0.0684 0.0684 0.0661 0.0661 0.0000 181.5476 181.5476 0.0324 0.0000 182.3579

Unmitigated Construction On-Site
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3.5 Building Construction - 2021

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 9.3000e-
004

0.0296 8.0300e-
003

8.0000e-
005

1.8900e-
003

6.0000e-
005

1.9500e-
003

5.5000e-
004

6.0000e-
005

6.0000e-
004

0.0000 7.3949 7.3949 4.5000e-
004

0.0000 7.4062

Worker 9.4700e-
003

7.3700e-
003

0.0832 2.4000e-
004

0.0241 2.0000e-
004

0.0243 6.4000e-
003

1.8000e-
004

6.5900e-
003

0.0000 21.7562 21.7562 6.4000e-
004

0.0000 21.7722

Total 0.0104 0.0370 0.0912 3.2000e-
004

0.0260 2.6000e-
004

0.0263 6.9500e-
003

2.4000e-
004

7.1900e-
003

0.0000 29.1511 29.1511 1.0900e-
003

0.0000 29.1784

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 tons/yr MT/yr

Off-Road 0.1813 1.3636 1.2899 2.2000e-
003

0.0684 0.0684 0.0661 0.0661 0.0000 181.5474 181.5474 0.0324 0.0000 182.3577

Total 0.1813 1.3636 1.2899 2.2000e-
003

0.0684 0.0684 0.0661 0.0661 0.0000 181.5474 181.5474 0.0324 0.0000 182.3577

Mitigated Construction On-Site
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3.5 Building Construction - 2021

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 9.3000e-
004

0.0296 8.0300e-
003

8.0000e-
005

1.8900e-
003

6.0000e-
005

1.9500e-
003

5.5000e-
004

6.0000e-
005

6.0000e-
004

0.0000 7.3949 7.3949 4.5000e-
004

0.0000 7.4062

Worker 9.4700e-
003

7.3700e-
003

0.0832 2.4000e-
004

0.0241 2.0000e-
004

0.0243 6.4000e-
003

1.8000e-
004

6.5900e-
003

0.0000 21.7562 21.7562 6.4000e-
004

0.0000 21.7722

Total 0.0104 0.0370 0.0912 3.2000e-
004

0.0260 2.6000e-
004

0.0263 6.9500e-
003

2.4000e-
004

7.1900e-
003

0.0000 29.1511 29.1511 1.0900e-
003

0.0000 29.1784

Mitigated Construction Off-Site

3.6 Paving - 2021

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 3.8700e-
003

0.0387 0.0443 7.0000e-
005

2.0800e-
003

2.0800e-
003

1.9100e-
003

1.9100e-
003

0.0000 5.8825 5.8825 1.8600e-
003

0.0000 5.9291

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 3.8700e-
003

0.0387 0.0443 7.0000e-
005

2.0800e-
003

2.0800e-
003

1.9100e-
003

1.9100e-
003

0.0000 5.8825 5.8825 1.8600e-
003

0.0000 5.9291

Unmitigated Construction On-Site
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3.6 Paving - 2021

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 2.8000e-
004

2.2000e-
004

2.4600e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

1.9000e-
004

0.0000 0.6428 0.6428 2.0000e-
005

0.0000 0.6433

Total 2.8000e-
004

2.2000e-
004

2.4600e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

1.9000e-
004

0.0000 0.6428 0.6428 2.0000e-
005

0.0000 0.6433

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 tons/yr MT/yr

Off-Road 3.8700e-
003

0.0387 0.0443 7.0000e-
005

2.0800e-
003

2.0800e-
003

1.9100e-
003

1.9100e-
003

0.0000 5.8825 5.8825 1.8600e-
003

0.0000 5.9291

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 3.8700e-
003

0.0387 0.0443 7.0000e-
005

2.0800e-
003

2.0800e-
003

1.9100e-
003

1.9100e-
003

0.0000 5.8825 5.8825 1.8600e-
003

0.0000 5.9291

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/6/2020 10:33 AMPage 17 of 30

Willard and Garvey Residential Development - Los Angeles-South Coast County, Annual



3.6 Paving - 2021

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 2.8000e-
004

2.2000e-
004

2.4600e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

1.9000e-
004

0.0000 0.6428 0.6428 2.0000e-
005

0.0000 0.6433

Total 2.8000e-
004

2.2000e-
004

2.4600e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

1.9000e-
004

0.0000 0.6428 0.6428 2.0000e-
005

0.0000 0.6433

Mitigated Construction Off-Site

3.7 Architectural Coating - 2021

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 0.0970 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.0900e-
003

7.6300e-
003

9.0900e-
003

1.0000e-
005

4.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.2788

Total 0.0981 7.6300e-
003

9.0900e-
003

1.0000e-
005

4.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.2788

Unmitigated Construction On-Site
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3.7 Architectural Coating - 2021

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 9.0000e-
005

7.0000e-
005

7.6000e-
004

0.0000 2.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.1978 0.1978 1.0000e-
005

0.0000 0.1979

Total 9.0000e-
005

7.0000e-
005

7.6000e-
004

0.0000 2.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.1978 0.1978 1.0000e-
005

0.0000 0.1979

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 tons/yr MT/yr

Archit. Coating 0.0970 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.0900e-
003

7.6300e-
003

9.0900e-
003

1.0000e-
005

4.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.2788

Total 0.0981 7.6300e-
003

9.0900e-
003

1.0000e-
005

4.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.2788

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.7 Architectural Coating - 2021

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 9.0000e-
005

7.0000e-
005

7.6000e-
004

0.0000 2.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.1978 0.1978 1.0000e-
005

0.0000 0.1979

Total 9.0000e-
005

7.0000e-
005

7.6000e-
004

0.0000 2.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.1978 0.1978 1.0000e-
005

0.0000 0.1979

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 0.0499 0.2629 0.6889 2.5200e-
003

0.2079 2.1000e-
003

0.2100 0.0557 1.9600e-
003

0.0577 0.0000 232.3177 232.3177 0.0119 0.0000 232.6163

Unmitigated 0.0499 0.2629 0.6889 2.5200e-
003

0.2079 2.1000e-
003

0.2100 0.0557 1.9600e-
003

0.0577 0.0000 232.3177 232.3177 0.0119 0.0000 232.6163

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

Apartments Mid Rise 168.64 152.21 126.79 547,818 547,818

Total 168.64 152.21 126.79 547,818 547,818

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

Apartments Mid Rise 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Apartments Mid Rise 0.546501 0.044961 0.204016 0.120355 0.015740 0.006196 0.020131 0.030678 0.002515 0.002201 0.005142 0.000687 0.000876

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 39.9848 39.9848 1.6500e-
003

3.4000e-
004

40.1279

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 39.9848 39.9848 1.6500e-
003

3.4000e-
004

40.1279

NaturalGas 
Mitigated

2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 22.1610 22.1610 4.2000e-
004

4.1000e-
004

22.2927

NaturalGas 
Unmitigated

2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 22.1610 22.1610 4.2000e-
004

4.1000e-
004

22.2927

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

Apartments Mid 
Rise

415281 2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 22.1610 22.1610 4.2000e-
004

4.1000e-
004

22.2927

Total 2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 22.1610 22.1610 4.2000e-
004

4.1000e-
004

22.2927

Unmitigated

5.1 Mitigation Measures Energy
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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

Apartments Mid 
Rise

415281 2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 22.1610 22.1610 4.2000e-
004

4.1000e-
004

22.2927

Total 2.2400e-
003

0.0191 8.1400e-
003

1.2000e-
004

1.5500e-
003

1.5500e-
003

1.5500e-
003

1.5500e-
003

0.0000 22.1610 22.1610 4.2000e-
004

4.1000e-
004

22.2927

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Apartments Mid 
Rise

125493 39.9848 1.6500e-
003

3.4000e-
004

40.1279

Total 39.9848 1.6500e-
003

3.4000e-
004

40.1279

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 0.1320 9.1500e-
003

0.3224 5.0000e-
005

2.2100e-
003

2.2100e-
003

2.2100e-
003

2.2100e-
003

0.0000 6.8498 6.8498 6.3000e-
004

1.2000e-
004

6.9000

Unmitigated 0.1320 9.1500e-
003

0.3224 5.0000e-
005

2.2100e-
003

2.2100e-
003

2.2100e-
003

2.2100e-
003

0.0000 6.8498 6.8498 6.3000e-
004

1.2000e-
004

6.9000

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Apartments Mid 
Rise

125493 39.9848 1.6500e-
003

3.4000e-
004

40.1279

Total 39.9848 1.6500e-
003

3.4000e-
004

40.1279

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

9.7000e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.1120 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 6.4000e-
004

5.4600e-
003

2.3300e-
003

3.0000e-
005

4.4000e-
004

4.4000e-
004

4.4000e-
004

4.4000e-
004

0.0000 6.3276 6.3276 1.2000e-
004

1.2000e-
004

6.3652

Landscaping 9.6700e-
003

3.6900e-
003

0.3200 2.0000e-
005

1.7700e-
003

1.7700e-
003

1.7700e-
003

1.7700e-
003

0.0000 0.5222 0.5222 5.0000e-
004

0.0000 0.5348

Total 0.1320 9.1500e-
003

0.3224 5.0000e-
005

2.2100e-
003

2.2100e-
003

2.2100e-
003

2.2100e-
003

0.0000 6.8498 6.8498 6.2000e-
004

1.2000e-
004

6.9000

Unmitigated
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7.1 Mitigation Measures Water

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

9.7000e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.1120 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 6.4000e-
004

5.4600e-
003

2.3300e-
003

3.0000e-
005

4.4000e-
004

4.4000e-
004

4.4000e-
004

4.4000e-
004

0.0000 6.3276 6.3276 1.2000e-
004

1.2000e-
004

6.3652

Landscaping 9.6700e-
003

3.6900e-
003

0.3200 2.0000e-
005

1.7700e-
003

1.7700e-
003

1.7700e-
003

1.7700e-
003

0.0000 0.5222 0.5222 5.0000e-
004

0.0000 0.5348

Total 0.1320 9.1500e-
003

0.3224 5.0000e-
005

2.2100e-
003

2.2100e-
003

2.2100e-
003

2.2100e-
003

0.0000 6.8498 6.8498 6.2000e-
004

1.2000e-
004

6.9000

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 13.5278 0.0664 1.6600e-
003

15.6824

Unmitigated 13.5278 0.0664 1.6600e-
003

15.6824

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Apartments Mid 
Rise

2.01977 / 
1.27334

13.5278 0.0664 1.6600e-
003

15.6824

Total 13.5278 0.0664 1.6600e-
003

15.6824

Unmitigated
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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

Apartments Mid 
Rise

2.01977 / 
1.27334

13.5278 0.0664 1.6600e-
003

15.6824

Total 13.5278 0.0664 1.6600e-
003

15.6824

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 2.8947 0.1711 0.0000 7.1714

 Unmitigated 2.8947 0.1711 0.0000 7.1714

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Apartments Mid 
Rise

14.26 2.8947 0.1711 0.0000 7.1714

Total 2.8947 0.1711 0.0000 7.1714

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Apartments Mid 
Rise

14.26 2.8947 0.1711 0.0000 7.1714

Total 2.8947 0.1711 0.0000 7.1714

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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1.0 SUMMARY

i.e.
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ACM and LBP.  
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2.0 INTRODUCTION

de 
minimis
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2.1 PROPERTY DESCRIPTION

2.2 SPECIAL TERMS, CONDITIONS, AND SIGNIFICANT 
ASSUMPTIONS

2.3 EXCEPTIONS AND LIMITING CONDITIONS
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2.4 PERSONNEL QUALIFICATIONS
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3.0 USER-PROVIDED INFORMATION

de minimis

Description of Information
Provided 
(Yes / No) Description and/or Key Findings
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3.1 SPECIALIZED KNOWLEDGE OR EXPERIENCE

3.2 PURCHASE PRICE VS. PROPERTY VALUE
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4.0 RECORDS REVIEW

4.1 PHYSICAL SETTING

Topography:

Soil/Bedrock Data:

Estimated Depth to Groundwater/
Estimated Direction of Gradient:

4.1.1 Property Topography and Surface Water Flow 

4.1.2 Regional and Property Geology 

Additional Site Assessment Report
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4.1.3 Regional and Property Hydrogeology 

Additional Site Assessment Report

4.2 FEDERAL, STATE AND TRIBAL ENVIRONMENTAL RECORDS

4.2.1 Listings for Property 

4.2.2 Listings for Nearby Sites with Potential to Impact Property 
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Listed Facility Name/Address Database Listing
Distance/Direction from 
Property

REC?
(YES / NO)

4.3 LOCAL/REGIONAL ENVIRONMENTAL RECORDS

4.3.1 Division of Oil, Gas, and Geothermal Resources, Division 1 

Agency Name
Contact Information Finding
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4.3.2 Fire Department 

Agency Name
Contact Information

Finding

4.3.3 Department of Toxic Substances Control (DTSC) 

Agency Name
Contact Information

Finding

4.3.4 California Regional Water Quality Control Board (CRWQCB) 

Agency Name, Contact Information Findings
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4.3.6 Local Building and/or Planning Department Records 

Agency Name, Contact 
Information Findings

4.3.7 Los Angeles County Department of Public Works 

Agency Name
Contact Information Finding

4.4 HISTORICAL RECORDS REVIEW

4.4.1 Land Title Records/Deeds 
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4.4.2 Aerial Photographs 

Year Scale Observations, Property and Adjoining Properties

4.4.3 City Directories 

Subject/Adjoining Property Year Listed Occupants
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Subject/Adjoining Property Year Listed Occupants

4.4.4 Historical Fire Insurance Maps 

4.4.5 Historical Topographic Maps 

Year Scale Observations, Property and Adjoining Properties
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Year Scale Observations, Property and Adjoining Properties

4.4.6 Other Historical Sources 
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5.0 SITE RECONNAISSANCE

5.1 SITE RECONNAISSANCE METHODOLOGY

5.2 GENERAL DESCRIPTION

Property and Area 
Description:

Property Operations.

Structures, Roads, Other 
Improvements:

Property Size (acres):
Estimated % of Property 
Covered by Buildings and/or 
Pavement:
Observed Current Property 
Use/Operations: 
Observed Evidence of Past 
Property Use(s):
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Sewage Disposal Method 
(and age):
Potable Water Source:
Electric Utility:

5.3 HAZARDOUS SUBSTANCES AND PETROLEUM PRODUCTS

Observations Description/Location
Hazardous Substances and 
Petroleum Products as Defined by 
CERCLA 42 U.S.C. § 9601(14):

Drums ( 5 gallons):
Strong, Pungent, or Noxious Odors:
Pools of Liquid:
Unidentified Substance Containers:
PCB-Containing Equipment:
Other Observed Evidence of 
Hazardous Substances or Petroleum 
Products:

5.4 INTERIOR OBSERVATIONS 

5.5 EXTERIOR OBSERVATIONS

Observations Description
On-site Pits, Ponds, or Lagoons:
Stained Soil or Pavement:
Stressed Vegetation:

Waste Streams and Waste 
Collection Areas:
Solid Waste Disposal:
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Observations Description
Potential Areas of Fill Placement:
Wastewater:
Stormwater:

Wells:
Septic Systems:
Other Exterior Observations:

5.6 UNDERGROUND STORAGE TANKS/STRUCTURES

Existing 
USTs:
Former 
USTs:
Other 
Underground 
Structures:

5.7 ABOVEGROUND STORAGE TANKS

Existing 
ASTs:
Former 
ASTs:

5.8 ADJOINING PROPERTIES

5.8.1 Current Uses of Adjoining Properties 

NORTH
EAST
SOUTH
WEST
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5.8.2 Observed Evidence of Past Uses of Adjoining Properties 

NORTH
EAST
SOUTH
WEST

5.8.3 Pits, Ponds or Lagoons on Adjoining Properties 

NORTH
EAST
SOUTH
WEST

5.9 OBSERVED PHYSICAL SETTING

Topography of the 
Property and Surrounding 
Area:
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6.0 POTENTIAL FOR VAPOR ENCROACHMENT  

Vapor migration must be considered no differently than contaminated groundwater migration in the Phase I 
investigation. While E2600-10 provides and industry consensus methodology to assess vapor migration, 
use of E2600-10 methodology is not required to achieve compliance with AAI – an EP may use alternative 
methodology as deemed appropriate, but this must be documented in the Phase I report (i.e., it must be 
“capable of being reconstructed by an EP other than the EP responsible for the Phase I”).
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7.0 SHALLOW SOIL SAMPLING 

i.e.
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8.0 EVALUATION  

8.1 FINDINGS AND OPINIONS

i.e.
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8.2 DATA GAPS

Gap Discussion
Deletions or Exceptions from 
Scope of Work Referenced in 
Section 1.4:
Weather-Related Restrictions to 
Site Reconnaissance: 
Facility Access Restrictions to 
Site Reconnaissance: 

Other Site Reconnaissance 
Restrictions:

Data Gaps from Environmental 
Records Review:

Data Gaps from Historical 
Records Review:

Data Gaps from Interviews:

Other Data Gaps:
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8.3 CONCLUSIONS

ACM and LBP.  
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9.0 NON-SCOPE CONSIDERATIONS

9.1 LEAD-BASED PAINT

Construction 
Date

Residential
(Yes/No) Observed Condition of Painted Surfaces

9.2 ASBESTOS
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9.3 RADON

EPA Radon Zones (w/Average Measured Indoor Radon concentrations)

Normally-occupied sub grade areas present? (i.e., basement apartments, offices, stores, etc.)

9.4 FLOOD ZONES
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10.0 REFERENCES
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Appendix A Photographs of the Property and Vicinity



Photographs of the Property and Vicinity
Site Name: 3133, 3141, 3149 Willard Avenue, Rosemead, CA
Photographer: Alicia Jansen
Date: January 3, 2019

Page 1 of 4 

Photo #1 View of the residential structure located at 3133 Willard Avenue (the Property).

Photo #2 View of the vacant boarded up residential structures located at 3141 Willard Avenue (the 
Property).  



Photographs of the Property and Vicinity
Site Name: 3133, 3141, 3149 Willard Avenue, Rosemead, CA
Photographer: Alicia Jansen
Date: January 3, 2019

Page 2 of 4 

Photo #3 View of the occupied house located at 3149 Willard Avenue (the Property).

Photo #4 View of the RV and shed area associated with 3133 Willard Avenue.



Photographs of the Property and Vicinity
Site Name: 3133, 3141, 3149 Willard Avenue, Rosemead, CA
Photographer: Alicia Jansen
Date: January 3, 2019

Page 3 of 4 

Photo #5 View of the concrete foundation in the southern perimeter of the Property west of 3133 Willard 
Avenue.  

Photo #6 View of the adjacent overhead power lines adjacent to the west.



Photographs of the Property and Vicinity
Site Name: 3133, 3141, 3149 Willard Avenue, Rosemead, CA
Photographer: Alicia Jansen
Date: January 3, 2019

Page 4 of 4 

Photo #7 View of Willard Elementary School located to the east beyond Willard Avenue.
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Executive Summary  

The purpose of this traffic study and on-street parking evaluation is to evaluate the proposed 

Willard & Garvey Residential development from a traffic and parking circulation standpoint. 

The proposed development is located along the west side of Willard Avenue, in the City of 

Rosemead. The project is planned to open in 2022 and has been analyzed in one (1) complete 

phase. 

The project site is located along the west side of Willard Avenue, in the City of Rosemead. 

The proposed project is planned to displace two existing residential units and consist of the 

following land uses: 

 31 three-story residential condominium/townhomes. 

The proposed project is to provide a total of 78 parking spaces. 

Based on the site plan, the proposed project will have access via one (1) proposed 

unsignalized full-access driveway on Willard Avenue. 

Project Trip Generation & On-Site Parking Findings 

The proposed project is forecast to generate approximately 169 trip-ends per day, including 

approximately 11 trips during the AM peak hour, approximately 13 trips during the Mid-day 

peak hour, and approximately 13 trips during the PM peak hour.  This is equivalent to one 

vehicle either exiting or entering the site every approximately 5 minutes during the peak hour. 

It should be noted since the proposed project is nearby the school, the school-related traffic 

for the proposed project can be expected to all occur on foot.  The project trip generation 

does not account for this reduction and hence can be considered conservative. 

Furthermore, the trip generation does not account for the displacement of the two existing 

residential units by the proposed project. 

The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips. Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 
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advantage of this convenience.  To help improve existing conditions, the project applicant 

has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 

Based on the City’s Municipal Code, the proposed project requires a total of 78 on-site 

parking spaces (62 resident and 16 guest parking).  Since the proposed project is planned to 

provide a total of 78 on-site parking spaces, the proposed project is sufficiently parked to 

serve the proposed uses and therefor, is not expected to contribute to the peak parking 

demand on Willard Avenue. 

Below is a summary of the findings contained in this report and analysis: 

Project Impact on Pedestrian Traffic Findings 

Based on existing collected data: 

 During the two-hour AM peak period (between 7:00 AM and 9:00 AM), between 

two (2) and thirteen (13) school-age pedestrians cross one of the four legs of the 

intersection of Rockhold Avenue / Dororthy Avenue; 

 During the three-hour mid-day peak period (between 12:30 PM and 3:30 PM), 

between two (2) and twelve (12) school-age pedestrians cross one of the four legs of 

the intersection of Rockhold Avenue / Dororthy Avenue; and 

 During the two-hour PM peak period (between 4:00 PM and 6:00 PM), zero (0) 

school-age pedestrians cross one of the four legs of the intersection of Rockhold 

Avenue / Dororthy Avenue. 

Hence, the existing pedestrian activity of the area is not significant and is mainly attributed 

to the school activities. 

The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips.  Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 

advantage of this convenience.  To help improve existing conditions, the project applicant 

has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 
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Project Impact on Roadway Speed Findings 

The 85
th
 Percentile speed was measured to be 33 MPH and the 10-MPH pace speed was 23-

32 MPH.   

Based on this information and the traffic engineering guidelines and California Vehicle Code 

(CVC), the recommended posted speed limit would be 35 miles per hour and can be further 

reduced to 30 miles per hour considering the proximity to school. The 30 miles per hour 

posted speed could also be appropriate considering the 10-MPH pace of the existing travel 

speeds. 

The existing 85
th
-percentile speeds and average speeds are not considered substantially high 

for a residential area.  The average speeds are observed to be approximately 29 miles per 

hour. 

As shown in this report, the proposed project generates a nominal number of trips and the 

traffic added from the proposed project is not expected to result in a substantial change in 

the travel speeds of the roadway. 

Project Impact on Intersection Level of Service Findings 

All study intersections are currently operating at an acceptable LOS (LOS D or better) during 

the peak hours for Existing Conditions and continue to do so for all the analysis scenarios 

evaluated as part of this report, with the exception of the following study intersection which 

is currently operating at a deficient LOS (LOS E or F) and is forecast to continue to operate 

at a deficient LOS (LOS E or F) for the scenarios evaluated as part of this report: 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

Based on agency-established thresholds of significance, the proposed project is forecast to 

not result in a significant traffic impact at the study intersections for any of the analysis 

scenarios evaluated as part of this report.  Hence, no intersection or off-site improvements 

are required by the proposed project.   
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Project Impact on On-Street Parking Findings 

The peak observed parking demand for typical weekday (Wednesday) conditions occurs at 

1:30 PM, with 36 vehicles parked, or 113% of the east side of the street occupied. 

The peak observed parking demand for typical Saturday conditions occurs at 1:30 PM, with 

19 vehicles parked, or 59% of the east side of the street occupied. 

It should be noted that the peak observed parking demand for typical weekday (Wednesday) 

conditions along the east side of Willard Avenue exceeds the parking capacity of 32 spaces 

due to the following reasons: 

 A conservative length of 25 feet is allotted for each one vehicle to park on the 

curb. However, because some vehicles are shorter in length, they parked more 

tightly close to one another, and therefore creating room for more vehicles than 

the expected capacity. 

 Some vehicles parked in front of driveways and in no parking zones. 

The peak observed parking demand for typical weekday (Wednesday) conditions occurs at 

1:30 PM, with 31 vehicles parked, or 97% of the west side of the street occupied. 

The peak observed parking demand for typical Saturday conditions occurs at 7:00 AM, with 

11 vehicles parked, or 34% of the west side of the street occupied. 

The proposed project is not expected to substantially affect the parking conditions in the 

considering the following: 

 As shown in this report, based on the City Municipal Code, the proposed project is 

required to provide a total of 78 parking spaces (62 resident and 16 guest parking).   

The proposed project is planned to provide a total of 78 parking spaces.  Hence, the 

project site will have sufficient parking capacity to contain the parking demand 

associated with the proposed use and therefor, is not expected to contribute to the 

peak parking demand on Willard Avenue. 

 Resident and guest parking typically peaks during evenings and weekends which is 

not expected to impact the peak street parking during typical school activity times.  

Based on the survey of existing on-street parking use in the vicinity of the site, ample 
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parking is available during evening and weekends.  The proposed land use type is 

ideal for the current on-street parking demand conditions.   

Project Impact VMT Impact Findings 

The City of Rosemead has adopted VMT traffic thresholds of impact via a City Council 

Resolution on June 9, 2020. 

The State allows cities to filter out regions of the City that are already considered " low VMT" 

traffic analysis zones (TAZs) and consistent with the surrounding existing General Plan land 

uses and can be considered local-serving. 

Projects that are forecast to have a VMT not 15 or more percent below the regional average 

are considered to have a significant impact. 

The proposed project is screened out and considered to have no VMT impacts based on the 

following: 

 As shown in Exhibit 9-1, the proposed project is located in a low VMT area which is 

15 or percent below the regional average. 

Hence, the proposed project is considered to have a less than significant VMT impact. 
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1.0 Introduction  

1.1 Purpose of Report & Study Objectives 

The purpose of this traffic study and on-street parking evaluation is to evaluate the proposed 

Willard & Garvey Residential development from a traffic and parking circulation standpoint. 

The proposed development is located along the west side of Willard Avenue, in the City of 

Rosemead. The project is planned to open in 2022 and has been analyzed in one (1) complete 

phase. 

City of Rosemead has adopted the traffic study guidelines and criteria of the County of Los 

Angeles. Hence, this traffic study has been prepared in accordance with the County of Los 

Angeles traffic study guidelines, requirements and thresholds of significance for the County 

of Los Angeles. 

This study has been prepared in accordance with a City-approved scope of work. 

1.2 Site Location & Project Description 

The project site is located along the west side of Willard Avenue, in the City of Rosemead. 

The proposed project is planned to displace two existing residential units and consist of the 

following land uses: 

 31 three-story residential condominium/townhomes. 

The proposed project is to provide a total of 78 parking spaces. 

Based on the site plan, the proposed project will have access via one (1) proposed 

unsignalized full-access driveway on Willard Avenue. 

The project is planned to open in 2022 and has been analyzed in one (1) complete phase.   

Exhibit 1-1 shows the project site location and traffic analysis study area. 

Exhibit 1-2 shows the latest project site plan. 
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1.3 Traffic Study Area & Analysis Scenarios 

The study area has been identified based on discussion with the City of Rosemead traffic 

consultant, review of the project’s trip generation, geographical area, and circulation system, 

and includes the following intersections: 

1. Rockhold Avenue (NS) / Dorothy Street (EW) – Unsignalized; and 

2. Willard Avenue (NS) / Garvey Avenue (EW) – Unsignalized. 

The analysis evaluates traffic conditions of the study intersections for the following scenarios 

in accordance with the County of Los Angeles requirements and guidelines: 

 Existing Conditions; 

 Existing Plus Project Conditions; 

 Opening Year With Ambient Growth Without Project Conditions; 

 Opening Year With Ambient Growth With Project Conditions;  

 Opening Year With Ambient Growth With Related Projects Without Project 

Conditions; and 

 Opening Year With Ambient Growth With Related Projects With Project 

Conditions. 
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2.0 Analysis Methodologies, Performance Criteria & 

Thresholds of Significance 

This section of the report presents the methodologies used to perform the traffic analyses 

summarized in this report in accordance with the City of Rosemead and County of Los 

Angeles requirements.   

This section also discusses the agency-established applicable performance criteria and 

thresholds of significance for the study facilities. 

2.1 Intersection Peak Hour Level of Service Analysis Methodology 

Unsignalized study intersections are evaluated utilizing the Highway Capacity Manual (HCM) 

methodology. The HCM methodology defines level of service as a qualitative measure which 

describes operational conditions within a traffic stream, generally in terms of such factors as 

speed and travel time, freedom to maneuver, traffic interruptions, comfort and convenience, 

and safety. The criteria used to evaluate LOS (Level of Service) conditions vary based on the 

type of roadway and whether the traffic flow is considered interrupted or uninterrupted. For 

intersections with stop control on the minor street only, the calculation of level of service is 

dependent on the occurrence of gaps occurring in the traffic flow of the main street, and 

the level of service is determined based on the worst individual movements or movements 

sharing a single lane.   

The methodology used to assess the operation of signalized study intersections is the 

Intersection Capacity Utilization (ICU) methodology. To calculate the ICU, the volume of 

traffic using the intersection is compared with the capacity of the intersection. ICU is usually 

expressed as a ratio. This ratio represents that portion of the hour required to provide 

sufficient capacity to accommodate all intersection traffic if all approaches operate at 

capacity.  

The definitions of level of service for uninterrupted flow (flow unrestrained by the existence 

of traffic control devices) are: 

 LOS A represents free flow. Individual users are virtually unaffected by the presence 

of others in the traffic stream. 
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 LOS B is in the range of stable flow, but the presence of other users in the traffic 

stream begins to be noticeable. Freedom to select desired speeds is relatively 

unaffected, but there is a slight decline in the freedom to maneuver. 

 LOS C is in the range of stable flow, but marks the beginning of the range of flow 

in which the operation of individual users becomes significantly affected by 

interactions with others in the traffic stream. 

 LOS D represents high-density but stable flow. Speed and freedom to maneuver 

are severely restricted, and the driver experiences a generally poor level of comfort 

and convenience. 

 LOS E represents operating conditions at or near the capacity level. All speeds are 

reduced to a low, but relatively uniform value. Small increases in flow will cause 

breakdowns in traffic movement. 

 LOS F is used to define forced or breakdown flow. This condition exists wherever 

the amount of traffic approaching a point exceeds the amount which can traverse 

the point. Queues form behind such locations. 

2.1.1 HCM Methodology 

The HCM methodology was used to analyze unsignalized study area intersections. 

The levels of service are defined in the table below. 

  HCM Unsignalized Intersection LOS & Delay Ranges 

LOS Control Delay Per Vehicle (Seconds) 

A 0.00 - 10.00 

B 10.01 - 15.00 

C 15.01 - 25.00 

D 25.01 - 35.00 

E 35.01 - 50.00 

F >50.00 
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For this study, the HCM level of service grades will be determined utilizing the HCM 

2010 Methodology and the Synchro analysis software. 

All analysis parameters utilized in this analysis are in accordance with the County of 

Los Angeles Traffic Impact Analysis Report Guidelines (December 2013). 

2.2 Level of Service Performance Criteria 

The acceptable Level of Service (LOS) for intersections within the City of Rosemead/County of 

Los Angeles is LOS D or better. Therefore, any intersections operating at a LOS E or LOS F will 

be considered deficient. 

2.3 Thresholds of Significance 

According to the Los Angeles County guidelines, for intersections, the impact is considered 

significant if the project-related increase in the volume-to-capacity (v/c) ratio equals or 

exceeds the thresholds shown below: 

 

INTERSECTIONS 

Pre-Project 

Project V/C Increase 

LOS V/C 

C 0.71 to 0.80      0.04 or more 

D 0.81 to 0.90      0.02 or more 

E/F 0.91 or more      0.01 or more 
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3.0 Existing Traffic Volumes & Circulation System  

This section provides a discussion of existing study area conditions and traffic volumes. 

3.1 Existing Traffic Controls & Intersection Geometrics 

Exhibit 3-1 identifies the existing roadway conditions for the study area roadways. The 

number of through traffic lanes for existing roadways and the existing intersection controls 

are identified. 

3.2 Existing Traffic Volumes 

Existing Conditions intersection level of service calculations are based upon manual AM, Mid-

day, and PM peak hour turning movement counts taken in February 2020 when school was 

in full session. The AM peak hour traffic volumes were determined by counting the two-hour 

period between 7:00 AM and 9:00 AM. To capture the school release traffic conditions, the 

Mid-day peak hour traffic volumes were determined by counting the three-hour period 

between 12:30 PM and 3:30 PM. The PM peak hour traffic volumes were determined by 

counting the two-hour period between 4:00 PM and 6:00 PM. 

As requested by the City of Rosemead, in addition to the vehicular counts, pedestrian counts 

at the study intersections were collected during the same time periods as the vehicular 

counts.  Measurements were taken in February 2020 which was pre-pandemic conditions 

and under normal school day conditions on Willard Avenue. 

The vehicular and pedestrian traffic count worksheets are included in Appendix A. 

Existing traffic volumes for the study area intersections are shown on Exhibit 3-2. 

Existing adult and school age pedestrian volumes are shown on Exhibit 3-3A and       Exhibit 

3-3B, respectively. 

As shown in Exhibit 3-3A: 

 During the two-hour AM peak period (between 7:00 AM and 9:00 AM), between six 

(6) and fifteen (15) adult pedestrians cross one of the four legs of the intersection of 

Rockhold Avenue / Dororthy Avenue; 
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 During the three-hour mid-day peak period (between 12:30 PM and 3:30 PM), 

between seven (7) and eight (8) adult pedestrians cross one of the four legs of the 

intersection of Rockhold Avenue / Dororthy Avenue; and 

 During the two-hour PM peak period (between 4:00 PM and 6:00 PM), between zero 

(0) and four (4) adult pedestrians cross one of the four legs of the intersection of 

Rockhold Avenue / Dororthy Avenue. 

As shown in Exhibit 3-3B based on existing collected data: 

 During the two-hour AM peak period (between 7:00 AM and 9:00 AM), between 

two (2) and thirteen (13) school-age pedestrians cross one of the four legs of the 

intersection of Rockhold Avenue / Dororthy Avenue; 

 During the three-hour mid-day peak period (between 12:30 PM and 3:30 PM), 

between two (2) and twelve (12) school-age pedestrians cross one of the four legs of 

the intersection of Rockhold Avenue / Dororthy Avenue; and 

 During the two-hour PM peak period (between 4:00 PM and 6:00 PM), zero (0) 

school-age pedestrians cross one of the four legs of the intersection of Rockhold 

Avenue / Dororthy Avenue. 

Hence, the existing pedestrian activity of the area is not significant and is mainly attributed 

to the school activities. 

The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips.  Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 

advantage of this convenience.  To help improve existing conditions, the project applicant 

has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 

3.3 Average Daily Traffic 

As part of this study, an average daily traffic (ADT) count of vehicular traffic was taken at 

one location along Willard Avenue between Dorothy Street and Garvey Avenue during one 

typical weekday. The total ADT (both directions combined) is 1,636 vehicles. 
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The ADT count worksheet is included in Appendix A. 

3.4 Radar Speed Survey 

As part of this study, a radar speed survey of existing vehicle speeds was taken at one location 

along Willard Avenue between Dorothy Street and Garvey Avenue during one typical 

weekday during mid-day non-peak traffic conditions to assess the travel speeds during free-

flow conditions. 

Table 3-1 summarizes the results of the radar speed survey. 

As shown in Table 3-1, the 85
th
 Percentile speed was measured to be 33 MPH and the 10-

MPH pace speed was 23-32 MPH.   

Based on this information and the traffic engineering guidelines and California Vehicle Code 

(CVC), the recommended posted speed limit would be 35 miles per hour and can be further 

reduced to 30 miles per hour considering the proximity to school. The 30 miles per hour 

posted speed could also be appropriate considering the 10-MPH pace of the existing travel 

speeds. 

The existing 85
th
-percentile speeds and average speeds are not considered substantially high 

for a residential area.  The average speeds are observed to be approximately 29 miles per 

hour. 

As shown in the subsequent sections of this report, the proposed project generates a nominal 

number of trips and the traffic added from the proposed project is not expected to result in 

a substantial change in the travel speeds of the roadway. 

The radar speed survey worksheet is included in Appendix A. 











Willard Avenue between Dorothy Street and Garvey Avenue 25 MPH 33 MPH 23-32 MPH

Table 3-1

Radar Speed Survey Summary

Roadway Segment
Existing Speed 

Limit
85th Percentile 

Speed
10-MPH Pace 

Speed

j:\rktables\RK16037TB
JN:1445-2019-01
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4.0 Projected & Future Traffic Volumes  

This section provides a discussion on methodologies utilized to derive future traffic volumes 

for the study area. 

4.1 Project Traffic Conditions 

As previously noted, the proposed project is planned to consist of the following land uses: 

 

 31 three-story residential condominium/townhomes. 

4.1.1 Trip Generation 

Trip generation represents the amount of traffic that is attracted and produced by a 

development. The trip generation for the project is based upon the specific land uses 

that have been planned for this development. 

Trip generation rates for the proposed development are shown in Table 4-1 and are 

from the Institute of Transportation Engineers (ITE) Trip Generation, 10th Edition, 

2017. This publication provides a comprehensive evaluation of trip generation rates 

for a variety of land uses. 

It should be noted that because the proposed project is three (3) stories in height, it 

is considered a mid-rise multi-family residential development for the purposes of trip 

generation. 

Utilizing the ITE trip generation rates shown in Table 4-1, Table 4-2 summarizes the 

daily and peak hour trip generation for the proposed project. 

As shown in Table 4-2, the proposed project is forecast to generate approximately 

169 trip-ends per day, including approximately 11 trips during the AM peak hour, 

approximately 13 trips during the Mid-day peak hour, and approximately 13 trips 

during the PM peak hour.  This is equivalent to one vehicle either exiting or entering 

the site every approximately 5 minutes during the peak hour. 
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It should be noted since the proposed project is nearby the school, the school-related 

traffic for the proposed project can be expected to all occur on foot.  The project trip 

generation does not account for this reduction and hence can be considered 

conservative. 

The 31 dwelling units proposed are not considered a substantial number of units and 

not expected to generate additional school-related pedestrian trips. Furthermore, it 

can be expected that some of the existing vehicular traffic associated with the school 

might be slightly reduced by the proposed project as the proximity of the project site 

to the school would incentivize families with school-age children to take residence at 

the site and take advantage of this convenience.  To help improve existing conditions, 

the project applicant has offered to work with the City and School District to 

investigate the feasibility of a cross walk for pedestrian use. 

4.1.2 Trip Distribution 

Trip distribution represents the directional orientation of traffic to and from the 

project site. Trip distribution is heavily influenced by the geographical location of the 

site, the location of residential, employment and recreational opportunities, and the 

proximity to the regional freeway system. The directional orientation of traffic was 

determined by evaluating existing and proposed land uses, and highways within the 

community and existing traffic volumes. 

Trip distribution for this study has been reviewed by the City during the scoping 

process and is based upon near-term conditions and those highway facilities, which 

are either in place or will be implemented over the next few years, which represents 

the buildout occupancy for the proposed development.   

The trip distribution for the project is graphically depicted on Exhibit 4-1. 

4.1.3 Modal Split 

Modal split denotes the proportion of traffic generated by a project that would use 

any of the transportation modes, namely buses, cars, bicycles, motorcycles, trains, 

carpools, etc. The traffic reducing potential of public transit and other modes is 

significant. However, the traffic projections are "conservative" in that public transit 

and alternative transportation may be able to reduce the traffic volumes. Thus, no 

modal split reduction is applied to the projections. With the implementation of transit 
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service and provision of alternative transportation ideas and incentives, the 

automobile traffic demand can potentially be reduced significantly. 

 

4.1.4 Project Peak Hour Traffic Volumes/Assignment 

The assignment of traffic from the project site to the adjoining roadway system has 

been based upon the project's trip generation, trip distribution, and proposed arterial 

highway and local street systems that this traffic study assumes would be in place by 

the time of occupancy of the site. 

Project traffic volumes are shown on Exhibit 4-2. 

4.2 Existing Plus Project Conditions Traffic Volumes 

Existing Plus Project Conditions traffic volumes are derived by adding project-generated 

traffic volumes shown on Exhibit 4-2 to existing traffic volumes shown on Exhibit 3-2. 

Existing Plus Project Conditions traffic volumes are shown in Exhibit 4-3. 

4.3 Background Traffic 

This section discusses the methodologies utilized to derive background and future traffic 

volumes for the study area. 

4.3.1 Method of Projection 

To assess future conditions, project traffic is combined with existing traffic, area-

wide/ambient growth, and cumulative projects’ traffic. 

For opening year conditions, to account for area-wide/ambient growth in the study 

area, an annual growth rate of one percent (1%) has been applied to existing traffic 

volumes over a two-year period as directed by City staff. 

4.3.2 Cumulative Projects Traffic 

Information on future projects in the vicinity of the study area has been obtained from 

the City of Rosemead staff for inclusion in this analysis. 
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“Probable future projects” include projects that have been filed with the City but are 

not yet approved or projects that the City reasonably anticipates will be submitted in 

the foreseeable future. 

Table 4-3 shows the proposed land uses as well as the daily and peak hour trip 

generation for the cumulative projects. 

Exhibit 4-4 shows the location of the cumulative projects.  

Exhibit 4-5 shows the cumulative projects’ traffic volumes. 

As shown in Table 4-3, the cumulative projects are forecast to generate approximately 

17,725 trip-ends per day, including approximately 1,214 trips during the AM peak 

hour, approximately 1,990 trips during the Mid-day peak hour, and approximately 

1,502 trips during the PM peak hour. 

4.4 Opening Year With Ambient Growth Without Project Conditions Traffic 

Volumes 

Opening Year With Ambient Growth Without Project Conditions traffic volumes consist of 

existing traffic volumes and a 2% growth rate (to account for two years of annual growth at 

1%). 

Opening Year With Ambient Growth Without Project Conditions traffic volumes do not 

include traffic forecast to be generated by the cumulative projects or proposed project. 

Opening Year With Ambient Growth Without Project Conditions traffic volumes are shown 

on Exhibit 4-6. 

4.5 Opening Year With Ambient Growth With Project Conditions Traffic 

Volumes 

Opening Year With Ambient Growth With Project Conditions traffic volumes consist of 

existing traffic volumes and a 2% growth rate (to account for two years of annual growth at 

1%) and also the traffic forecast to be generated by the proposed project. 

Opening Year With Ambient Growth With Project Conditions traffic volumes do not include 

traffic forecast to be generated by the cumulative projects. 
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Opening Year With Ambient Growth With Project Conditions traffic volumes are shown on 

Exhibit 4-7. 

4.6 Opening Year With Ambient Growth With Related Projects Without Project 

Conditions Traffic Volumes 

Opening Year With Ambient Growth With Related Projects Without Project Conditions traffic 

volumes consist of existing traffic volumes and a 2% growth rate (to account for two years 

of annual growth at 1%) and also the traffic forecast to be generated by the cumulative 

projects. 

Opening Year With Ambient Growth With Related Projects Without Project Conditions traffic 

volumes do not include traffic forecast to be generated by the proposed project. 

Opening Year With Ambient Growth With Related Project Without Project Conditions traffic 

volumes are shown on Exhibit 4-8. 

4.7 Opening Year With Ambient Growth With Related Projects With Project 

Conditions Traffic Volumes 

Opening Year With Ambient Growth With Related Projects With Project Conditions traffic 

volumes consist of existing traffic volumes and a 2% growth rate (to account for two years 

of annual growth at 1%) and also the traffic forecast to be generated by the cumulative 

projects and proposed project. 

Opening Year With Ambient Growth With Related Projects With Project Conditions traffic 

volumes are shown on Exhibit 4-9. 





















In Out Total In Out Total In Out Total

Multi-family Housing (Mid-Rise) DU 221 0.09 0.27 0.36 0.25 0.16 0.41 0.27 0.17 0.44 5.44

1  Source: 2017 ITE Trip Generation Manual (10th Edition).
2  DU = dwelling units.

Table 4-1

ITE Trip Generation Rates1

Land Use Units2 ITE Code
AM PM

Daily
MID
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In Out Total In Out Total In Out Total

Multi-family Housing (Mid-Rise) (221) 31 DU 3 8 11 8 5 13 8 5 13 169

Table 4-2

Project Trip Generation1

Land Use (ITE Code) Quantity Units2
AM PM

Daily
MID
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In Out Total In Out Total In Out Total

Multi-family Housing (Low-Rise) 220 90 DU 10 32 42 35 25 60 32 19 51 659

General Office 710 7.500 TSF 7 1 8 2 9 11 1 7 8 73

Supermarket 850 22.500 TSF 52 34 86 89 82 171 106 102 208 2,403

High Turnover/Sit Down Restaurant 932 10.750 TSF 59 48 107 97 90 187 65 40 105 1,206

Multi-family Housing (Low-Rise) 220 60 DU 6 21 27 24 16 40 21 12 33 439

General Office 710 4.600 TSF 5 1 6 1 6 7 1 4 5 45

Shopping Center 820 3.000 TSF 2 1 3 6 7 13 5 6 11 113

High Turnover/Sit Down Restaurant 932 6.600 TSF 36 30 66 60 55 115 40 25 65 740

Multi-family Housing (Low-Rise) 220 92 DU 10 33 43 37 25 62 32 19 51 673

Hotel 310 83 RM 23 16 39 29 22 51 25 24 49 694

General Office 710 46.011 TSF 46 7 53 12 53 65 8 44 52 448

Multi-family Housing (Low-Rise) 220 144 DU 15 51 66 57 39 96 51 30 81 1,054

Shopping Center 820 10.483 TSF 6 4 10 22 22 44 19 21 40 396

High Turnover/Sit Down Restaurant 932 35.812 TSF 196 160 356 324 299 623 217 133 350 4,017

473 439 912 795 750 1,545 623 486 1,109 12,960

5 City of Rosemead 2605-2607 San Gabriel Boulevard Daycare Center 565 2.520 TSF 15 13 28 14 16 30 13 15 28 120

15 13 28 14 16 30 13 15 28 120

Multi-family Housing (Low-Rise) 220 46 DU 5 16 21 18 13 31 16 10 26 337

General Office 710 3.670 TSF 4 1 5 1 4 5 1 4 5 36

Shopping Center 820 8.125 TSF 5 3 8 17 17 34 15 16 31 307

Multi-family Housing (Low-Rise) 220 35 DU 4 12 16 14 9 23 12 7 19 256

General Office 710 5.000 TSF 5 1 6 1 6 7 1 5 6 49

High Turnover/Sit Down Restaurant 932 2.200 TSF 12 10 22 20 18 38 13 8 21 247

35 43 78 71 67 138 58 50 108 1,232

Multi-family Housing (Low-Rise) 220 42 DU 4 15 19 17 11 28 15 9 24 307

General Office 710 5.470 TSF 5 1 6 2 6 8 1 5 6 53

Shopping Center 820 4.253 TSF 2 2 4 9 9 18 8 8 16 161

High Turnover/Sit Down Restaurant 932 1.130 TSF 6 5 11 10 10 20 7 4 11 127

17 23 40 38 36 74 31 26 57 648

9 City of Rosemead 4316 Muscatel Avenue Multi-family Housing (Low-Rise) 220 10 DU 1 4 5 4 3 7 4 2 6 73

1 4 5 4 3 7 4 2 6 73

10 City of Rosemead 8900 Glendon Way Hotel 310 123 RM 34 24 58 43 32 75 38 36 74 1,028

34 24 58 43 32 75 38 36 74 1,028

11 City of Rosemead 500 Montebello Boulevard Hotel 310 199 RM 55 38 93 69 52 121 61 59 120 1,664

55 38 93 69 52 121 61 59 120 1,664

630 584 1,214 1,034 956 1,990 828 674 1,502 17,725

TAZ 5 Total

TAZ 6 Total

Table 4-3
Cumulative Projects Trip Generation1

No. Jurisdiction Address Land Use
ITE Trip 
Code

Quantity Units2

Peak Hour

DailyAM PMMID

TAZ 1

Total Cumulative Projects Trip Generation

TAZ 7 Total

City of Rosemead

City of Rosemead

7419-7459 Garvey Avenue

8 3001 Walnut Grove Avenue

TAZ 1 Total

City of Rosemead

TAZ 2 Total

TAZ 2

TAZ 3

TAZ 3 Total

TAZ 4

TAZ 4 Total

1

2 7801-7825 Garvey Avenue

8002 Garvey Avenue3

8408 Garvey Avenue6

8449 Garvey Avenue7

3035 San Gabriel Boulevard4

TAZ 6

TAZ 7

1 Cumulative Projects information provided by the City of Rosemead.

TAZ 5

j:\rktables\RK16037TB
JN:1445-2019-01



 

Page 5-1 

5.0 MUTCD Traffic Signal Warrant Analysis  

The following unsignalized study intersections have been evaluated for signalization based 

on the peak hour warrants and procedures contained in the California Manual on Uniform 

Traffic Control Devices (CA MUTCD), 2014 Edition: 

 Int 1 – Rockhold Avenue / Dorothy Street; and 

 Int 2 – Willard Avenue / Garvey Avenue. 

Table 5-1 summarizes the results of the MUTCD peak hour signal warrant analysis at the full-

access unsignalized study intersections for the analysis scenarios evaluated as part of this 

report. 

Detailed MUTCD signal warrant analysis sheets are included in Appendix B. 

As shown in Table 5-1, none of the unsignalized study intersections satisfy the MUTCD peak 

hour signal warrants for the analysis scenarios evaluated as part of this report, with the 

exception of the following study intersections: 

 Int 2 – Willard Avenue / Garvey Avenue (AM peak hour only; all analysis scenarios). 

 



AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM

1. Rockhold Avenue (NS) / Dorothy Avenue (EW) No No No No No No No No No No No No No No No No No No

2. Willard Avenue (NS) / Garvey Avenue (EW) Yes No No Yes No No Yes No No Yes No No Yes No No Yes No No

Opening Year (2022) 
With Ambient 

Growth With Related 
Projects Without

Project Conditions

Opening Year (2022) 
With Ambient 

Growth With Related 
Projects With

Project Conditions

Signal Warrant Met?

Table 5-1

MUTCD Peak Hour Signal Warrant Analysis Summary

Intersection Existing Conditions
Existing Plus

Project Conditions

Opening Year (2022) 
With Ambient 

Growth Without 
Project Conditions

Opening Year (2022) 
With Ambient 
Growth With 

Project Conditions
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6.0 Traffic Level of Service Analysis  

This section provides a discussion on the study intersection peak hour level of service analysis 

and findings. 

6.1 Existing Conditions Level of Service 

Existing Conditions Level of Service (LOS) calculations for the study intersections are shown 

in Table 6-1 and are based upon manual peak hour turning movement counts compiled for 

RK and shown in Exhibit 3-2 and the existing geometry shown in Exhibit 3-1. 

As shown in Table 6-1, all study intersections are currently operating at an acceptable LOS 

(LOS D or better) during the peak hours for Existing Conditions, with the exception of the 

following study intersections which are currently operating at a deficient LOS (LOS E or F): 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

Detailed LOS analysis worksheets for Existing Conditions are included in Appendix C. 

6.2 Existing Plus Project Conditions Level of Service 

Existing Plus Project Conditions Level of Service (LOS) calculations for the study intersections 

are shown in Table 6-2 and are based upon the Existing Plus Project Conditions traffic 

volumes shown in Exhibit 4-3. 

As shown in Table 6-2, all study intersections are forecast to continue to operate at an 

acceptable LOS (LOS D or better) during the peak hours for Existing Plus Project Conditions, 

with the exception of the following study intersections which are forecast to operate at a 

deficient LOS (LOS E or F): 
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 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

As also shown in Table 6-2, based on agency-established thresholds of significance, the 

proposed project is forecast to not result in a significant traffic impact at the study 

intersections for Existing Plus Project Conditions.  Hence, no intersection or off-site 

improvements are required by the proposed project.   

Detailed LOS analysis worksheets for Existing Plus Project Conditions are included in      

Appendix D. 

6.3 Opening Year With Ambient Growth Without Project Conditions Level of 

Service 

Opening Year With Ambient Growth Without Project Conditions Level of Service (LOS) 

calculations for the study intersections are shown in Table 6-3 and are based upon the 

Opening Year With Ambient Growth Without Project Conditions traffic volumes shown in 

Exhibit 4-6. 

As shown in Table 6-3, all study intersections are forecast to continue to operate at an 

acceptable LOS (LOS D or better) during the peak hours for Opening Year With Ambient 

Growth Without Project Conditions, with the exception of the following study intersections 

which are forecast to operate at a deficient LOS (LOS E or F): 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 
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Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

Detailed LOS analysis worksheets for Opening Year With Ambient Growth Without Project 

Conditions are included in Appendix E. 

6.4 Opening Year With Ambient Growth With Project Conditions Level of Service 

Opening Year With Ambient Growth With Project Conditions Level of Service (LOS) 

calculations for the study intersections are shown in Table 6-4 and are based upon the 

Opening Year With Ambient Growth With Project Conditions traffic volumes shown in Exhibit  

4-7. 

As shown in Table 6-4, all study intersections are forecast to continue to operate at an 

acceptable LOS (LOS D or better) during the peak hours for Opening Year With Ambient 

Growth With Project Conditions, with the exception of the following study intersections 

which are forecast to operate at a deficient LOS (LOS E or F): 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

As also shown in Table 6-4, based on agency-established thresholds of significance, the 

proposed project is forecast to not result in a significant traffic impact at the study 

intersections for Opening Year With Ambient Growth With Project Conditions.  Hence, no 

intersection or off-site improvements are required by the proposed project.   

Detailed LOS analysis worksheets for Opening Year With Ambient Growth With Project 

Conditions are included in Appendix F. 
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6.5 Opening Year With Ambient Growth With Related Projects Without Project 

Conditions Level of Service 

Opening Year With Ambient Growth With Related Projects Without Project Conditions Level 

of Service (LOS) calculations for the study intersections are shown in Table 6-5 and are based 

upon the Opening Year With Ambient Growth With Related Projects Without Project 

Conditions traffic volumes shown in Exhibit 4-8. 

As shown in Table 6-5, all study intersections are forecast to continue to operate at an 

acceptable LOS (LOS D or better) during the peak hours for Opening Year With Ambient 

Growth With Related Projects Without Project Conditions, with the exception of the 

following study intersections which are forecast to operate at a deficient LOS (LOS E or F): 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

Detailed LOS analysis worksheets for Opening Year With Ambient Growth With Related 

Projects Without Project Conditions are included in Appendix G. 

6.6 Opening Year With Ambient Growth With Related Projects With Project 

Conditions Level of Service 

Opening Year With Ambient Growth With Related Projects With Project Conditions Level of 

Service (LOS) calculations for the study intersections are shown in Table 6-6 and are based 

upon the Opening Year With Ambient Growth With Related Projects With Project Conditions 

traffic volumes shown in Exhibit 4-9. 

As shown in Table 6-6, all study intersections are forecast to continue to operate at an 

acceptable LOS (LOS D or better) during the peak hours for Opening Year With Ambient 

Growth With Related Projects With Project Conditions, with the exception of the following 

study intersections which are forecast to operate at a deficient LOS (LOS E or F): 
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 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

As also shown in Table 6-6, based on agency-established thresholds of significance, the 

proposed project is forecast to not result in a significant traffic impact at the study 

intersections for Opening Year With Ambient Growth With Related Projects With Project 

Conditions. Hence, no intersection or off-site improvements are required by the proposed 

project.   

Detailed LOS analysis worksheets for Opening Year With Ambient Growth With Related 

Projects With Project Conditions are included in Appendix H. 



AM MID PM AM MID PM AM MID PM

1. AWS 9.9 8.4 8.1 A A A 0.338 0.245 0.264

2. CSS 387.0 40.8 55.2 F E F 0.514 0.457 0.476

3. CSS -- -- -- -- -- -- -- -- --

1

2

3

CSS = Cross-Street Stop
4

V/C Ratio 4

V/C = Volume to Capacity Ratio/  V/C is calculated utilizing the Traffix analysis software and Intersection Capacity Utilization (ICU) methodology.

Table 6-1

Study Intersection LOS Analysis Summary

Existing Conditions

AWS = All-Way Stop

Rockhold Avenue (NS) / Dorothy Street (EW)

Willard Avenue (NS) / Garvey Avenue (EW)

Deficient operation shown in Bold.

HCM Analysis Software:  Synchro, Version 10.0.  Per the 2010 Highway Capacity Manual, overall average intersection delay and level of 
service are shown for intersections with 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.

Willard Avenue (NS) / Project Access (EW)

Intersection
Traffic 

Control3
Delay (Secs)1,2 Level of Service
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AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM

1. AWS 9.9 8.4 8.1 A A A 0.338 0.245 0.264 10.1 8.5 8.2 B A A 0.342 0.249 0.268 0.004 0.004 0.004 No No No

2. CSS 387.0 40.8 55.2 F E F 0.514 0.457 0.476 387.0 42.3 55.2 F E F 0.518 0.459 0.477 0.004 0.002 0.001 No No No

3. CSS -- -- -- -- -- -- -- -- -- 10.5 9.5 9.2 B A A 0.192 0.156 0.159 --- --- --- No No No

1

2

3

CSS = Cross-Street Stop
4

Significant
Impact?

Existing Plus Project Conditions

Willard Avenue (NS) / Garvey Avenue (EW)

Table 6-2

Study Intersection LOS Analysis Summary

Existing Plus Project Conditions

Level of ServiceV/C Ratio 4 V/C Ratio 4 Change in V/C Ratio

Existing Conditions

V/C = Volume to Capacity Ratio/  V/C is calculated utilizing the Traffix analysis software and the ICU methodology.

AWS = All-Way Stop

Rockhold Avenue (NS) / Dorothy Street (EW)

Willard Avenue (NS) / Project Access (EW)

Deficient operation shown in Bold.

Delay (Secs)1,2 Level of Service

HCM Analysis Software:  Synchro, Version 10.0.  Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with 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.

Intersection
Traffic 

Control3 Delay (Secs)1,2
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AM MID PM AM MID PM AM MID PM

1. AWS 10.1 8.5 8.1 B A A 0.343 0.248 0.267

2. CSS 440.8 44.3 58.9 F E F 0.523 0.465 0.483

3. CSS -- -- -- -- -- -- -- -- --

1

2

3

CSS = Cross-Street Stop
4

Willard Avenue (NS) / Garvey Avenue (EW)

Willard Avenue (NS) / Project Access (EW)

Deficient operation shown in Bold.

V/C Ratio 4

V/C = Volume to Capacity Ratio/  V/C is calculated utilizing the Traffix analysis software and Intersection Capacity Utilization (ICU) methodology.

HCM Analysis Software:  Synchro, Version 10.0.  Per the 2010 Highway Capacity Manual, overall average intersection delay and level of 
service are shown for intersections with 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.

AWS = All-Way Stop

Rockhold Avenue (NS) / Dorothy Street (EW)

Table 6-3

Study Intersection LOS Analysis Summary

Opening Year (2022) With Ambient Growth Without Project Conditions

Intersection
Traffic 

Control3
Delay (Secs)1,2 Level of Service
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AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM

1. AWS 10.1 8.5 8.1 B A A 0.343 0.248 0.267 10.2 8.5 8.3 B A A 0.347 0.252 0.271 0.004 0.004 0.004 No No No

2. CSS 440.8 44.3 58.9 F E F 0.523 0.465 0.483 452.1 44.3 59.7 F E F 0.526 0.466 0.484 0.003 0.001 0.001 No No No

3. CSS -- -- -- -- -- -- -- -- -- 10.6 9.6 9.2 B A A 0.199 0.157 0.160 --- --- --- No No No

1

2

3

CSS = Cross-Street Stop
4

Signigicant
Impact?

Willard Avenue (NS) / Project Access (EW)

Deficient operation shown in Bold.

HCM Analysis Software:  Synchro, Version 10.0.  Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with 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.

Rockhold Avenue (NS) / Dorothy Street (EW)

Willard Avenue (NS) / Garvey Avenue (EW)

V/C Ratio 4

Opening Year (2022)
With Ambient Growth

Without Project Conditions

V/C Ratio 4 Change in V/C Ratio

V/C = Volume to Capacity Ratio/  V/C is calculated utilizing the Traffix analysis software and the ICU methodology.

Table 6-4

Study Intersection LOS Analysis Summary

Opening Year (2022) With Ambient Growth With Project Conditions

Intersection
Traffic 

Control3

Opening Year (2022)
With Ambient Growth

With Project Conditions

Delay (Secs)1,2 Level of Service

AWS = All-Way Stop

Delay (Secs)1,2 Level of Service
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AM MID PM AM MID PM AM MID PM

1. AWS 10.2 8.6 8.2 B A A 0.346 0.253 0.271

2. CSS 711.1 83.8 86.0 F F F 0.553 0.510 0.516

3. CSS -- -- -- -- -- -- -- -- --

1

2

3

CSS = Cross-Street Stop
4

Willard Avenue (NS) / Garvey Avenue (EW)

Willard Avenue (NS) / Project Access (EW)

Deficient operation shown in Bold.

V/C Ratio 4

V/C = Volume to Capacity Ratio/  V/C is calculated utilizing the Traffix analysis software and Intersection Capacity Utilization (ICU) methodology.

HCM Analysis Software:  Synchro, Version 10.0.  Per the 2010 Highway Capacity Manual, overall average intersection delay and level of 
service are shown for intersections with 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.

AWS = All-Way Stop

Rockhold Avenue (NS) / Dorothy Street (EW)

Table 6-5

Study Intersection LOS Analysis Summary
Opening Year (2022) With Ambient Growth With Related Projects

Without Project Conditions

Intersection
Traffic 

Control3
Delay (Secs)1,2 Level of Service
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AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM AM MID PM

1. AWS 10.2 8.6 8.2 B A A 0.346 0.253 0.271 10.3 8.6 8.2 B A A 0.350 0.257 0.275 0.004 0.004 0.004 No No No

2. CSS 711.1 83.8 86.0 F F F 0.553 0.510 0.516 711.1 85.3 86 F F F 0.554 0.511 0.517 0.001 0.001 0.001 No No No

3. CSS -- -- -- -- -- -- -- -- -- 10.7 9.7 9.3 B A A 0.202 0.162 0.164 --- --- --- No No No

1

2

3

CSS = Cross-Street Stop
4

Signigicant
Impact?

Willard Avenue (NS) / Project Access (EW)

Deficient operation shown in Bold.

HCM Analysis Software:  Synchro, Version 10.0.  Per the 2010 Highway Capacity Manual, overall average intersection delay and level of service are shown for intersections with 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.

Rockhold Avenue (NS) / Dorothy Street (EW)

Willard Avenue (NS) / Garvey Avenue (EW)

V/C Ratio 4

Opening Year (2022)
With Ambient Growth
With Related Projects

Without Project Conditions

V/C Ratio 4 Change in V/C Ratio

V/C = Volume to Capacity Ratio/  V/C is calculated utilizing the Traffix analysis software and the ICU methodology.

Table 6-6

Study Intersection LOS Analysis Summary

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions

Intersection
Traffic 

Control3

Opening Year (2022)
With Ambient Growth
With Related Projects

With Project Conditions

Delay (Secs)1,2 Level of Service

AWS = All-Way Stop

Delay (Secs)1,2 Level of Service
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7.0 On-Street Parking Evaluation  

As requested by the City of Rosemead during the scoping process, this study includes a 

parking count of existing on-street parking along both sides of Willard Avenue, between 

Dorothy Street and Garvey Avenue. 

The existing parking counts, taken in February 2020, document the number of vehicles 

parked on both sides of Willard Avenue between Dorothy Street and Garvey Avenue in half-

hour intervals from 7:00 AM to 7:00 PM during one typical weekday (Wednesday) and one 

typical Saturday. 

The parking count worksheets are included in Appendix A. 

7.1 Observed Parking Demand 

Table 7-1 summarizes the peak observed parking demand along the east side of Willard 

Avenue.  

As shown in Table 7-1, the peak observed parking demand for typical weekday (Wednesday) 

conditions occurs at 1:30 PM, with 36 vehicles parked, or 113% of the east side of the street 

occupied. 

As also shown in Table 7-1, the peak observed parking demand for typical Saturday 

conditions occurs at 1:30 PM, with 19 vehicles parked, or 59% of the east side of the street 

occupied. 

It should be noted that the peak observed parking demand for typical weekday (Wednesday) 

conditions along the east side of Willard Avenue exceeds the parking capacity of 32 spaces 

due to the following reasons: 

 A conservative length of 25 feet is allotted for each one vehicle to park on the 

curb. However, because some vehicles are shorter in length, they parked more 

tightly close to one another, and therefore creating room for more vehicles than 

the expected capacity. 

 Some vehicles parked in front of driveways and in no parking zones. 
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Table 7-2 summarizes the peak observed parking demand along the west side of Willard 

Avenue.  

As shown in Table 7-2, the peak observed parking demand for typical weekday (Wednesday) 

conditions occurs at 1:30 PM, with 31 vehicles parked, or 97% of the west side of the street 

occupied. 

As also shown in Table 7-2, the peak observed parking demand for typical Saturday 

conditions occurs at 7:00 AM, with 11 vehicles parked, or 34% of the west side of the street 

occupied. 

Photographs of vehicles parked in undesignated areas along Willard Avenue are included in 

Appendix I. 

The proposed project is not expected to substantially affect the parking conditions in the 

considering the following: 

 As shown in subsequent sections of this report, based on the City Municipal Code, 

the proposed project is required to provide a total of 78 parking spaces (62 resident 

and 16 guest parking).  The proposed project is planned to provide a total of 78 

parking spaces.  Hence, the project site will have sufficient parking capacity to contain 

the parking demand associated with the proposed use and therefor, is not expected 

to contribute to the peak parking demand on Willard Avenue. 

 Resident and guest parking typically peaks during evenings and weekends which is 

not expected to impact the peak street parking during typical school activity times.  

Based on the survey of existing on-street parking use in the vicinity of the site, ample 

parking is available during evening and weekends.  The proposed land use type is 

ideal for the current on-street parking demand conditions.   

 

 

 



Observed Date
Peak Parking
Demand Time

Peak Parking
Demand

Parking Spaces 
Provided

Percent 
Occupied

Parking Spaces 
Available

Wednesday, February 26, 2020 1:30 - 2:00 PM 36 32 113% 2 0

Saturday, February 29, 2020 1:30 - 2:00 PM 19 32 59% 13

Table 7-1

Willard Avenue (East Side) Observed Parking Demand Summary1

1  The observed parking counts were obtained during typical conditions in half-hour intervals from 7:00 AM to 7:00 PM for a typical Wednesday and a
   typical Saturday.
2  The peak parking demand exceeds the parking capacity due to vehicles parking tightly close together in a more crowded manner, and some vehicles parking in
   front of driveways and in no parking zones.
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Observed Date
Peak Parking
Demand Time

Peak Parking
Demand

Parking Spaces 
Provided

Percent 
Occupied

Parking Spaces 
Available

Wednesday, February 26, 2020 1:30 - 2:00 PM 31 32 97% 1

Saturday, February 29, 2020 7:00 - 7:30 AM 11 32 34% 21

Table 7-2

Willard Avenue (West Side) Observed Parking Demand Summary1

1  The observed parking counts were obtained during typical conditions in half-hour intervals from 7:00 AM to 7:00 PM for a typical Wednesday and a
   typical Saturday.
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8.0 Review of Existing Parking Signs & School Traffic  

As part of this study, a field study was conducted to review and document the existing 

parking signage and parking/loading zones along Willard Avenue between Dorothy Street 

and Garvey Avenue. 

The majority of the roadway segment offers curb parking on both sides of Willard Avenue 

during all days of the week, with the exception of Thursdays from 8:00 AM to 12:00 noon 

when street sweeping occurs in the entire block on both sides. 

RK has also conducted an observation of the school pick-up and drop-off traffic during a 

typical weekday.  The observations showed the following related to the school pick-up/drop-

off traffic operations: 

 Vehicles currently double parking and waiting in the middle of the roadway to 

conduct drop-off/pick-up of students. 

 Vehicles currently parking or stopping across the street from the school and 

conducting pick-up/drop-off of students requiring the students to cross the street 

mid-segment. 

8.1 No Parking Zones and Loading Zones 

There are existing no parking zones (red curb) along Willard Avenue located in front of the 

elementary school (east side), and in front of the commercial buildings near the Willard 

Avenue / Garvey Avenue intersection (west side). 

There are existing student loading zones (white curb) along Willard Avenue located in front 

of the elementary school entrance and parking lot (east side). 

There are existing 15-min loading zones (green curb) along Willard Avenue located in front 

of the commercial buildings near the Willard Avenue / Garvey Avenue intersection (both 

sides). 

The existing parking signage and curb designation along Willard Avenue is graphically 

depicted in Exhibit 8-1. 
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9.0 Vehicle Miles Traveled (VMT) Analysis  

On September 27, 2013, Governor Jerry Brown signed SB 743 into law and started a process 

intended to fundamentally change how transportation impact analysis is conducted as part 

of the CEQA review of projects. SB 743 eliminates Level of Service (LOS) as the basis for 

determining transportation impacts under CEQA and requires the use of Vehicle Miles 

Traveled (VMT) instead. The state is shifting the focus of CEQA traffic analysis from measuring 

a project' s impact on automobile delay (LOS) to measuring the amount and distance of 

automobile travel that is attributable to a project (VMT). The State' s goal in changing the 

metric used to determine a significant transportation impact is to encourage land use and 

transportation decisions that reduce greenhouse gas emissions, encourage infill 

development, and improve public health through active transportation. 

The City of Rosemead has adopted VMT traffic thresholds of impact via a City Council 

Resolution on June 9, 2020. 

The State allows cities to filter out regions of the City that are already considered " low VMT" 

traffic analysis zones (TAZs) and consistent with the surrounding existing General Plan land 

uses and can be considered local-serving. 

Projects that are forecast to have a VMT not 15 or more percent below the regional average 

are considered to have a significant impact. 

The proposed project is screened out and considered to have no VMT impacts based on the 

following: 

 As shown in Exhibit 9-1, the proposed project is located in a low VMT area which is 

15 or percent below the regional average. 

Hence, the proposed project is considered to have a less than significant VMT impact. 
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10.0 On-Site Parking Demand Analysis  

The proposed project is planned to provide a total of 78 parking spaces on-site. 

An analysis has been conducted to determine if the 78 on-site spaces are sufficient to serve 

the proposed project per the City of Rosemead Municipal Code. 

Based on the City’s Municipal Code, the following is utilized to determine the number of 

parking spaces required to serve residential uses: 

 Two spaces per dwelling unit for residents; plus 

 One space per each two dwelling units for guest. 

Table 10-1 shows the parking required for the proposed project based on the City’s 

Municipal Code. 

As shown in Table 10-1, based on the City’s Municipal Code, the proposed project requires 

a total of 78 on-site parking spaces (62 resident and 16 guest parking).  Since the proposed 

project is planned to provide a total of 78 on-site parking spaces, the proposed project is 

sufficiently parked to serve the proposed uses. 

 



Land Use Quantity Units Parking Code
Parking Required 

(Spaces)
2 Spaces per Dwelling Unit for 

Residents
62.00

1 Spaces per 2 Dwelling Units for 
Guests

15.50

77.50

78.00

78

Yes

1 Based on the City of Rosemead Municipal Code Section 17.112.040

Table 10-1

Project Parking Required Per City of Rosemead Parking Standards1

Total

 Vehicle Parking Provided

Adequate Parking Provided??

Dwelling Units31Multifamily Residential

Total (Rounded Up)
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11.0 Construction Traffic  

The project site is located directly in front of the existing Willard Elementary School. To 

continue to provide adequate circulation for the existing elementary school, the following 

recommendations should be considered for the project’s construction phase, as requested 

by the Garvey School District: 

 Minimize construction traffic during peak traffic periods of weekday 7:00 AM to 

9:00 AM, weekday mid-day school pick-up periods, and weekday PM peak period 

of 4:00 PM to 6:00 PM. 

 Contact the Garvey School District at (626) 307-3400 regarding the potential 

impact upon existing school bus routes. 

 The Construction Manager or designee should notify the Garvey School District of 

the expected start and end dates for various portions of the project that may affect 

traffic within nearby school areas. 

 Provide unrestricted access to schools for school buses. 

 Avoid delays to transported students resulted by truck and construction traffic. 

 Avoid adverse impacts on school buses’ on-time performance and passenger 

safety resulting from changed traffic patterns, lane adjustment, traffic light 

patterns, and altered bus stops during and after construction. 

 Construction trucks and other vehicles are required to stop when encountering 

school buses using red-flashing-lights must-stop-indicators per the California 

Vehicle Code (CVC). 

 Contractors must install and maintain appropriate traffic controls (signs and 

signals) to ensure vehicular and pedestrian safety. 

 Contractors must maintain ongoing communication with Garvey School District 

school administrators, providing sufficient notice to forewarn children and parents 

when existing vehicle routes to school may be impacted. 
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 Continue to maintain access to the passenger loading areas for parents dropping 

off their children. 

 Contractors must maintain safe and convenient pedestrian routes to all nearby 

schools. The District will provide School Pedestrian Route Maps upon request. 

 No staging or parking of construction-related vehicles, including worker-transport 

vehicles, should occur on the east of Willard Avenue adjacent to a school property. 

 Barriers and/or fencing must be installed to secure construction equipment and to 

minimize trespassing, vandalism, short-cut attractions, and attractive nuisances. 

 Additionally, the school’s hours are from 7:55 AM to 2:35 PM. It is recommended 

that the school not be hampered from 7:30 AM to 8:00 AM and from 2:30 PM 

to 3:00 PM so that faculty and parents can enter and leave the site as needed. 

With implementation of the above listed measures, the project construction traffic is 

expected to not be significant. 
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12.0  Findings, Recommendations & Conclusions  

The purpose of this traffic study and on-street parking evaluation is to evaluate the proposed 

Willard & Garvey Residential development from a traffic and parking circulation standpoint. 

The proposed development is located along the west side of Willard Avenue, in the City of 

Rosemead. The project is planned to open in 2022 and has been analyzed in one (1) complete 

phase. 

City of Rosemead has adopted the traffic study guidelines and criteria of the County of Los 

Angeles. Hence, this traffic study has been prepared in accordance with the County of Los 

Angeles traffic study guidelines, requirements and thresholds of significance for the County 

of Los Angeles. 

This study has been prepared in accordance with a City-approved scope of work. 

12.1 Proposed Project 

The project site is located along the west side of Willard Avenue, in the City of Rosemead. 

The proposed project is planned to displace two existing residential units and consist of the 

following land uses: 

 31 three-story residential condominium/townhomes. 

The proposed project is to provide a total of 78 parking spaces. 

Based on the site plan, the proposed project will have access via one (1) proposed 

unsignalized full-access driveway on Willard Avenue. 

The project is planned to open in 2022 and has been analyzed in one (1) complete phase.   

12.2 Project Trip Generation 

Trip generation for the proposed project is determined based on ITE trip generation rates for 

the proposed land uses. 

The proposed project is forecast to generate approximately 169 trip-ends per day, including 

approximately 11 trips during the AM peak hour, approximately 13 trips during the Mid-day 
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peak hour, and approximately 13 trips during the PM peak hour.  This is equivalent to one 

vehicle either exiting or entering the site every approximately 5 minutes during the peak hour. 

It should be noted since the proposed project is nearby the school, the school-related traffic 

for the proposed project can be expected to all occur on foot.  The project trip generation 

does not account for this reduction and hence can be considered conservative. 

Furthermore, the trip generation does not account for the displacement of the two existing 

residential units by the proposed project. 

The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips.  Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 

advantage of this convenience.  To help improve existing conditions, the project applicant 

has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 

12.3 Study Area & Conditions 

The study area has been identified based on discussion with the City of Rosemead traffic 

consultant, review of the project’s trip generation, geographical area, and circulation system, 

and includes the following intersections: 

1. Rockhold Avenue (NS) / Dorothy Street (EW) – Unsignalized; and 

2. Willard Avenue (NS) / Garvey Avenue (EW) – Unsignalized. 

The analysis evaluates traffic conditions of the study intersections for the following scenarios 

in accordance with the County of Los Angeles requirements and guidelines: 

 Existing Conditions; 

 Existing Plus Project Conditions; 

 Opening Year With Ambient Growth Without Project Conditions; 
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 Opening Year With Ambient Growth With Project Conditions; 

 Opening Year With Ambient Growth With Related Projects Without Project 

Conditions; and 

 Opening Year With Ambient Growth With Related Projects With Project 

Conditions. 

12.4 Existing Pedestrian Volumes  

As requested by the City of Rosemead, in addition to the vehicular counts, pedestrian counts 

at the study intersections were collected during the same time periods as the vehicular 

counts.  Measurements were taken in February 2020 which was pre-pandemic conditions 

and under normal school day conditions on Willard Avenue. 

The vehicular and pedestrian traffic count worksheets are included in Appendix A. 

Existing traffic volumes for the study area intersections are shown on Exhibit 3-2. 

Existing adult and school age pedestrian volumes are shown on Exhibit 3-3A and       Exhibit 

3-3B, respectively. 

As shown in Exhibit 3-3A, based on existing collected data: 

 During the two-hour AM peak period (between 7:00 AM and 9:00 AM), between six 

(6) and fifteen (15) adult pedestrians cross one of the four legs of the intersection of 

Rockhold Avenue / Dororthy Avenue; 

 During the three-hour mid-day peak period (between 12:30 PM and 3:30 PM), 

between seven (7) and eight (8) adult pedestrians cross one of the four legs of the 

intersection of Rockhold Avenue / Dororthy Avenue; and 

 During the two-hour PM peak period (between 4:00 PM and 6:00 PM), between zero 

(0) and four (4) adult pedestrians cross one of the four legs of the intersection of 

Rockhold Avenue / Dororthy Avenue. 
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As shown in Exhibit 3-3B: 

 During the two-hour AM peak period (between 7:00 AM and 9:00 AM), between 

two (2) and thirteen (13) school-age pedestrians cross one of the four legs of the 

intersection of Rockhold Avenue / Dororthy Avenue; 

 During the three-hour mid-day peak period (between 12:30 PM and 3:30 PM), 

between two (2) and twelve (12) school-age pedestrians cross one of the four legs of 

the intersection of Rockhold Avenue / Dororthy Avenue; and 

 During the two-hour PM peak period (between 4:00 PM and 6:00 PM), zero (0) 

school-age pedestrians cross one of the four legs of the intersection of Rockhold 

Avenue / Dororthy Avenue. 

Hence, the existing pedestrian activity of the area is not significant and is mainly attributed 

to the school activities. 

The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips. Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 

advantage of this convenience.  To help improve existing conditions, the project applicant 

has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 

12.5 Existing Travel Speeds 

As part of this study, a radar speed survey of existing vehicle speeds was taken at one location 

along Willard Avenue between Dorothy Street and Garvey Avenue during one typical 

weekday during mid-day non-peak traffic conditions to assess the travel speeds during free-

flow conditions. 

Table 3-1 summarizes the results of the radar speed survey. 

As shown in Table 3-1, the 85
th
 Percentile speed was measured to be 33 MPH and the 10-

MPH pace speed was 23-32 MPH.   

Based on this information and the traffic engineering guidelines and California Vehicle Code 

(CVC), the recommended posted speed limit would be 35 miles per hour and can be further 
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reduced to 30 miles per hour considering the proximity to school. The 30 miles per hour 

posted speed could also be appropriate considering the 10-MPH pace of the existing travel 

speeds. 

The existing 85
th
-percentile speeds and average speeds are not considered substantially high 

for a residential area.  The average speeds are observed to be approximately 29 miles per 

hour. 

As shown in the subsequent sections of this report, the proposed project generates a nominal 

number of trips and the traffic added from the proposed project is not expected to result in 

a substantial change in the travel speeds of the roadway. 

12.6 MUTCD Traffic Signal Warrant Analysis Summary  

The following unsignalized study intersections have been evaluated for signalization based 

on the peak hour warrants and procedures contained in the California Manual on Uniform 

Traffic Control Devices (CA MUTCD), 2014 Edition: 

 Int 1 – Rockhold Avenue / Dorothy Street; and 

 Int 2 – Willard Avenue / Garvey Avenue. 

Based on the analysis, none of the full-access unsignalized study intersections satisfy the 

MUTCD peak hour signal warrants for the analysis scenarios evaluated as part of this report, 

with the exception of the following study intersections: 

 Int 2 – Willard Avenue / Garvey Avenue (AM peak hour only; all analysis scenarios). 

12.7 LOS Analysis & Significant Impact Summary 

All study intersections are currently operating at an acceptable LOS (LOS D or better) during 

the peak hours for Existing Conditions and continue to do so for all the analysis scenarios 

evaluated as part of this report, with the exception of the following study intersection which 

is currently operating at a deficient LOS (LOS E or F) and is forecast to continue to operate 

at a deficient LOS (LOS E or F) for the scenarios evaluated as part of this report: 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 
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It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   

Based on agency-established thresholds of significance, the proposed project is forecast to 

not result in a significant traffic impact at the study intersections for any of the analysis 

scenarios evaluated as part of this report. Hence, no intersection or off-site improvements 

are required by the proposed project.   

12.8 On-Street Parking Evaluation Summary 

As requested by the City of Rosemead during the scoping process, this study includes a 

parking count of existing on-street parking along both sides of Willard Avenue, between 

Dorothy Street and Garvey Avenue.  Measurements were taken in February 2020 which was 

pre-pandemic conditions and under normal school day conditions on Willard Avenue. 

The existing parking counts, taken in February 2020, document the number of vehicles 

parked on both sides of Willard Avenue between Dorothy Street and Garvey Avenue in half-

hour intervals from 7:00 AM to 7:00 PM during one typical weekday (Wednesday) and one 

typical Saturday. 

The peak observed parking demand for typical weekday (Wednesday) conditions occurs at 

1:30 PM, with 36 vehicles parked, or 113% of the east side of the street occupied. 

The peak observed parking demand for typical Saturday conditions occurs at 1:30 PM, with 

19 vehicles parked, or 59% of the east side of the street occupied. 

It should be noted that the peak observed parking demand for typical weekday (Wednesday) 

conditions along the east side of Willard Avenue exceeds the parking capacity of 32 spaces 

due to the following reasons: 

 A conservative length of 25 feet is allotted for each one vehicle to park on the 

curb. However, because some vehicles are shorter in length, they parked more 
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tightly close to one another, and therefore creating room for more vehicles than 

the expected capacity. 

 Some vehicles parked in front of driveways and in no parking zones. 

The peak observed parking demand for typical weekday (Wednesday) conditions occurs at 

1:30 PM, with 31 vehicles parked, or 97% of the west side of the street occupied. 

The peak observed parking demand for typical Saturday conditions occurs at 7:00 AM, with 

11 vehicles parked, or 34% of the west side of the street occupied. 

The proposed project is not expected to substantially affect the parking conditions in the 

considering the following: 

 As shown in this report, based on the City Municipal Code, the proposed project is 

required to provide a total of 78 parking spaces (62 resident and 16 guest parking).   

The proposed project is planned to provide a total of 78 parking spaces. Hence, the 

project site will have sufficient parking capacity to contain the parking demand 

associated with the proposed use and therefor, is not expected to contribute to the 

peak parking demand on Willard Avenue. 

 Resident and guest parking typically peaks during evenings and weekends which is 

not expected to impact the peak street parking during typical school activity times.  

Based on the survey of existing on-street parking use in the vicinity of the site, ample 

parking is available during evening and weekends.  The proposed land use type is 

ideal for the current on-street parking demand conditions.   

12.9 Review of Existing Parking Signs & School Traffic 

As part of this study, a field study was conducted to review and document the existing 

parking signage and parking/loading zones along Willard Avenue between Dorothy Street 

and Garvey Avenue. 

The majority of the roadway segment offers curb parking on both sides of Willard Avenue 

during all days of the week, with the exception of Thursdays from 8:00 AM to 12:00 noon 

when street sweeping occurs in the entire block on both sides. 
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RK has also conducted an observation of the school pick-up and drop-off traffic during a 

typical weekday.  The observations showed the following related to the school pick-up/drop-

off traffic operations: 

 Vehicles currently double parking and waiting in the middle of the roadway to 

conduct drop-off/pick-up of students. 

 Vehicles currently parking or stopping across the street from the school and 

conducting pick-up/drop-off of students requiring the students to cross the street 

mid-segment. 

There are existing no parking zones (red curb) along Willard Avenue located in front of the 

elementary school (east side), and in front of the commercial buildings near the Willard 

Avenue / Garvey Avenue intersection (west side). 

There are existing student loading zones (white curb) along Willard Avenue located in front 

of the elementary school entrance and parking lot (east side). 

There are existing 15-min loading zones (green curb) along Willard Avenue located in front 

of the commercial buildings near the Willard Avenue / Garvey Avenue intersection (both 

sides). 

The existing parking signage and curb designation along Willard Avenue is graphically 

depicted in Exhibit 8-1. 

12.10 Vehicle Miles Traveled (VMT) Analysis Summary 

The City of Rosemead has adopted VMT traffic thresholds of impact via a City Council 

Resolution on June 9, 2020. 

The State allows cities to filter out regions of the City that are already considered " low VMT" 

traffic analysis zones (TAZs) and consistent with the surrounding existing General Plan land 

uses and can be considered local-serving. 

Projects that are forecast to have a VMT not 15 or more percent below the regional average 

are considered to have a significant impact. 
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The proposed project is screened out and considered to have no VMT impacts based on the 

following: 

 As shown in Exhibit 9-1, the proposed project is located in a low VMT area which is 

15 or percent below the regional average. 

Hence, the proposed project is considered to have a less than significant VMT impact. 

12.11 On-Site Parking Demand Analysis Summary 

Based on the City’s Municipal Code, the proposed project requires a total of 78 on-site 

parking spaces (62 resident and 16 guest parking).  Since the proposed project is planned to 

provide a total of 78 on-site parking spaces, the proposed project is sufficiently parked to 

serve the proposed uses. 

12.12 Construction Traffic  

The project site is located directly in front of the existing Willard Elementary School. To 

continue to provide adequate circulation for the existing elementary school, the following 

recommendations should be considered for the project’s construction phase, as requested 

by the Garvey School District: 

 Minimize construction traffic during peak traffic periods of weekday 7:00 AM to 

9:00 AM, weekday mid-day school pick-up periods, and weekday PM peak period 

of 4:00 PM to 6:00 PM. 

 Contact the Garvey School District at (626) 307-3400 regarding the potential 

impact upon existing school bus routes. 

 The Construction Manager or designee should notify the Garvey School District of 

the expected start and end dates for various portions of the project that may affect 

traffic within nearby school areas. 

 Provide unrestricted access to schools for school buses. 

 Avoid delays to transported students resulted by truck and construction traffic. 
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 Avoid adverse impacts on school buses’ on-time performance and passenger 

safety resulting from changed traffic patterns, lane adjustment, traffic light 

patterns, and altered bus stops during and after construction. 

 Construction trucks and other vehicles are required to stop when encountering 

school buses using red-flashing-lights must-stop-indicators per the California 

Vehicle Code (CVC). 

 Contractors must install and maintain appropriate traffic controls (signs and 

signals) to ensure vehicular and pedestrian safety. 

 Contractors must maintain ongoing communication with Garvey School District 

school administrators, providing sufficient notice to forewarn children and parents 

when existing vehicle routes to school may be impacted. 

 Continue to maintain access to the passenger loading areas for parents dropping 

off their children. 

 Contractors must maintain safe and convenient pedestrian routes to all nearby 

schools. The District will provide School Pedestrian Route Maps upon request. 

 No staging or parking of construction-related vehicles, including worker-transport 

vehicles, should occur on the east of Willard Avenue adjacent to a school property. 

 Barriers and/or fencing must be installed to secure construction equipment and to 

minimize trespassing, vandalism, short-cut attractions, and attractive nuisances. 

 Additionally, the school’s hours are from 7:55 AM to 2:35 PM. It is recommended 

that the school not be hampered from 7:30 AM to 8:00 AM and from 2:30 PM 

to 3:00 PM so that faculty and parents can enter and leave the site as needed. 

With implementation of the above listed measures, the project construction traffic is 

expected to not be significant. 
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12.13 Site Access & Other Recommendations 

I. As requested by the City, the project applicant will review sight distance at all 
Project access points with respect to City of Rosemead sight distance standards 
at the time of preparation and submittal of site plans for approval by the City, 
and implement appropriate red curbing or other measures as required by the 
City.    

II. Provide appropriate signage and pavement markings at the project site driveways, 
including stop bars and stop signs, and restrict project access through clear 
signage.  

III. Participate in any approved transportation or development impact fees established 
by the City of Rosemead.  

IV. In addition to these measures, the Project applicant proposes to facilitate existing 
school crossings along Willard Avenue by working with the City and School District 
to explore the feasibility of installing a crosswalk and/or crossing guard along 
Willard Avenue in front of the school.  

12.14 Overall Project & Analysis Findings 

Project Trip Generation & On-Site Parking Findings 

The proposed project is forecast to generate approximately 169 trip-ends per day, including 
approximately 11 trips during the AM peak hour, approximately 13 trips during the Mid-day 
peak hour, and approximately 13 trips during the PM peak hour.  This is equivalent to one 
vehicle either exiting or entering the site every approximately 5 minutes during the peak hour. 

It should be noted since the proposed project is nearby the school, the school-related traffic 
for the proposed project can be expected to all occur on foot.  The project trip generation 
does not account for this reduction and hence can be considered conservative. 

Furthermore, the trip generation does not account for the displacement of the two existing 
residential units by the proposed project. 
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The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips. Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 

advantage of this convenience.  To help improve existing conditions, the project applicant 

has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 

Based on the City’s Municipal Code, the proposed project requires a total of 78 on-site 

parking spaces (62 resident and 16 guest parking).  Since the proposed project is planned to 

provide a total of 78 on-site parking spaces, the proposed project is sufficiently parked to 

serve the proposed uses. 

Project Impact on Pedestrian Traffic Findings 

Based on existing collected data: 

 During the two-hour AM peak period (between 7:00 AM and 9:00 AM), between 

two (2) and thirteen (13) school-age pedestrians cross one of the four legs of the 

intersection of Rockhold Avenue / Dororthy Avenue; 

 During the three-hour mid-day peak period (between 12:30 PM and 3:30 PM), 

between two (2) and twelve (12) school-age pedestrians cross one of the four legs of 

the intersection of Rockhold Avenue / Dororthy Avenue; and 

 During the two-hour PM peak period (between 4:00 PM and 6:00 PM), zero (0) 

school-age pedestrians cross one of the four legs of the intersection of Rockhold 

Avenue / Dororthy Avenue. 

Hence, the existing pedestrian activity of the area is not significant and is mainly attributed 

to the school activities. 

The 31 dwelling units proposed are not considered a substantial number of units and not 

expected to generate additional school-related pedestrian trips.  Furthermore, it can be 

expected that some of the existing vehicular traffic associated with the school might be 

slightly reduced by the proposed project as the proximity of the project site to the school 

would incentivize families with school-age children to take residence at the site and take 

advantage of this convenience.  To help improve existing conditions, the project applicant 
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has offered to work with the City and School District to investigate the feasibility of a cross 

walk for pedestrian use. 

Project Impact on Roadway Speed Findings 

The 85
th
 Percentile speed was measured to be 33 MPH and the 10-MPH pace speed was 23-

32 MPH.   

Based on this information and the traffic engineering guidelines and California Vehicle Code 

(CVC), the recommended posted speed limit would be 35 miles per hour and can be further 

reduced to 30 miles per hour considering the proximity to school. The 30 miles per hour 

posted speed could also be appropriate considering the 10-MPH pace of the existing travel 

speeds. 

The existing 85
th
-percentile speeds and average speeds are not considered substantially high 

for a residential area.  The average speeds are observed to be approximately 29 miles per 

hour. 

As shown in this report, the proposed project generates a nominal number of trips and the 

traffic added from the proposed project is not expected to result in a substantial change in 

the travel speeds of the roadway. 

Project Impact on Intersection Level of Service Findings 

All study intersections are currently operating at an acceptable LOS (LOS D or better) during 

the peak hours for Existing Conditions and continue to do so for all the analysis scenarios 

evaluated as part of this report, with the exception of the following study intersection which 

is currently operating at a deficient LOS (LOS E or F) and is forecast to continue to operate 

at a deficient LOS (LOS E or F) for the scenarios evaluated as part of this report: 

 Int 2 – Willard Avenue / Garvey Avenue (AM, Mid-day, & PM peak hours). 

It should be noted, per Highway Capacity Manual (HCM) methodology for reporting LOS of 

unsignalized intersections, the reported level of service is the worst-case movement of the 

entire intersection and not the average operation of the intersection.  Hence, the poor LOS 

is attributed to the vehicles that are stopped at the stop sign looking to perform a 

southbound or northbound left-turn maneuver onto eastbound or westbound Garvey 

Avenue.  Otherwise, the traffic along Garvey Avenue does not experience much delay and 

has free flow movement.   



 

 Page 12-14 

Based on agency-established thresholds of significance, the proposed project is forecast to 

not result in a significant traffic impact at the study intersections for any of the analysis 

scenarios evaluated as part of this report.  Hence, no intersection or off-site improvements 

are required by the proposed project.   

Project Impact on On-Street Parking Findings 

The peak observed parking demand for typical weekday (Wednesday) conditions occurs at 

1:30 PM, with 36 vehicles parked, or 113% of the east side of the street occupied. 

The peak observed parking demand for typical Saturday conditions occurs at 1:30 PM, with 

19 vehicles parked, or 59% of the east side of the street occupied. 

It should be noted that the peak observed parking demand for typical weekday (Wednesday) 

conditions along the east side of Willard Avenue exceeds the parking capacity of 32 spaces 

due to the following reasons: 

 A conservative length of 25 feet is allotted for each one vehicle to park on the 

curb. However, because some vehicles are shorter in length, they parked more 

tightly close to one another, and therefore creating room for more vehicles than 

the expected capacity. 

 Some vehicles parked in front of driveways and in no parking zones. 

The peak observed parking demand for typical weekday (Wednesday) conditions occurs at 

1:30 PM, with 31 vehicles parked, or 97% of the west side of the street occupied. 

The peak observed parking demand for typical Saturday conditions occurs at 7:00 AM, with 

11 vehicles parked, or 34% of the west side of the street occupied. 

The proposed project is not expected to substantially affect the parking conditions in the 

considering the following: 

 As shown in this report, based on the City Municipal Code, the proposed project is 

required to provide a total of 78 parking spaces (62 resident and 16 guest parking).   

The proposed project is planned to provide a total of 78 parking spaces.  Hence, the 

project site will have sufficient parking capacity to contain the parking demand 
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associated with the proposed use and therefor, is not expected to contribute to the 

peak parking demand on Willard Avenue. 

 Resident and guest parking typically peaks during evenings and weekends which is 

not expected to impact the peak street parking during typical school activity times.  

Based on the survey of existing on-street parking use in the vicinity of the site, ample 

parking is available during evening and weekends.  The proposed land use type is 

ideal for the current on-street parking demand conditions.   

Project Impact VMT Impact Findings 

The City of Rosemead has adopted VMT traffic thresholds of impact via a City Council 

Resolution on June 9, 2020. 

The State allows cities to filter out regions of the City that are already considered " low VMT" 

traffic analysis zones (TAZs) and consistent with the surrounding existing General Plan land 

uses and can be considered local-serving. 

Projects that are forecast to have a VMT not 15 or more percent below the regional average 

are considered to have a significant impact. 

The proposed project is screened out and considered to have no VMT impacts based on the 

following: 

 As shown in Exhibit 9-1, the proposed project is located in a low VMT area which is 

15 or percent below the regional average. 

Hence, the proposed project is considered to have a less than significant VMT impact. 
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File Name : 01_RSM_Rockhold_Dorothy AM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 1

City of Rosemead
N/S: Rockhold Avenue
E/W: Dorothy Street
Weather: Clear

Groups Printed- Total Volume
Rockhold Avenue

Southbound
Dorothy Street

Westbound
Rockhold Avenue

Northbound
Dorothy Street

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 3 8 1 12 1 7 6 14 4 7 3 14 0 4 4 8 48
07:15 AM 2 1 0 3 9 3 1 13 4 5 4 13 0 5 2 7 36
07:30 AM 9 5 2 16 9 10 9 28 9 17 4 30 4 8 8 20 94
07:45 AM 7 17 0 24 14 12 6 32 14 16 12 42 1 10 20 31 129

Total 21 31 3 55 33 32 22 87 31 45 23 99 5 27 34 66 307

08:00 AM 5 16 1 22 16 12 1 29 31 29 26 86 0 17 27 44 181
08:15 AM 5 3 0 8 2 10 2 14 10 18 11 39 3 17 2 22 83
08:30 AM 8 1 1 10 4 9 3 16 1 9 1 11 0 10 0 10 47
08:45 AM 5 2 1 8 1 9 1 11 0 8 5 13 2 15 0 17 49

Total 23 22 3 48 23 40 7 70 42 64 43 149 5 59 29 93 360

Grand Total 44 53 6 103 56 72 29 157 73 109 66 248 10 86 63 159 667
Apprch % 42.7 51.5 5.8  35.7 45.9 18.5  29.4 44 26.6  6.3 54.1 39.6   

Total % 6.6 7.9 0.9 15.4 8.4 10.8 4.3 23.5 10.9 16.3 9.9 37.2 1.5 12.9 9.4 23.8

Rockhold Avenue
Southbound

Dorothy Street
Westbound

Rockhold Avenue
Northbound

Dorothy Street
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left 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 07:30 AM

07:30 AM 9 5 2 16 9 10 9 28 9 17 4 30 4 8 8 20 94
07:45 AM 7 17 0 24 14 12 6 32 14 16 12 42 1 10 20 31 129
08:00 AM 5 16 1 22 16 12 1 29 31 29 26 86 0 17 27 44 181

08:15 AM 5 3 0 8 2 10 2 14 10 18 11 39 3 17 2 22 83
Total Volume 26 41 3 70 41 44 18 103 64 80 53 197 8 52 57 117 487
% App. Total 37.1 58.6 4.3  39.8 42.7 17.5  32.5 40.6 26.9  6.8 44.4 48.7   

PHF .722 .603 .375 .729 .641 .917 .500 .805 .516 .690 .510 .573 .500 .765 .528 .665 .673

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 01_RSM_Rockhold_Dorothy AM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 2

City of Rosemead
N/S: Rockhold Avenue
E/W: Dorothy Street
Weather: Clear
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Peak Hour Begins at 07:30 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:

07:30 AM 07:30 AM 07:30 AM 07:30 AM

+0 mins. 9 5 2 16 9 10 9 28 9 17 4 30 4 8 8 20
+15 mins. 7 17 0 24 14 12 6 32 14 16 12 42 1 10 20 31
+30 mins. 5 16 1 22 16 12 1 29 31 29 26 86 0 17 27 44
+45 mins. 5 3 0 8 2 10 2 14 10 18 11 39 3 17 2 22

Total Volume 26 41 3 70 41 44 18 103 64 80 53 197 8 52 57 117
% App. Total 37.1 58.6 4.3  39.8 42.7 17.5  32.5 40.6 26.9  6.8 44.4 48.7  

PHF .722 .603 .375 .729 .641 .917 .500 .805 .516 .690 .510 .573 .500 .765 .528 .665

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 01_RSM_Rockhold_Dorothy MD
Site Code : 10520124
Start Date : 2/26/2020
Page No : 1

City of Rosemead
N/S: Rockhold Avenue
E/W: Dorothy Street
Weather: Clear

Groups Printed- Total Volume
Rockhold Avenue

Southbound
Dorothy Street

Westbound
Rockhold Avenue

Northbound
Dorothy Street

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

12:30 PM 2 1 0 3 3 7 2 12 2 5 1 8 3 12 1 16 39
12:45 PM 8 5 1 14 4 5 0 9 0 7 4 11 0 6 3 9 43

Total 10 6 1 17 7 12 2 21 2 12 5 19 3 18 4 25 82

01:00 PM 2 2 1 5 1 10 1 12 2 5 2 9 1 7 3 11 37
01:15 PM 6 8 1 15 4 8 4 16 0 3 1 4 1 10 9 20 55
01:30 PM 5 11 0 16 9 9 6 24 25 13 18 56 0 11 13 24 120
01:45 PM 2 8 1 11 2 8 2 12 12 11 6 29 3 21 3 27 79

Total 15 29 3 47 16 35 13 64 39 32 27 98 5 49 28 82 291

02:00 PM 3 5 0 8 3 8 3 14 6 9 4 19 9 7 3 19 60
02:15 PM 3 2 0 5 1 5 5 11 2 9 1 12 5 10 3 18 46
02:30 PM 6 9 0 15 1 7 8 16 2 9 11 22 1 6 4 11 64
02:45 PM 3 4 0 7 1 6 2 9 2 8 1 11 0 9 1 10 37

Total 15 20 0 35 6 26 18 50 12 35 17 64 15 32 11 58 207

03:00 PM 2 2 0 4 3 8 4 15 2 4 3 9 5 13 1 19 47
03:15 PM 7 4 1 12 3 11 3 17 3 5 1 9 0 14 1 15 53

Grand Total 49 61 5 115 35 92 40 167 58 88 53 199 28 126 45 199 680
Apprch % 42.6 53 4.3  21 55.1 24  29.1 44.2 26.6  14.1 63.3 22.6   

Total % 7.2 9 0.7 16.9 5.1 13.5 5.9 24.6 8.5 12.9 7.8 29.3 4.1 18.5 6.6 29.3

Rockhold Avenue
Southbound

Dorothy Street
Westbound

Rockhold Avenue
Northbound

Dorothy Street
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:15 PM

01:15 PM 6 8 1 15 4 8 4 16 0 3 1 4 1 10 9 20 55
01:30 PM 5 11 0 16 9 9 6 24 25 13 18 56 0 11 13 24 120

01:45 PM 2 8 1 11 2 8 2 12 12 11 6 29 3 21 3 27 79
02:00 PM 3 5 0 8 3 8 3 14 6 9 4 19 9 7 3 19 60

Total Volume 16 32 2 50 18 33 15 66 43 36 29 108 13 49 28 90 314
% App. Total 32 64 4  27.3 50 22.7  39.8 33.3 26.9  14.4 54.4 31.1   

PHF .667 .727 .500 .781 .500 .917 .625 .688 .430 .692 .403 .482 .361 .583 .538 .833 .654

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 01_RSM_Rockhold_Dorothy MD
Site Code : 10520124
Start Date : 2/26/2020
Page No : 2

City of Rosemead
N/S: Rockhold Avenue
E/W: Dorothy Street
Weather: Clear
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Peak Hour Begins at 01:15 PM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

12:45 PM 01:15 PM 01:30 PM 01:15 PM

+0 mins. 8 5 1 14 4 8 4 16 25 13 18 56 1 10 9 20
+15 mins. 2 2 1 5 9 9 6 24 12 11 6 29 0 11 13 24
+30 mins. 6 8 1 15 2 8 2 12 6 9 4 19 3 21 3 27
+45 mins. 5 11 0 16 3 8 3 14 2 9 1 12 9 7 3 19

Total Volume 21 26 3 50 18 33 15 66 45 42 29 116 13 49 28 90
% App. Total 42 52 6  27.3 50 22.7  38.8 36.2 25  14.4 54.4 31.1  

PHF .656 .591 .750 .781 .500 .917 .625 .688 .450 .808 .403 .518 .361 .583 .538 .833

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 01_RSM_Rockhold_Dorothy PM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 1

City of Rosemead
N/S: Rockhold Avenue
E/W: Dorothy Street
Weather: Clear

Groups Printed- Total Volume
Rockhold Avenue

Southbound
Dorothy Street

Westbound
Rockhold Avenue

Northbound
Dorothy Street

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

04:00 PM 8 3 0 11 2 7 4 13 2 8 2 12 1 8 2 11 47
04:15 PM 4 2 1 7 4 10 0 14 4 12 2 18 1 8 1 10 49
04:30 PM 7 2 0 9 4 11 3 18 3 14 6 23 1 21 2 24 74
04:45 PM 6 2 1 9 2 9 7 18 4 11 1 16 5 16 7 28 71

Total 25 9 2 36 12 37 14 63 13 45 11 69 8 53 12 73 241

05:00 PM 7 3 2 12 6 10 6 22 4 10 1 15 0 20 3 23 72
05:15 PM 4 3 0 7 4 11 6 21 4 15 3 22 1 22 2 25 75
05:30 PM 6 3 1 10 8 13 8 29 7 9 2 18 8 19 16 43 100
05:45 PM 7 4 1 12 5 12 6 23 16 16 7 39 7 15 8 30 104

Total 24 13 4 41 23 46 26 95 31 50 13 94 16 76 29 121 351

Grand Total 49 22 6 77 35 83 40 158 44 95 24 163 24 129 41 194 592
Apprch % 63.6 28.6 7.8  22.2 52.5 25.3  27 58.3 14.7  12.4 66.5 21.1   

Total % 8.3 3.7 1 13 5.9 14 6.8 26.7 7.4 16 4.1 27.5 4.1 21.8 6.9 32.8

Rockhold Avenue
Southbound

Dorothy Street
Westbound

Rockhold Avenue
Northbound

Dorothy Street
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left 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 05:00 PM

05:00 PM 7 3 2 12 6 10 6 22 4 10 1 15 0 20 3 23 72
05:15 PM 4 3 0 7 4 11 6 21 4 15 3 22 1 22 2 25 75
05:30 PM 6 3 1 10 8 13 8 29 7 9 2 18 8 19 16 43 100
05:45 PM 7 4 1 12 5 12 6 23 16 16 7 39 7 15 8 30 104

Total Volume 24 13 4 41 23 46 26 95 31 50 13 94 16 76 29 121 351
% App. Total 58.5 31.7 9.8  24.2 48.4 27.4  33 53.2 13.8  13.2 62.8 24   

PHF .857 .813 .500 .854 .719 .885 .813 .819 .484 .781 .464 .603 .500 .864 .453 .703 .844

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 01_RSM_Rockhold_Dorothy PM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 2

City of Rosemead
N/S: Rockhold Avenue
E/W: Dorothy Street
Weather: Clear
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Peak Hour Begins at 05:00 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:

05:00 PM 05:00 PM 05:00 PM 05:00 PM

+0 mins. 7 3 2 12 6 10 6 22 4 10 1 15 0 20 3 23
+15 mins. 4 3 0 7 4 11 6 21 4 15 3 22 1 22 2 25
+30 mins. 6 3 1 10 8 13 8 29 7 9 2 18 8 19 16 43
+45 mins. 7 4 1 12 5 12 6 23 16 16 7 39 7 15 8 30

Total Volume 24 13 4 41 23 46 26 95 31 50 13 94 16 76 29 121
% App. Total 58.5 31.7 9.8  24.2 48.4 27.4  33 53.2 13.8  13.2 62.8 24  

PHF .857 .813 .500 .854 .719 .885 .813 .819 .484 .781 .464 .603 .500 .864 .453 .703

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



Location:  Date: 2/26/2020

N/S:  Day: Wednesday

E/W:

North Leg East Leg South Leg West Leg
Rockhold Avenue Dorothy Street Rockhold Avenue Dorothy Street

Pedestrians Pedestrians Pedestrians Pedestrians

0 0 0 0 0

0 0 0 1 1

0 1 0 1 2

0 1 4 2 7

4 6 8 1 19

2 2 1 4 9

0 3 0 1 4
0 2 1 0 3

6 15 14 10 45

North Leg East Leg South Leg West Leg
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0 0 0 0 0
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Location:  Date: 2/26/2020

N/S:  Day: Wednesday

E/W:

North Leg East Leg South Leg West Leg
Rockhold Avenue Dorothy Street Rockhold Avenue Dorothy Street

Pedestrians Pedestrians Pedestrians Pedestrians

0 0 0 0 0
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File Name : 02_RSM_Willard_Garvey AM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 1

City of Rosemead
N/S: Willard Avenue
E/W: Garvey Avenue
Weather: Clear

Groups Printed- Total Volume
Willard Avenue

Southbound
Garvey Avenue

Westbound
Willard Avenue

Northbound
Garvey Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 2 0 2 4 3 144 3 150 6 0 1 7 6 67 4 77 238
07:15 AM 1 1 6 8 4 230 0 234 1 1 4 6 2 109 8 119 367
07:30 AM 1 0 4 5 16 242 8 266 7 5 9 21 14 137 12 163 455
07:45 AM 4 0 26 30 17 237 20 274 14 4 19 37 20 220 25 265 606

Total 8 1 38 47 40 853 31 924 28 10 33 71 42 533 49 624 1666

08:00 AM 2 1 18 21 15 206 32 253 6 4 21 31 23 197 5 225 530
08:15 AM 2 0 17 19 7 235 8 250 1 2 9 12 9 230 4 243 524
08:30 AM 3 0 4 7 7 185 4 196 3 1 3 7 6 166 2 174 384
08:45 AM 1 0 3 4 2 176 2 180 5 2 5 12 6 180 2 188 384

Total 8 1 42 51 31 802 46 879 15 9 38 62 44 773 13 830 1822

Grand Total 16 2 80 98 71 1655 77 1803 43 19 71 133 86 1306 62 1454 3488
Apprch % 16.3 2 81.6  3.9 91.8 4.3  32.3 14.3 53.4  5.9 89.8 4.3   

Total % 0.5 0.1 2.3 2.8 2 47.4 2.2 51.7 1.2 0.5 2 3.8 2.5 37.4 1.8 41.7

Willard Avenue
Southbound

Garvey Avenue
Westbound

Willard Avenue
Northbound

Garvey Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left 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 07:30 AM

07:30 AM 1 0 4 5 16 242 8 266 7 5 9 21 14 137 12 163 455
07:45 AM 4 0 26 30 17 237 20 274 14 4 19 37 20 220 25 265 606
08:00 AM 2 1 18 21 15 206 32 253 6 4 21 31 23 197 5 225 530
08:15 AM 2 0 17 19 7 235 8 250 1 2 9 12 9 230 4 243 524

Total Volume 9 1 65 75 55 920 68 1043 28 15 58 101 66 784 46 896 2115
% App. Total 12 1.3 86.7  5.3 88.2 6.5  27.7 14.9 57.4  7.4 87.5 5.1   

PHF .563 .250 .625 .625 .809 .950 .531 .952 .500 .750 .690 .682 .717 .852 .460 .845 .873

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 02_RSM_Willard_Garvey AM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 2

City of Rosemead
N/S: Willard Avenue
E/W: Garvey Avenue
Weather: Clear
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Peak Hour Begins at 07:30 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:

07:45 AM 07:30 AM 07:30 AM 07:45 AM

+0 mins. 4 0 26 30 16 242 8 266 7 5 9 21 20 220 25 265
+15 mins. 2 1 18 21 17 237 20 274 14 4 19 37 23 197 5 225
+30 mins. 2 0 17 19 15 206 32 253 6 4 21 31 9 230 4 243
+45 mins. 3 0 4 7 7 235 8 250 1 2 9 12 6 166 2 174

Total Volume 11 1 65 77 55 920 68 1043 28 15 58 101 58 813 36 907
% App. Total 14.3 1.3 84.4  5.3 88.2 6.5  27.7 14.9 57.4  6.4 89.6 4  

PHF .688 .250 .625 .642 .809 .950 .531 .952 .500 .750 .690 .682 .630 .884 .360 .856

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 02_RSM_Willard_Garvey MD
Site Code : 10520124
Start Date : 2/26/2020
Page No : 1

City of Rosemead
N/S: Willard Avenue
E/W: Garvey Avenue
Weather: Clear

Groups Printed- Total Volume
Willard Avenue

Southbound
Garvey Avenue

Westbound
Willard Avenue

Northbound
Garvey Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

12:30 PM 1 0 2 3 2 202 4 208 1 0 4 5 5 177 3 185 401
12:45 PM 3 0 7 10 8 182 2 192 3 0 3 6 7 183 5 195 403

Total 4 0 9 13 10 384 6 400 4 0 7 11 12 360 8 380 804

01:00 PM 1 0 4 5 11 194 5 210 4 1 1 6 8 190 5 203 424
01:15 PM 0 0 5 5 5 178 9 192 3 1 3 7 14 189 2 205 409
01:30 PM 1 1 20 22 11 208 19 238 1 1 11 13 13 226 12 251 524
01:45 PM 2 0 16 18 8 193 9 210 10 1 17 28 6 231 5 242 498

Total 4 1 45 50 35 773 42 850 18 4 32 54 41 836 24 901 1855

02:00 PM 1 1 8 10 7 186 7 200 0 0 6 6 9 201 6 216 432
02:15 PM 2 2 12 16 5 168 5 178 1 1 1 3 9 236 9 254 451
02:30 PM 3 0 14 17 2 168 9 179 1 0 6 7 9 230 6 245 448
02:45 PM 1 0 6 7 3 202 4 209 1 1 4 6 5 217 4 226 448

Total 7 3 40 50 17 724 25 766 3 2 17 22 32 884 25 941 1779

03:00 PM 1 0 4 5 3 186 0 189 1 0 1 2 5 209 4 218 414
03:15 PM 0 0 10 10 6 162 8 176 1 0 1 2 6 231 8 245 433

Grand Total 16 4 108 128 71 2229 81 2381 27 6 58 91 96 2520 69 2685 5285
Apprch % 12.5 3.1 84.4  3 93.6 3.4  29.7 6.6 63.7  3.6 93.9 2.6   

Total % 0.3 0.1 2 2.4 1.3 42.2 1.5 45.1 0.5 0.1 1.1 1.7 1.8 47.7 1.3 50.8

Willard Avenue
Southbound

Garvey Avenue
Westbound

Willard Avenue
Northbound

Garvey Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:30 PM

01:30 PM 1 1 20 22 11 208 19 238 1 1 11 13 13 226 12 251 524

01:45 PM 2 0 16 18 8 193 9 210 10 1 17 28 6 231 5 242 498
02:00 PM 1 1 8 10 7 186 7 200 0 0 6 6 9 201 6 216 432
02:15 PM 2 2 12 16 5 168 5 178 1 1 1 3 9 236 9 254 451

Total Volume 6 4 56 66 31 755 40 826 12 3 35 50 37 894 32 963 1905
% App. Total 9.1 6.1 84.8  3.8 91.4 4.8  24 6 70  3.8 92.8 3.3   

PHF .750 .500 .700 .750 .705 .907 .526 .868 .300 .750 .515 .446 .712 .947 .667 .948 .909

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 02_RSM_Willard_Garvey MD
Site Code : 10520124
Start Date : 2/26/2020
Page No : 2

City of Rosemead
N/S: Willard Avenue
E/W: Garvey Avenue
Weather: Clear
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Peak Hour Begins at 01:30 PM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

01:30 PM 01:00 PM 01:00 PM 01:30 PM

+0 mins. 1 1 20 22 11 194 5 210 4 1 1 6 13 226 12 251
+15 mins. 2 0 16 18 5 178 9 192 3 1 3 7 6 231 5 242
+30 mins. 1 1 8 10 11 208 19 238 1 1 11 13 9 201 6 216
+45 mins. 2 2 12 16 8 193 9 210 10 1 17 28 9 236 9 254

Total Volume 6 4 56 66 35 773 42 850 18 4 32 54 37 894 32 963
% App. Total 9.1 6.1 84.8  4.1 90.9 4.9  33.3 7.4 59.3  3.8 92.8 3.3  

PHF .750 .500 .700 .750 .795 .929 .553 .893 .450 1.000 .471 .482 .712 .947 .667 .948

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 02_RSM_Willard_Garvey PM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 1

City of Rosemead
N/S: Willard Avenue
E/W: Garvey Avenue
Weather: Clear

Groups Printed- Total Volume
Willard Avenue

Southbound
Garvey Avenue

Westbound
Willard Avenue

Northbound
Garvey Avenue

Eastbound
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

04:00 PM 1 0 2 3 4 202 7 213 0 1 5 6 7 262 5 274 496
04:15 PM 2 1 9 12 7 184 7 198 0 0 7 7 10 253 7 270 487
04:30 PM 1 0 7 8 2 196 9 207 1 0 1 2 17 221 6 244 461
04:45 PM 3 1 9 13 5 192 7 204 4 1 4 9 5 248 7 260 486

Total 7 2 27 36 18 774 30 822 5 2 17 24 39 984 25 1048 1930

05:00 PM 0 0 10 10 3 229 5 237 1 1 5 7 5 242 7 254 508
05:15 PM 1 0 5 6 7 240 10 257 2 0 2 4 12 277 6 295 562
05:30 PM 2 0 5 7 8 257 9 274 2 0 2 4 19 250 8 277 562
05:45 PM 3 1 16 20 6 208 11 225 3 1 5 9 15 253 9 277 531

Total 6 1 36 43 24 934 35 993 8 2 14 24 51 1022 30 1103 2163

Grand Total 13 3 63 79 42 1708 65 1815 13 4 31 48 90 2006 55 2151 4093
Apprch % 16.5 3.8 79.7  2.3 94.1 3.6  27.1 8.3 64.6  4.2 93.3 2.6   

Total % 0.3 0.1 1.5 1.9 1 41.7 1.6 44.3 0.3 0.1 0.8 1.2 2.2 49 1.3 52.6

Willard Avenue
Southbound

Garvey Avenue
Westbound

Willard Avenue
Northbound

Garvey Avenue
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left 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 05:00 PM

05:00 PM 0 0 10 10 3 229 5 237 1 1 5 7 5 242 7 254 508
05:15 PM 1 0 5 6 7 240 10 257 2 0 2 4 12 277 6 295 562
05:30 PM 2 0 5 7 8 257 9 274 2 0 2 4 19 250 8 277 562
05:45 PM 3 1 16 20 6 208 11 225 3 1 5 9 15 253 9 277 531

Total Volume 6 1 36 43 24 934 35 993 8 2 14 24 51 1022 30 1103 2163
% App. Total 14 2.3 83.7  2.4 94.1 3.5  33.3 8.3 58.3  4.6 92.7 2.7   

PHF .500 .250 .563 .538 .750 .909 .795 .906 .667 .500 .700 .667 .671 .922 .833 .935 .962

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : 02_RSM_Willard_Garvey PM
Site Code : 10520124
Start Date : 2/26/2020
Page No : 2

City of Rosemead
N/S: Willard Avenue
E/W: Garvey Avenue
Weather: Clear
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Peak Hour Begins at 05:00 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:

04:15 PM 05:00 PM 04:15 PM 05:00 PM

+0 mins. 2 1 9 12 3 229 5 237 0 0 7 7 5 242 7 254
+15 mins. 1 0 7 8 7 240 10 257 1 0 1 2 12 277 6 295
+30 mins. 3 1 9 13 8 257 9 274 4 1 4 9 19 250 8 277
+45 mins. 0 0 10 10 6 208 11 225 1 1 5 7 15 253 9 277

Total Volume 6 2 35 43 24 934 35 993 6 2 17 25 51 1022 30 1103
% App. Total 14 4.7 81.4  2.4 94.1 3.5  24 8 68  4.6 92.7 2.7  

PHF .500 .500 .875 .827 .750 .909 .795 .906 .375 .500 .607 .694 .671 .922 .833 .935

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



Location:  Date: 2/26/2020

N/S:  Day: Wednesday

E/W:

North Leg East Leg South Leg West Leg
Willard Avenue Garvey Avenue Willard Avenue Garvey Avenue

Pedestrians Pedestrians Pedestrians Pedestrians

5 0 6 0 11

3 0 3 0 6

2 0 5 0 7

8 0 4 0 12

7 0 4 0 11

6 1 4 0 11

8 0 5 0 13
6 0 6 0 12

45 1 37 0 83

North Leg East Leg South Leg West Leg
Willard Avenue Garvey Avenue Willard Avenue Garvey Avenue

Pedestrians Pedestrians Pedestrians Pedestrians

3 1 4 0 8

11 0 1 0 12

5 0 6 0 11

6 0 8 0 14

4 1 3 0 8

2 1 6 0 9

7 0 2 0 9

4 0 6 0 10

3 0 6 0 9

4 0 6 0 10

3 0 4 0 7
2 0 3 0 5

54 3 55 0 112

North Leg East Leg South Leg West Leg
Willard Avenue Garvey Avenue Willard Avenue Garvey Avenue

Pedestrians Pedestrians Pedestrians Pedestrians

4 1 3 0 8

7 0 6 0 13

4 0 3 0 7

8 0 5 0 13

5 0 4 0 9

6 0 8 0 14

10 0 11 0 21
9 0 6 1 16

53 1 46 1 101

12:30 PM

12:45 PM

2:00 PM

2:15 PM

2:30 PM

1:00 PM

1:15 PM

1:30 PM

1:45 PM

ADULT PEDESTRIANS

7:00 AM

7:15 AM

8:30 AM
8:45 AM

7:30 AM

7:45 AM

8:00 AM

8:15 AM

4:00 PM

4:15 PM

4:30 PM

Rosemead

Willard Avenue

Garvey Avenue

TOTAL VOLUMES:

2:45 PM

3:00 PM
3:15 PM

TOTAL VOLUMES:

TOTAL VOLUMES:

4:45 PM

5:00 PM

5:15 PM

5:30 PM
5:45 PM



Location:  Date: 2/26/2020

N/S:  Day: Wednesday

E/W:

North Leg East Leg South Leg West Leg
Willard Avenue Garvey Avenue Willard Avenue Garvey Avenue

Pedestrians Pedestrians Pedestrians Pedestrians

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

2 0 0 0 2

0 0 0 0 0

1 0 1 0 2
1 0 0 0 1

4 0 1 0 5

North Leg East Leg South Leg West Leg
Willard Avenue Garvey Avenue Willard Avenue Garvey Avenue

Pedestrians Pedestrians Pedestrians Pedestrians

0 0 0 0 0

2 0 0 0 2

0 0 0 0 0

0 0 1 0 1

1 0 0 0 1

0 1 1 0 2

0 0 0 0 0

0 0 0 0 0

1 0 0 0 1

1 0 0 0 1

0 0 0 0 0
0 0 0 0 0

5 1 2 0 8

North Leg East Leg South Leg West Leg
Willard Avenue Garvey Avenue Willard Avenue Garvey Avenue

Pedestrians Pedestrians Pedestrians Pedestrians

0 0 0 0 0

1 0 0 0 1

3 0 0 0 3

0 0 0 0 0

0 0 0 0 0

1 0 2 0 3

3 0 0 0 3
0 0 2 0 2

8 0 4 0 12

SCHOOL AGE PEDESTRIANS

7:00 AM

8:30 AM

Rosemead

Willard Avenue

Garvey Avenue

7:15 AM

7:30 AM

7:45 AM

8:00 AM

8:15 AM

1:45 PM

8:45 AM

TOTAL VOLUMES:

12:30 PM

12:45 PM

1:00 PM

1:15 PM

1:30 PM

TOTAL VOLUMES:

2:00 PM

2:15 PM

2:30 PM

2:45 PM

3:00 PM
3:15 PM

4:00 PM

4:15 PM

4:30 PM

4:45 PM

5:00 PM

5:15 PM

5:30 PM
5:45 PM

TOTAL VOLUMES:



32 32

7:00 AM 8 1 9 28% 10 0 10 31%

7:30 AM 12 2 14 44% 10 0 10 31%

8:00 AM 13 8 21 66% 13 9 22 69%

8:30 AM 12 0 12 38% 12 5 17 53%

9:00 AM 12 1 13 41% 11 5 16 50%

9:30 AM 10 2 12 38% 13 5 18 56%

10:00 AM 12 1 13 41% 15 5 20 63%

10:30 AM 11 0 11 34% 13 5 18 56%

11:00 AM 9 1 10 31% 13 3 16 50%

11:30 AM 10 1 11 34% 14 4 18 56%

12:00 PM 9 3 12 38% 11 4 15 47%

12:30 PM 11 3 14 44% 12 1 13 41%

1:00 PM 12 4 16 50% 14 2 16 50%

1:30 PM 12 24 36 113% 14 17 31 97%

2:00 PM 13 8 21 66% 14 3 17 53%

2:30 PM 14 2 16 50% 12 1 13 41%

3:00 PM 16 1 17 53% 10 0 10 31%

3:30 PM 17 1 18 56% 10 0 10 31%

4:00 PM 16 2 18 56% 8 0 8 25%

4:30 PM 17 1 18 56% 8 0 8 25%

5:00 PM 13 1 14 44% 8 0 8 25%

5:30 PM 14 1 15 47% 8 0 8 25%

6:00 PM 14 1 15 47% 8 0 8 25%

6:30 PM 11 1 12 38% 10 0 10 31%

7:00 PM 15 1 16 50% 9 0 9 28%

Rockhold Avenue - Willard Avenue

Wednesday, February 26th, 2020

East Side West Side
Total Percent 

Occupied
Total Percent 

Occupied

Rockhold Ave - Willard Ave

Rosemead, CA

Regular School Regular School

Time

Willard Street Parking.xlsx



32 32

7:00 AM 11 0 11 34% 11 0 11 34%

7:30 AM 11 0 11 34% 11 0 11 34%

8:00 AM 13 0 13 41% 8 0 8 25%

8:30 AM 15 0 15 47% 7 0 7 22%

9:00 AM 17 0 17 53% 8 0 8 25%

9:30 AM 15 0 15 47% 8 0 8 25%

10:00 AM 13 0 13 41% 7 0 7 22%

10:30 AM 13 0 13 41% 8 0 8 25%

11:00 AM 14 0 14 44% 9 0 9 28%

11:30 AM 13 0 13 41% 9 0 9 28%

12:00 PM 15 0 15 47% 7 0 7 22%

12:30 PM 17 0 17 53% 9 0 9 28%

1:00 PM 15 0 15 47% 9 0 9 28%

1:30 PM 19 0 19 59% 8 0 8 25%

2:00 PM 17 0 17 53% 8 0 8 25%

2:30 PM 18 0 18 56% 8 0 8 25%

3:00 PM 18 0 18 56% 9 0 9 28%

3:30 PM 16 0 16 50% 7 0 7 22%

4:00 PM 16 0 16 50% 7 0 7 22%

4:30 PM 15 0 15 47% 7 0 7 22%

5:00 PM 15 0 15 47% 6 0 6 19%

5:30 PM 15 0 15 47% 8 0 8 25%

6:00 PM 16 0 16 50% 8 0 8 25%

6:30 PM 12 0 12 38% 9 0 9 28%

7:00 PM 10 0 10 31% 10 0 10 31%

Rockhold Avenue - Willard Avenue
Rosemead, CA

Saturday, February 29th, 2020

Time

Rockhold Ave - Willard Ave
East Side

Total Percent 
Occupied

West Side
Total Percent 

OccupiedRegular School Regular School

Willard Street Parking.xlsx
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City of Rosemead
Willard Avenue
S/ Dorothy Street
24 Hour Directional Volume Count

 
 
 

RMDWISDO
Site Code: 105-20124

 
 
 
 

Counts Unlimited, Inc.
PO Box 1178

Corona, CA 92878
Phone: (951) 268-6268

email: counts@countsunlimited.com

 
Start 26-Feb-20 Northbound Hour Totals Southbound Hour Totals Combined Totals
Time Wed Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon

12:00 2 11 1 4
12:15 1 18 1 6
12:30 0 7 2 7

12:45 1 11 4 47 2 12 6 29 10 76

01:00 1 11 2 10
01:15 0 5 0 20
01:30 2 69 1 33
01:45 0 23 3 108 0 11 3 74 6 182

02:00 0 19 0 11

02:15 1 12 1 8
02:30 1 21 1 14
02:45 2 10 4 62 1 5 3 38 7 100
03:00 1 8 0 8
03:15 0 10 0 7
03:30 2 16 0 9
03:45 1 9 4 43 1 9 1 33 5 76
04:00 0 13 0 8
04:15 0 19 1 5
04:30 2 23 1 8
04:45 3 15 5 70 3 10 5 31 10 101
05:00 0 16 0 13
05:15 3 21 0 11
05:30 5 23 0 24
05:45 2 40 10 100 1 19 1 67 11 167
06:00 3 18 2 10
06:15 3 12 0 13
06:30 5 13 3 4
06:45 13 10 24 53 16 7 21 34 45 87
07:00 17 8 12 9

07:15 11 3 14 2

07:30 32 9 21 5

07:45 50 5 110 25 52 3 99 19 209 44

08:00 85 4 59 9

08:15 29 2 5 7
08:30 10 6 5 2
08:45 12 4 136 16 4 6 73 24 209 40
09:00 10 3 2 4
09:15 9 5 8 4
09:30 4 6 6 4
09:45 9 6 32 20 8 4 24 16 56 36
10:00 14 5 8 5
10:15 5 3 5 3
10:30 9 3 4 1
10:45 6 2 34 13 4 1 21 10 55 23
11:00 6 2 2 1
11:15 9 1 11 7
11:30 19 0 6 0
11:45 10 2 44 5 5 0 24 8 68 13
Total  410 562 410 562 281 383 281 383 691 945

Combined
Total

 972 972 664 664 1636

AM Peak - 07:30 - - - 07:15 - - - - -
Vol. - 196 - - - 146 - - - - -

P.H.F.  0.576    0.619      
PM Peak - - 01:30 - - - 00:45 - - - -

Vol. - - 123 - - - 75 - - - -
P.H.F.   0.446    0.568     

 
Percentag

e
 42.2% 57.8%   42.3% 57.7%     

ADT/AADT ADT 1,636 AADT 1,636



MPH Vehicles Surveyed TOT.

Speed NB SB VEH. Location: Willard Avenue
55 0 0 55 0
54 0 0 54 0
53 0 0 53 0 Between: Dorothy Street - Garvey Avenue
52 0 0 52 0
51 0 0 51 0
50 0 0 50 0 Weather: Clear
49 0 0 49 0
48 0 0 48 0
47 0 0 47 0 Date:
46 0 0 46 0
45 0 0 45 0
44 0 0 44 0 Time
43 0 0 43 0 From: 9:00
42 0 0 42 0
41 0 1 41 X 1 Time
40 0 0 40 0 To: 11:30
39 0 1 39 X 1
38 0 1 38 X 1 Existing
37 0 0 37 0 Speed Limit: 25 MPH  

36 1 3 36 X X X X 4
35 2 2 35 X X X X 4
34 2 1 34 X X X 3
33 4 1 33 X X X X X 5
32 4 3 32 X X X X X X X 7 *

31 2 2 31 X X X X 4 * Northbound Southbound Combined Statistics
30 4 6 30 X X X X X X X X X X 10 * % Over Pace: 18% 16% 19%
29 2 7 29 X X X X X X X X X 9 P

28 2 8 28 X X X X X X X X X X 10 A % In Pace: 70% 74% 72%
27 6 3 27 X X X X X X X X X 9 C

26 1 3 26 X X X X 4 E % Under Pace: 12% 10% 9%
25 4 3 25 X X X X X X X 7 *

24 5 0 24 X X X X X 5 * Average Speed: 28 MPH 29 MPH 29 MPH
23 5 2 23 X X X X X X X 7 *

22 2 2 22 X X X X 4 Pace Speed: 23  -  32 MPH 25  -  34 MPH 23  -  32 MPH
21 2 1 21 X X X 3
20 1 0 20 X 1
19 1 0 19 X 1 15th Percentile / Critical Speed: 23   MPH 25   MPH 23   MPH
18 0 0 18 0
17 0 0 17 0 50th Percentile / Critical Speed: 27   MPH 29   MPH 28   MPH
16 0 0 16 0
15 0 0 15 0 85th Percentile / Critical Speed: 33   MPH 35   MPH 33   MPH
14 0 0 14 0
13 0 0 13 0
12 0 0 12 0
11 0 0 11 0
10 0 0 10 0
9 0 0 9 0
8 0 0 8 0
7 0 0 7 0
6 0 0 6 0
5 0 0 5 0

Total 50 50 GRAND TOTALS 100

 

Corona, CA 92880

T 951-268-6268   F 951-268-6267

Northbound Southbound

City of Rosemead
Radar Speed Survey

Radar Survey Conducted By:

Counts Unlimited, Inc.

PO Box 1178

2/26/20



 

 

Appendix B 
 

MUTCD Signal Warrant Analysis Worksheets 



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 267
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 117
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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SIGNAL WARRANT NOT SATISFIED

Rockhold Avenue

Dorothy Avenue

Existing Conditions - AM Peak Hour
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Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_EX_AM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 158
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 90
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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SIGNAL WARRANT NOT SATISFIED

Rockhold Avenue

Dorothy Avenue

Existing Conditions - MIDDAY Peak Hour
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Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_EX_MID.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 216
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 94
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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SIGNAL WARRANT NOT SATISFIED

Dorothy Avenue

Rockhold Avenue

Existing Conditions - PM Peak Hour
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400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_EX_PM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 273
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 118
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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SIGNAL WARRANT NOT SATISFIED

Rockhold Avenue

Dorothy Avenue

Existing Plus Project Conditions - AM Peak Hour
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Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_E+P_AM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 164
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 92
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 219
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 98
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 273
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 119
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 162
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 92
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 221
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 96
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 279
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 120
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 168
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 94
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 224
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 100
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 282
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 119
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  

M
in

or
 S

tre
et

 - 
Hi

gh
er

-V
ol

um
e 

Ap
pr

oa
ch

 - 
VP

H

SIGNAL WARRANT NOT SATISFIED

Rockhold Avenue

Dorothy Avenue

Opening Year (2022) Plus Cumulative Projects Con

0

100

200

300

400

500

600

700

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 01_OY+C_AM.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 178
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 92
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 221
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 124
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 288
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 120
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 183
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 94
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 224
Number of Approach Lanes on Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 126
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1939
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 101
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1789
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 66
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2096
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 43
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1941
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 101
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1793
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 68
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2100
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 45
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1977
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 103
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1826
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 67
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2139
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 44
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1979
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 103
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1830
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 69
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  

M
in

or
 S

tre
et

 - 
Hi

gh
er

-V
ol

um
e 

Ap
pr

oa
ch

 - 
VP

H

SIGNAL WARRANT NOT SATISFIED

Garvey Avenue

Willard Avenue

Opening Year (2022) Plus Project Conditions - MID

18
00

69

0

100

200

300

400

500

600

700

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 02_OY+P_MID.XLS Sect. 4C.06



2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2143
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 46
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2135
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 103
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2095
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 75
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2339
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 51
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2136
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 103
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2098
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 77
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2014 Edition

WARRANT 3, PEAK HOUR
(Urban Areas)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 2343
Number of Approach Lanes on Major Street = 2

Minor Street Name = High Volume Approach (VPH) = 53
Number of Approach Lanes On Minor Street = 1

           * Note: 150 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 100 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  

M
in

or
 S

tre
et

 - 
Hi

gh
er

-V
ol

um
e 

Ap
pr

oa
ch

 - 
VP

H

SIGNAL WARRANT NOT SATISFIED

Garvey Avenue

Willard Avenue

Opening Year (2022) Plus Cumulative Projects Plu

18
00

53

0

100

200

300

400

500

600

700

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

Major Street - Total of Both Approaches - Vehicles Per Hour (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

*150
*100

November 2003

Int 02_OY+C+P_PM.XLS Sect. 4C.06



 

 

Appendix C 
 

Existing Conditions Intersection Analysis Worksheets 



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.934 0.976 0.964 0.995
Flt Protected 0.997 0.981 0.984 0.982
Satd. Flow (prot) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Flt Permitted 0.997 0.981 0.984 0.982
Satd. Flow (perm) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 8 52 57 41 44 18 64 80 53 26 41 3
Future Volume (vph) 8 52 57 41 44 18 64 80 53 26 41 3
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 12 78 85 61 66 27 96 119 79 39 61 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 175 0 0 154 0 0 294 0 0 104 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Intersection
Intersection Delay, s/veh 9.9
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 52 57 41 44 18 64 80 53 26 41 3
Future Vol, veh/h 8 52 57 41 44 18 64 80 53 26 41 3
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 12 78 85 61 66 27 96 119 79 39 61 4
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.3 9.6 10.8 9.1
HCM LOS A A B A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 32% 7% 40% 37%
Vol Thru, % 41% 44% 43% 59%
Vol Right, % 27% 49% 17% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 197 117 103 70
LT Vol 64 8 41 26
Through Vol 80 52 44 41
RT Vol 53 57 18 3
Lane Flow Rate 294 175 154 104
Geometry Grp 1 1 1 1
Degree of Util (X) 0.387 0.232 0.216 0.149
Departure Headway (Hd) 4.734 4.789 5.06 5.119
Convergence, Y/N Yes Yes Yes Yes
Cap 753 742 703 693
Service Time 2.806 2.871 3.145 3.209
HCM Lane V/C Ratio 0.39 0.236 0.219 0.15
HCM Control Delay 10.8 9.3 9.6 9.1
HCM Lane LOS B A A A
HCM 95th-tile Q 1.8 0.9 0.8 0.5



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.992 0.990 0.922 0.882
Flt Protected 0.950 0.950 0.986 0.994
Satd. Flow (prot) 1805 3511 0 1770 3509 0 0 1727 0 0 1666 0
Flt Permitted 0.950 0.950 0.986 0.994
Satd. Flow (perm) 1805 3511 0 1770 3509 0 0 1727 0 0 1666 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 66 784 46 55 920 68 28 15 58 9 1 65
Future Volume (vph) 66 784 46 55 920 68 28 15 58 9 1 65
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 76 901 53 63 1057 78 32 17 67 10 1 75
Shared Lane Traffic (%)
Lane Group Flow (vph) 76 954 0 63 1135 0 0 116 0 0 86 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 22.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 66 784 46 55 920 68 28 15 58 9 1 65
Future Vol, veh/h 66 784 46 55 920 68 28 15 58 9 1 65
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 76 901 53 63 1057 78 32 17 67 10 1 75
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1135 0 0 954 0 0 1735 2341 477 1833 2328 568
          Stage 1 - - - - - - 1080 1080 - 1222 1222 -
          Stage 2 - - - - - - 655 1261 - 611 1106 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 623 - - 716 - - 57 37 540 48 38 471
          Stage 1 - - - - - - 236 297 - 194 254 -
          Stage 2 - - - - - - 426 244 - 453 289 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 623 - - 716 - - 39 30 540 20 30 471
Mov Cap-2 Maneuver - - - - - - 39 30 - 20 30 -
          Stage 1 - - - - - - 207 261 - 170 232 -
          Stage 2 - - - - - - 325 223 - 326 254 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.6 $ 387 87.2
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 76 623 - - 716 - - 121
HCM Lane V/C Ratio 1.528 0.122 - - 0.088 - - 0.712
HCM Control Delay (s) $ 387 11.6 - - 10.5 - - 87.2
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 9.6 0.4 - - 0.3 - - 3.9

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 149 139 0
Future Volume (vph) 0 0 0 149 139 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 222 207 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 222 207 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 149 139 0
Future Vol, veh/h 0 0 0 149 139 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 67 67 67 67
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 222 207 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 429 207 207 0 - 0
          Stage 1 207 - - - - -
          Stage 2 222 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 587 839 1376 - - -
          Stage 1 832 - - - - -
          Stage 2 820 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 587 839 1376 - - -
Mov Cap-2 Maneuver 587 - - - - -
          Stage 1 832 - - - - -
          Stage 2 820 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1376 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



EX_AM                      Fri Jun 19, 2020 15:31:00                 Page 3-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.338 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        26                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      64   80    53    26   41     3     8   52    57    41   44    18  
Growth 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  
Initial Bse:   64   80    53    26   41     3     8   52    57    41   44    18  
User 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  
PHF 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  
PHF Volume:    64   80    53    26   41     3     8   52    57    41   44    18  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   64   80    53    26   41     3     8   52    57    41   44    18  
PCE 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  
MLF 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  
FinalVolume:   64   80    53    26   41     3     8   52    57    41   44    18  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.32 0.41  0.27  0.37 0.59  0.04  0.07 0.44  0.49  0.40 0.43  0.17  
Final Sat.:   520  650   430   594  937    69   109  711   779   637  683   280  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.12  0.12  0.02 0.04  0.04  0.01 0.07  0.07  0.03 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



EX_AM                      Fri Jun 19, 2020 15:31:00                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.514 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        34                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      28   15    58     9    1    65    66  784    46    55  920    68  
Growth 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  
Initial Bse:   28   15    58     9    1    65    66  784    46    55  920    68  
User 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  
PHF 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  
PHF Volume:    28   15    58     9    1    65    66  784    46    55  920    68  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   28   15    58     9    1    65    66  784    46    55  920    68  
PCE 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  
MLF 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  
FinalVolume:   28   15    58     9    1    65    66  784    46    55  920    68  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.28 0.15  0.57  0.12 0.01  0.87  1.00 1.89  0.11  1.00 1.86  0.14  
Final Sat.:   444  238   919   192   21  1387  1600 3023   177  1600 2980   220  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.01 0.05  0.05  0.04 0.26  0.26  0.03 0.31  0.31  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
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EX_AM                      Fri Jun 19, 2020 15:31:00                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.187 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        22                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  149     0     0  139     0     0    0     0     0    0     0  
Growth 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  
Initial Bse:    0  149     0     0  139     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0  149     0     0  139     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  149     0     0  139     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0  149     0     0  139     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.09  0.00  0.00 0.09  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****                                         
******************************************************************************** 
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Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.958 0.970 0.963 0.995
Flt Protected 0.993 0.986 0.981 0.984
Satd. Flow (prot) 0 1807 0 0 1817 0 0 1795 0 0 1860 0
Flt Permitted 0.993 0.986 0.981 0.984
Satd. Flow (perm) 0 1807 0 0 1817 0 0 1795 0 0 1860 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 13 49 28 18 33 15 43 36 29 16 32 2
Future Volume (vph) 13 49 28 18 33 15 43 36 29 16 32 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 20 75 43 28 51 23 66 55 45 25 49 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 138 0 0 102 0 0 166 0 0 77 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Intersection Delay, s/veh 8.4
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 49 28 18 33 15 43 36 29 16 32 2
Future Vol, veh/h 13 49 28 18 33 15 43 36 29 16 32 2
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 75 43 28 51 23 66 55 45 25 49 3
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.4 8.2 8.6 8.2
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 40% 14% 27% 32%
Vol Thru, % 33% 54% 50% 64%
Vol Right, % 27% 31% 23% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 108 90 66 50
LT Vol 43 13 18 16
Through Vol 36 49 33 32
RT Vol 29 28 15 2
Lane Flow Rate 166 138 102 77
Geometry Grp 1 1 1 1
Degree of Util (X) 0.206 0.17 0.128 0.1
Departure Headway (Hd) 4.458 4.425 4.54 4.68
Convergence, Y/N Yes Yes Yes Yes
Cap 806 810 789 765
Service Time 2.485 2.453 2.571 2.712
HCM Lane V/C Ratio 0.206 0.17 0.129 0.101
HCM Control Delay 8.6 8.4 8.2 8.2
HCM Lane LOS A A A A
HCM 95th-tile Q 0.8 0.6 0.4 0.3



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.992 0.905 0.885
Flt Protected 0.950 0.950 0.988 0.995
Satd. Flow (prot) 1805 3522 0 1770 3514 0 0 1699 0 0 1673 0
Flt Permitted 0.950 0.950 0.988 0.995
Satd. Flow (perm) 1805 3522 0 1770 3514 0 0 1699 0 0 1673 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 37 894 32 31 755 40 12 3 35 6 4 56
Future Volume (vph) 37 894 32 31 755 40 12 3 35 6 4 56
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 41 982 35 34 830 44 13 3 38 7 4 62
Shared Lane Traffic (%)
Lane Group Flow (vph) 41 1017 0 34 874 0 0 54 0 0 73 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 2.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 37 894 32 31 755 40 12 3 35 6 4 56
Future Vol, veh/h 37 894 32 31 755 40 12 3 35 6 4 56
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 41 982 35 34 830 44 13 3 38 7 4 62
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 874 0 0 1017 0 0 1567 2024 509 1495 2019 437
          Stage 1 - - - - - - 1082 1082 - 920 920 -
          Stage 2 - - - - - - 485 942 - 575 1099 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 781 - - 678 - - 77 59 515 87 59 573
          Stage 1 - - - - - - 236 296 - 296 352 -
          Stage 2 - - - - - - 537 344 - 475 291 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 781 - - 678 - - 60 53 515 71 53 573
Mov Cap-2 Maneuver - - - - - - 60 53 - 71 53 -
          Stage 1 - - - - - - 224 281 - 281 334 -
          Stage 2 - - - - - - 449 327 - 412 276 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.4 40.8 24.5
HCM LOS E C
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 154 781 - - 678 - - 256
HCM Lane V/C Ratio 0.357 0.052 - - 0.05 - - 0.283
HCM Control Delay (s) 40.8 9.9 - - 10.6 - - 24.5
HCM Lane LOS E A - - B - - C
HCM 95th %tile Q(veh) 1.5 0.2 - - 0.2 - - 1.1



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 80 78 0
Future Volume (vph) 0 0 0 80 78 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 123 120 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 123 120 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 80 78 0
Future Vol, veh/h 0 0 0 80 78 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 65 65 65 65
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 123 120 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 243 120 120 0 - 0
          Stage 1 120 - - - - -
          Stage 2 123 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 750 937 1480 - - -
          Stage 1 910 - - - - -
          Stage 2 907 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 750 937 1480 - - -
Mov Cap-2 Maneuver 750 - - - - -
          Stage 1 910 - - - - -
          Stage 2 907 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1480 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



EX_MID                     Fri Jun 19, 2020 15:31:09                 Page 3-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.245 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        23                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      43   36    29    16   32     2    13   49    28    18   33    15  
Growth 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  
Initial Bse:   43   36    29    16   32     2    13   49    28    18   33    15  
User 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  
PHF 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  
PHF Volume:    43   36    29    16   32     2    13   49    28    18   33    15  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   43   36    29    16   32     2    13   49    28    18   33    15  
PCE 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  
MLF 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  
FinalVolume:   43   36    29    16   32     2    13   49    28    18   33    15  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.40 0.33  0.27  0.32 0.64  0.04  0.14 0.55  0.31  0.27 0.50  0.23  
Final Sat.:   637  533   430   512 1024    64   231  871   498   436  800   364  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.03 0.07  0.07  0.01 0.03  0.03  0.01 0.06  0.06  0.01 0.04  0.04  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.457 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        31                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      12    3    35     6    4    56    37  894    32    31  755    40  
Growth 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  
Initial Bse:   12    3    35     6    4    56    37  894    32    31  755    40  
User 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  
PHF 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  
PHF Volume:    12    3    35     6    4    56    37  894    32    31  755    40  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   12    3    35     6    4    56    37  894    32    31  755    40  
PCE 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  
MLF 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  
FinalVolume:   12    3    35     6    4    56    37  894    32    31  755    40  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.24 0.06  0.70  0.09 0.06  0.85  1.00 1.93  0.07  1.00 1.90  0.10  
Final Sat.:   384   96  1120   145   97  1358  1600 3089   111  1600 3039   161  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.03  0.03  0.00 0.04  0.04  0.02 0.29  0.29  0.02 0.25  0.25  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.149 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   80     0     0   78     0     0    0     0     0    0     0  
Growth 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  
Initial Bse:    0   80     0     0   78     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0   80     0     0   78     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0   80     0     0   78     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0   80     0     0   78     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.05  0.00  0.00 0.05  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****                                         
******************************************************************************** 
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Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.967 0.963 0.982 0.986
Flt Protected 0.993 0.988 0.984 0.971
Satd. Flow (prot) 0 1824 0 0 1808 0 0 1836 0 0 1819 0
Flt Permitted 0.993 0.988 0.984 0.971
Satd. Flow (perm) 0 1824 0 0 1808 0 0 1836 0 0 1819 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 16 76 29 23 46 26 31 50 13 24 13 4
Future Volume (vph) 16 76 29 23 46 26 31 50 13 24 13 4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 19 90 35 27 55 31 37 60 15 29 15 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 144 0 0 113 0 0 112 0 0 49 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Intersection
Intersection Delay, s/veh 8.1
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 76 29 23 46 26 31 50 13 24 13 4
Future Vol, veh/h 16 76 29 23 46 26 31 50 13 24 13 4
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 19 90 35 27 55 31 37 60 15 29 15 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.2 8 8.3 8
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 33% 13% 24% 59%
Vol Thru, % 53% 63% 48% 32%
Vol Right, % 14% 24% 27% 10%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 94 121 95 41
LT Vol 31 16 23 24
Through Vol 50 76 46 13
RT Vol 13 29 26 4
Lane Flow Rate 112 144 113 49
Geometry Grp 1 1 1 1
Degree of Util (X) 0.14 0.171 0.136 0.063
Departure Headway (Hd) 4.51 4.284 4.318 4.66
Convergence, Y/N Yes Yes Yes Yes
Cap 797 840 832 769
Service Time 2.531 2.3 2.334 2.683
HCM Lane V/C Ratio 0.141 0.171 0.136 0.064
HCM Control Delay 8.3 8.2 8 8
HCM Lane LOS A A A A
HCM 95th-tile Q 0.5 0.6 0.5 0.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.995 0.919 0.886
Flt Protected 0.950 0.950 0.984 0.993
Satd. Flow (prot) 1805 3525 0 1770 3524 0 0 1718 0 0 1672 0
Flt Permitted 0.950 0.950 0.984 0.993
Satd. Flow (perm) 1805 3525 0 1770 3524 0 0 1718 0 0 1672 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 51 1022 30 24 934 35 8 2 14 6 1 36
Future Volume (vph) 51 1022 30 24 934 35 8 2 14 6 1 36
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 53 1065 31 25 973 36 8 2 15 6 1 38
Shared Lane Traffic (%)
Lane Group Flow (vph) 53 1096 0 25 1009 0 0 25 0 0 45 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 1.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 51 1022 30 24 934 35 8 2 14 6 1 36
Future Vol, veh/h 51 1022 30 24 934 35 8 2 14 6 1 36
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 53 1065 31 25 973 36 8 2 15 6 1 38
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1009 0 0 1096 0 0 1724 2246 548 1681 2243 505
          Stage 1 - - - - - - 1187 1187 - 1041 1041 -
          Stage 2 - - - - - - 537 1059 - 640 1202 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 695 - - 633 - - 58 42 485 63 43 518
          Stage 1 - - - - - - 203 264 - 250 310 -
          Stage 2 - - - - - - 501 304 - 435 260 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 695 - - 633 - - 48 37 485 53 38 518
Mov Cap-2 Maneuver - - - - - - 48 37 - 53 38 -
          Stage 1 - - - - - - 188 244 - 231 298 -
          Stage 2 - - - - - - 445 292 - 386 240 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.3 55.2 27.3
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 96 695 - - 633 - - 206
HCM Lane V/C Ratio 0.26 0.076 - - 0.039 - - 0.217
HCM Control Delay (s) 55.2 10.6 - - 10.9 - - 27.3
HCM Lane LOS F B - - B - - D
HCM 95th %tile Q(veh) 1 0.2 - - 0.1 - - 0.8



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 88 65 0
Future Volume (vph) 0 0 0 88 65 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 105 77 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 105 77 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 88 65 0
Future Vol, veh/h 0 0 0 88 65 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 105 77 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 182 77 77 0 - 0
          Stage 1 77 - - - - -
          Stage 2 105 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 812 990 1535 - - -
          Stage 1 951 - - - - -
          Stage 2 924 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 812 990 1535 - - -
Mov Cap-2 Maneuver 812 - - - - -
          Stage 1 951 - - - - -
          Stage 2 924 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1535 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



EX_PM                      Fri Jun 19, 2020 15:31:37                 Page 3-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.264 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      31   50    13    24   13     4    16   76    29    23   46    26  
Growth 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  
Initial Bse:   31   50    13    24   13     4    16   76    29    23   46    26  
User 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  
PHF 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  
PHF Volume:    31   50    13    24   13     4    16   76    29    23   46    26  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   31   50    13    24   13     4    16   76    29    23   46    26  
PCE 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  
MLF 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  
FinalVolume:   31   50    13    24   13     4    16   76    29    23   46    26  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.53  0.14  0.58 0.32  0.10  0.13 0.63  0.24  0.24 0.49  0.27  
Final Sat.:   528  851   221   937  507   156   212 1005   383   387  775   438  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.02 0.03  0.03  0.01 0.08  0.08  0.01 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
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EX_PM                      Fri Jun 19, 2020 15:31:37                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.476 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        32                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       8    2    14     6    1    36    51 1022    30    24  934    35  
Growth 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  
Initial Bse:    8    2    14     6    1    36    51 1022    30    24  934    35  
User 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  
PHF 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  
PHF Volume:     8    2    14     6    1    36    51 1022    30    24  934    35  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    8    2    14     6    1    36    51 1022    30    24  934    35  
PCE 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  
MLF 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  
FinalVolume:    8    2    14     6    1    36    51 1022    30    24  934    35  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.08  0.59  0.14 0.02  0.84  1.00 1.94  0.06  1.00 1.93  0.07  
Final Sat.:   533  133   933   223   37  1340  1600 3109    91  1600 3084   116  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.02  0.02  0.00 0.03  0.03  0.03 0.33  0.33  0.02 0.30  0.30  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
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EX_PM                      Fri Jun 19, 2020 15:31:37                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                              EXISTING CONDITIONS                                
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
        ICU 1(Loss as Cycle Length %) Method (Base Volume Alternative)           
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.155 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   88     0     0   65     0     0    0     0     0    0     0  
Growth 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  
Initial Bse:    0   88     0     0   65     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0   88     0     0   65     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0   88     0     0   65     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0   88     0     0   65     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.04  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****                                              
******************************************************************************** 
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Appendix D 
 

Existing Plus Project Conditions Intersection Analysis Worksheets 
 



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.934 0.976 0.964 0.995
Flt Protected 0.997 0.981 0.984 0.982
Satd. Flow (prot) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Flt Permitted 0.997 0.981 0.984 0.982
Satd. Flow (perm) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 8 52 58 41 44 18 66 82 54 26 42 3
Future Volume (vph) 8 52 58 41 44 18 66 82 54 26 42 3
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 12 78 87 61 66 27 99 122 81 39 63 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 177 0 0 154 0 0 302 0 0 106 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Intersection Delay, s/veh 10.1
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 52 58 41 44 18 66 82 54 26 42 3
Future Vol, veh/h 8 52 58 41 44 18 66 82 54 26 42 3
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 12 78 87 61 66 27 99 122 81 39 63 4
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.4 9.6 11 9.2
HCM LOS A A B A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 33% 7% 40% 37%
Vol Thru, % 41% 44% 43% 59%
Vol Right, % 27% 49% 17% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 202 118 103 71
LT Vol 66 8 41 26
Through Vol 82 52 44 42
RT Vol 54 58 18 3
Lane Flow Rate 301 176 154 106
Geometry Grp 1 1 1 1
Degree of Util (X) 0.397 0.235 0.217 0.151
Departure Headway (Hd) 4.745 4.808 5.085 5.136
Convergence, Y/N Yes Yes Yes Yes
Cap 751 738 698 690
Service Time 2.818 2.893 3.173 3.227
HCM Lane V/C Ratio 0.401 0.238 0.221 0.154
HCM Control Delay 11 9.4 9.6 9.2
HCM Lane LOS B A A A
HCM 95th-tile Q 1.9 0.9 0.8 0.5



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.992 0.990 0.922 0.886
Flt Protected 0.950 0.950 0.986 0.993
Satd. Flow (prot) 1805 3511 0 1770 3509 0 0 1727 0 0 1672 0
Flt Permitted 0.950 0.950 0.986 0.993
Satd. Flow (perm) 1805 3511 0 1770 3509 0 0 1727 0 0 1672 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 67 784 46 55 920 69 28 15 58 11 1 67
Future Volume (vph) 67 784 46 55 920 69 28 15 58 11 1 67
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 77 901 53 63 1057 79 32 17 67 13 1 77
Shared Lane Traffic (%)
Lane Group Flow (vph) 77 954 0 63 1136 0 0 116 0 0 91 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 23.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 67 784 46 55 920 69 28 15 58 11 1 67
Future Vol, veh/h 67 784 46 55 920 69 28 15 58 11 1 67
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 77 901 53 63 1057 79 32 17 67 13 1 77
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1136 0 0 954 0 0 1737 2344 477 1836 2331 568
          Stage 1 - - - - - - 1082 1082 - 1223 1223 -
          Stage 2 - - - - - - 655 1262 - 613 1108 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 622 - - 716 - - 57 37 540 48 37 471
          Stage 1 - - - - - - 236 296 - 193 254 -
          Stage 2 - - - - - - 426 243 - 451 288 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 622 - - 716 - - 39 30 540 20 30 471
Mov Cap-2 Maneuver - - - - - - 39 30 - 20 30 -
          Stage 1 - - - - - - 207 259 - 169 232 -
          Stage 2 - - - - - - 323 222 - 323 252 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.6 $ 387 117.9
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 76 622 - - 716 - - 109
HCM Lane V/C Ratio 1.528 0.124 - - 0.088 - - 0.833
HCM Control Delay (s) $ 387 11.6 - - 10.5 - - 117.9
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 9.6 0.4 - - 0.3 - - 4.8

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.949 0.998
Flt Protected 0.970
Satd. Flow (prot) 1749 0 0 1900 1896 0
Flt Permitted 0.970
Satd. Flow (perm) 1749 0 0 1900 1896 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 5 3 1 149 139 2
Future Volume (vph) 5 3 1 149 139 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 5 3 1 222 207 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 0 0 223 210 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 3 1 149 139 2
Future Vol, veh/h 5 3 1 149 139 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 67 67 67 67
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 5 3 1 222 207 3
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 433 209 210 0 - 0
          Stage 1 209 - - - - -
          Stage 2 224 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 584 836 1373 - - -
          Stage 1 831 - - - - -
          Stage 2 818 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 583 836 1373 - - -
Mov Cap-2 Maneuver 583 - - - - -
          Stage 1 830 - - - - -
          Stage 2 818 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.5 0.1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1373 - 658 - -
HCM Lane V/C Ratio 0.001 - 0.013 - -
HCM Control Delay (s) 7.6 0 10.5 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0 - -



E+P_AM                     Fri Jun 19, 2020 15:32:53                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.342 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        26                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      64   80    53    26   41     3     8   52    57    41   44    18  
Growth 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  
Initial Bse:   64   80    53    26   41     3     8   52    57    41   44    18  
Added Vol:      2    2     1     0    1     0     0    0     1     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   66   82    54    26   42     3     8   52    58    41   44    18  
User 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  
PHF 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  
PHF Volume:    66   82    54    26   42     3     8   52    58    41   44    18  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   66   82    54    26   42     3     8   52    58    41   44    18  
PCE 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  
MLF 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  
FinalVolume:   66   82    54    26   42     3     8   52    58    41   44    18  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.40  0.27  0.37 0.59  0.04  0.07 0.44  0.49  0.40 0.43  0.17  
Final Sat.:   523  650   428   586  946    68   108  705   786   637  683   280  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.13  0.13  0.02 0.04  0.04  0.01 0.07  0.07  0.03 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



E+P_AM                     Fri Jun 19, 2020 15:32:53                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.518 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        34                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      28   15    58     9    1    65    66  784    46    55  920    68  
Growth 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  
Initial Bse:   28   15    58     9    1    65    66  784    46    55  920    68  
Added Vol:      0    0     0     2    0     2     1    0     0     0    0     1  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   28   15    58    11    1    67    67  784    46    55  920    69  
User 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  
PHF 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  
PHF Volume:    28   15    58    11    1    67    67  784    46    55  920    69  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   28   15    58    11    1    67    67  784    46    55  920    69  
PCE 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  
MLF 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  
FinalVolume:   28   15    58    11    1    67    67  784    46    55  920    69  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.28 0.15  0.57  0.14 0.01  0.85  1.00 1.89  0.11  1.00 1.86  0.14  
Final Sat.:   444  238   919   223   20  1357  1600 3023   177  1600 2977   223  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.01 0.05  0.05  0.04 0.26  0.26  0.03 0.31  0.31  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.192 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        22                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  149     0     0  139     0     0    0     0     0    0     0  
Growth 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  
Initial Bse:    0  149     0     0  139     0     0    0     0     0    0     0  
Added Vol:      1    0     0     0    0     2     5    0     3     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    1  149     0     0  139     2     5    0     3     0    0     0  
User 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  
PHF 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  
PHF Volume:     1  149     0     0  139     2     5    0     3     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    1  149     0     0  139     2     5    0     3     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    1  149     0     0  139     2     5    0     3     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.01 0.99  0.00  0.00 0.99  0.01  0.62 0.00  0.38  0.00 0.00  0.00  
Final Sat.:    11 1589     0     0 1577    23  1000    0   600     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.09  0.00  0.00 0.09  0.09  0.00 0.00  0.01  0.00 0.00  0.00  
Crit Moves:  ****                  ****        ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.956 0.970 0.964 0.995
Flt Protected 0.993 0.986 0.981 0.985
Satd. Flow (prot) 0 1804 0 0 1817 0 0 1797 0 0 1862 0
Flt Permitted 0.993 0.986 0.981 0.985
Satd. Flow (perm) 0 1804 0 0 1817 0 0 1797 0 0 1862 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 13 49 30 19 33 15 44 38 30 16 34 2
Future Volume (vph) 13 49 30 19 33 15 44 38 30 16 34 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 20 75 46 29 51 23 68 58 46 25 52 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 141 0 0 103 0 0 172 0 0 80 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Intersection Delay, s/veh 8.5
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 49 30 19 33 15 44 38 30 16 34 2
Future Vol, veh/h 13 49 30 19 33 15 44 38 30 16 34 2
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 75 46 29 51 23 68 58 46 25 52 3
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.4 8.3 8.7 8.3
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 39% 14% 28% 31%
Vol Thru, % 34% 53% 49% 65%
Vol Right, % 27% 33% 22% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 112 92 67 52
LT Vol 44 13 19 16
Through Vol 38 49 33 34
RT Vol 30 30 15 2
Lane Flow Rate 172 142 103 80
Geometry Grp 1 1 1 1
Degree of Util (X) 0.214 0.175 0.131 0.104
Departure Headway (Hd) 4.473 4.44 4.572 4.699
Convergence, Y/N Yes Yes Yes Yes
Cap 801 808 783 762
Service Time 2.504 2.469 2.603 2.734
HCM Lane V/C Ratio 0.215 0.176 0.132 0.105
HCM Control Delay 8.7 8.4 8.3 8.3
HCM Lane LOS A A A A
HCM 95th-tile Q 0.8 0.6 0.4 0.3



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.992 0.905 0.887
Flt Protected 0.950 0.950 0.988 0.995
Satd. Flow (prot) 1805 3522 0 1770 3515 0 0 1699 0 0 1677 0
Flt Permitted 0.950 0.950 0.988 0.995
Satd. Flow (perm) 1805 3522 0 1770 3515 0 0 1699 0 0 1677 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 39 894 32 31 755 42 12 3 35 7 4 57
Future Volume (vph) 39 894 32 31 755 42 12 3 35 7 4 57
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 43 982 35 34 830 46 13 3 38 8 4 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 43 1017 0 34 876 0 0 54 0 0 75 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 2.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 39 894 32 31 755 42 12 3 35 7 4 57
Future Vol, veh/h 39 894 32 31 755 42 12 3 35 7 4 57
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 43 982 35 34 830 46 13 3 38 8 4 63
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 876 0 0 1017 0 0 1571 2030 509 1500 2024 438
          Stage 1 - - - - - - 1086 1086 - 921 921 -
          Stage 2 - - - - - - 485 944 - 579 1103 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 779 - - 678 - - 76 58 515 86 59 572
          Stage 1 - - - - - - 234 295 - 295 352 -
          Stage 2 - - - - - - 537 344 - 473 290 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 779 - - 678 - - 58 52 515 70 53 572
Mov Cap-2 Maneuver - - - - - - 58 52 - 70 53 -
          Stage 1 - - - - - - 221 279 - 279 334 -
          Stage 2 - - - - - - 448 327 - 409 274 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.4 42.3 25.8
HCM LOS E D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 150 779 - - 678 - - 247
HCM Lane V/C Ratio 0.366 0.055 - - 0.05 - - 0.303
HCM Control Delay (s) 42.3 9.9 - - 10.6 - - 25.8
HCM Lane LOS E A - - B - - D
HCM 95th %tile Q(veh) 1.5 0.2 - - 0.2 - - 1.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.992
Flt Protected 0.971 0.998
Satd. Flow (prot) 1745 0 0 1896 1885 0
Flt Permitted 0.971 0.998
Satd. Flow (perm) 1745 0 0 1896 1885 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 3 2 3 80 78 5
Future Volume (vph) 3 2 3 80 78 5
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 3 2 5 123 120 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 0 0 128 128 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 2 3 80 78 5
Future Vol, veh/h 3 2 3 80 78 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 65 65 65 65
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 2 5 123 120 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 257 124 128 0 - 0
          Stage 1 124 - - - - -
          Stage 2 133 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 736 932 1470 - - -
          Stage 1 907 - - - - -
          Stage 2 898 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 733 932 1470 - - -
Mov Cap-2 Maneuver 733 - - - - -
          Stage 1 903 - - - - -
          Stage 2 898 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.5 0.3 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1470 - 801 - -
HCM Lane V/C Ratio 0.003 - 0.007 - -
HCM Control Delay (s) 7.5 0 9.5 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -



E+P_MID                    Fri Jun 19, 2020 15:33:12                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.249 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      43   36    29    16   32     2    13   49    28    18   33    15  
Growth 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  
Initial Bse:   43   36    29    16   32     2    13   49    28    18   33    15  
Added Vol:      1    2     1     0    2     0     0    0     2     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   44   38    30    16   34     2    13   49    30    19   33    15  
User 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  
PHF 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  
PHF Volume:    44   38    30    16   34     2    13   49    30    19   33    15  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   44   38    30    16   34     2    13   49    30    19   33    15  
PCE 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  
MLF 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  
FinalVolume:   44   38    30    16   34     2    13   49    30    19   33    15  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.39 0.34  0.27  0.31 0.65  0.04  0.14 0.53  0.33  0.28 0.50  0.22  
Final Sat.:   629  543   429   492 1046    62   226  852   522   454  788   358  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.03 0.07  0.07  0.01 0.03  0.03  0.01 0.06  0.06  0.01 0.04  0.04  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.459 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        31                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      12    3    35     6    4    56    37  894    32    31  755    40  
Growth 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  
Initial Bse:   12    3    35     6    4    56    37  894    32    31  755    40  
Added Vol:      0    0     0     1    0     1     2    0     0     0    0     2  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   12    3    35     7    4    57    39  894    32    31  755    42  
User 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  
PHF 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  
PHF Volume:    12    3    35     7    4    57    39  894    32    31  755    42  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   12    3    35     7    4    57    39  894    32    31  755    42  
PCE 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  
MLF 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  
FinalVolume:   12    3    35     7    4    57    39  894    32    31  755    42  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.24 0.06  0.70  0.10 0.06  0.84  1.00 1.93  0.07  1.00 1.89  0.11  
Final Sat.:   384   96  1120   165   94  1341  1600 3089   111  1600 3031   169  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.03  0.03  0.00 0.04  0.04  0.02 0.29  0.29  0.02 0.25  0.25  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



E+P_MID                    Fri Jun 19, 2020 15:33:12                 Page 6-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.156 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   80     0     0   78     0     0    0     0     0    0     0  
Growth 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  
Initial Bse:    0   80     0     0   78     0     0    0     0     0    0     0  
Added Vol:      3    0     0     0    0     5     3    0     2     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    3   80     0     0   78     5     3    0     2     0    0     0  
User 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  
PHF 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  
PHF Volume:     3   80     0     0   78     5     3    0     2     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    3   80     0     0   78     5     3    0     2     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    3   80     0     0   78     5     3    0     2     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.04 0.96  0.00  0.00 0.94  0.06  0.60 0.00  0.40  0.00 0.00  0.00  
Final Sat.:    58 1542     0     0 1504    96   960    0   640     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.05  0.00  0.00 0.05  0.05  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****        ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.966 0.964 0.980 0.987
Flt Protected 0.994 0.988 0.984 0.973
Satd. Flow (prot) 0 1824 0 0 1810 0 0 1832 0 0 1825 0
Flt Permitted 0.994 0.988 0.984 0.973
Satd. Flow (perm) 0 1824 0 0 1810 0 0 1832 0 0 1825 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 16 76 31 24 46 26 32 52 14 24 15 4
Future Volume (vph) 16 76 31 24 46 26 32 52 14 24 15 4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 19 90 37 29 55 31 38 62 17 29 18 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 146 0 0 115 0 0 117 0 0 52 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Intersection Delay, s/veh 8.2
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 76 31 24 46 26 32 52 14 24 15 4
Future Vol, veh/h 16 76 31 24 46 26 32 52 14 24 15 4
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 19 90 37 29 55 31 38 62 17 29 18 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.2 8.1 8.3 8
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 33% 13% 25% 56%
Vol Thru, % 53% 62% 48% 35%
Vol Right, % 14% 25% 27% 9%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 98 123 96 43
LT Vol 32 16 24 24
Through Vol 52 76 46 15
RT Vol 14 31 26 4
Lane Flow Rate 117 146 114 51
Geometry Grp 1 1 1 1
Degree of Util (X) 0.146 0.175 0.138 0.066
Departure Headway (Hd) 4.519 4.295 4.342 4.673
Convergence, Y/N Yes Yes Yes Yes
Cap 794 838 827 767
Service Time 2.542 2.312 2.359 2.698
HCM Lane V/C Ratio 0.147 0.174 0.138 0.066
HCM Control Delay 8.3 8.2 8.1 8
HCM Lane LOS A A A A
HCM 95th-tile Q 0.5 0.6 0.5 0.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.994 0.919 0.888
Flt Protected 0.950 0.950 0.984 0.993
Satd. Flow (prot) 1805 3525 0 1770 3521 0 0 1718 0 0 1675 0
Flt Permitted 0.950 0.950 0.984 0.993
Satd. Flow (perm) 1805 3525 0 1770 3521 0 0 1718 0 0 1675 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 53 1022 30 24 934 37 8 2 14 7 1 37
Future Volume (vph) 53 1022 30 24 934 37 8 2 14 7 1 37
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 55 1065 31 25 973 39 8 2 15 7 1 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 55 1096 0 25 1012 0 0 25 0 0 47 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 1.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 53 1022 30 24 934 37 8 2 14 7 1 37
Future Vol, veh/h 53 1022 30 24 934 37 8 2 14 7 1 37
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 55 1065 31 25 973 39 8 2 15 7 1 39
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1012 0 0 1096 0 0 1728 2253 548 1687 2249 506
          Stage 1 - - - - - - 1191 1191 - 1043 1043 -
          Stage 2 - - - - - - 537 1062 - 644 1206 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 693 - - 633 - - 58 42 485 62 42 517
          Stage 1 - - - - - - 202 263 - 249 309 -
          Stage 2 - - - - - - 501 303 - 433 259 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 693 - - 633 - - 48 37 485 53 37 517
Mov Cap-2 Maneuver - - - - - - 48 37 - 53 37 -
          Stage 1 - - - - - - 186 242 - 229 297 -
          Stage 2 - - - - - - 444 291 - 383 239 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.3 55.2 29.2
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 96 693 - - 633 - - 195
HCM Lane V/C Ratio 0.26 0.08 - - 0.039 - - 0.24
HCM Control Delay (s) 55.2 10.6 - - 10.9 - - 29.2
HCM Lane LOS F B - - B - - D
HCM 95th %tile Q(veh) 1 0.3 - - 0.1 - - 0.9



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.990
Flt Protected 0.971 0.998
Satd. Flow (prot) 1745 0 0 1896 1881 0
Flt Permitted 0.971 0.998
Satd. Flow (perm) 1745 0 0 1896 1881 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 3 2 3 88 65 5
Future Volume (vph) 3 2 3 88 65 5
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 3 2 4 105 77 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 0 0 109 83 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Existing Plus Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 2 3 88 65 5
Future Vol, veh/h 3 2 3 88 65 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 2 4 105 77 6
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 193 80 83 0 - 0
          Stage 1 80 - - - - -
          Stage 2 113 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 800 986 1527 - - -
          Stage 1 948 - - - - -
          Stage 2 917 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 798 986 1527 - - -
Mov Cap-2 Maneuver 798 - - - - -
          Stage 1 945 - - - - -
          Stage 2 917 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.2 0.2 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1527 - 864 - -
HCM Lane V/C Ratio 0.002 - 0.006 - -
HCM Control Delay (s) 7.4 0 9.2 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -



E+P_PM                     Fri Jun 19, 2020 15:33:32                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.268 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      31   50    13    24   13     4    16   76    29    23   46    26  
Growth 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  
Initial Bse:   31   50    13    24   13     4    16   76    29    23   46    26  
Added Vol:      1    2     1     0    2     0     0    0     2     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   32   52    14    24   15     4    16   76    31    24   46    26  
User 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  
PHF 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  
PHF Volume:    32   52    14    24   15     4    16   76    31    24   46    26  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   32   52    14    24   15     4    16   76    31    24   46    26  
PCE 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  
MLF 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  
FinalVolume:   32   52    14    24   15     4    16   76    31    24   46    26  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.53  0.14  0.56 0.35  0.09  0.13 0.62  0.25  0.25 0.48  0.27  
Final Sat.:   522  849   229   893  558   149   208  989   403   400  767   433  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.02 0.03  0.03  0.01 0.08  0.08  0.02 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.477 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        32                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       8    2    14     6    1    36    51 1022    30    24  934    35  
Growth 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  
Initial Bse:    8    2    14     6    1    36    51 1022    30    24  934    35  
Added Vol:      0    0     0     1    0     1     2    0     0     0    0     2  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    8    2    14     7    1    37    53 1022    30    24  934    37  
User 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  
PHF 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  
PHF Volume:     8    2    14     7    1    37    53 1022    30    24  934    37  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    8    2    14     7    1    37    53 1022    30    24  934    37  
PCE 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  
MLF 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  
FinalVolume:    8    2    14     7    1    37    53 1022    30    24  934    37  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.08  0.59  0.16 0.02  0.82  1.00 1.94  0.06  1.00 1.92  0.08  
Final Sat.:   533  133   933   249   36  1316  1600 3109    91  1600 3078   122  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.02  0.02  0.00 0.03  0.03  0.03 0.33  0.33  0.02 0.30  0.30  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



E+P_PM                     Fri Jun 19, 2020 15:33:32                 Page 6-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
                       EXISTING PLUS PROJECT CONDITIONS                          
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.159 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   88     0     0   65     0     0    0     0     0    0     0  
Growth 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  
Initial Bse:    0   88     0     0   65     0     0    0     0     0    0     0  
Added Vol:      3    0     0     0    0     5     3    0     2     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    3   88     0     0   65     5     3    0     2     0    0     0  
User 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  
PHF 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  
PHF Volume:     3   88     0     0   65     5     3    0     2     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    3   88     0     0   65     5     3    0     2     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    3   88     0     0   65     5     3    0     2     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.03 0.97  0.00  0.00 0.93  0.07  0.60 0.00  0.40  0.00 0.00  0.00  
Final Sat.:    53 1547     0     0 1486   114   960    0   640     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.04  0.04  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****             ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



 

 

Appendix E 
 

Opening Year With Ambient Growth Without Project Conditions 
Intersection Analysis Worksheets 



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.934 0.977 0.964 0.995
Flt Protected 0.997 0.980 0.984 0.982
Satd. Flow (prot) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Flt Permitted 0.997 0.980 0.984 0.982
Satd. Flow (perm) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 8 53 58 42 45 18 65 82 54 27 42 3
Future Volume (vph) 8 53 58 42 45 18 65 82 54 27 42 3
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 12 79 87 63 67 27 97 122 81 40 63 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 178 0 0 157 0 0 300 0 0 107 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Intersection Delay, s/veh 10.1
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 53 58 42 45 18 65 82 54 27 42 3
Future Vol, veh/h 8 53 58 42 45 18 65 82 54 27 42 3
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 12 79 87 63 67 27 97 122 81 40 63 4
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.4 9.7 11 9.2
HCM LOS A A B A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 32% 7% 40% 38%
Vol Thru, % 41% 45% 43% 58%
Vol Right, % 27% 49% 17% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 201 119 105 72
LT Vol 65 8 42 27
Through Vol 82 53 45 42
RT Vol 54 58 18 3
Lane Flow Rate 300 178 157 107
Geometry Grp 1 1 1 1
Degree of Util (X) 0.397 0.238 0.222 0.154
Departure Headway (Hd) 4.758 4.819 5.093 5.149
Convergence, Y/N Yes Yes Yes Yes
Cap 750 737 697 688
Service Time 2.835 2.907 3.184 3.246
HCM Lane V/C Ratio 0.4 0.242 0.225 0.156
HCM Control Delay 11 9.4 9.7 9.2
HCM Lane LOS B A A A
HCM 95th-tile Q 1.9 0.9 0.8 0.5



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.992 0.990 0.922 0.882
Flt Protected 0.950 0.950 0.986 0.994
Satd. Flow (prot) 1805 3511 0 1770 3509 0 0 1727 0 0 1666 0
Flt Permitted 0.950 0.950 0.986 0.994
Satd. Flow (perm) 1805 3511 0 1770 3509 0 0 1727 0 0 1666 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 67 800 47 56 938 69 29 15 59 9 1 66
Future Volume (vph) 67 800 47 56 938 69 29 15 59 9 1 66
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 77 920 54 64 1078 79 33 17 68 10 1 76
Shared Lane Traffic (%)
Lane Group Flow (vph) 77 974 0 64 1157 0 0 118 0 0 87 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 25.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 67 800 47 56 938 69 29 15 59 9 1 66
Future Vol, veh/h 67 800 47 56 938 69 29 15 59 9 1 66
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 77 920 54 64 1078 79 33 17 68 10 1 76
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1157 0 0 974 0 0 1769 2386 487 1869 2374 579
          Stage 1 - - - - - - 1101 1101 - 1246 1246 -
          Stage 2 - - - - - - 668 1285 - 623 1128 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 611 - - 704 - - 54 35 532 45 35 463
          Stage 1 - - - - - - 230 290 - 187 248 -
          Stage 2 - - - - - - 419 237 - 445 282 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 611 - - 704 - - 37 28 532 17 28 463
Mov Cap-2 Maneuver - - - - - - 37 28 - 17 28 -
          Stage 1 - - - - - - 201 253 - 163 225 -
          Stage 2 - - - - - - 317 215 - 316 246 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.6 $ 440.8 115.9
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 72 611 - - 704 - - 107
HCM Lane V/C Ratio 1.644 0.126 - - 0.091 - - 0.816
HCM Control Delay (s) $ 440.8 11.7 - - 10.6 - - 115.9
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 10.2 0.4 - - 0.3 - - 4.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 152 142 0
Future Volume (vph) 0 0 0 152 142 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 227 212 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 227 212 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 152 142 0
Future Vol, veh/h 0 0 0 152 142 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 67 67 67 67
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 227 212 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 439 212 212 0 - 0
          Stage 1 212 - - - - -
          Stage 2 227 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 579 833 1370 - - -
          Stage 1 828 - - - - -
          Stage 2 815 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 579 833 1370 - - -
Mov Cap-2 Maneuver 579 - - - - -
          Stage 1 828 - - - - -
          Stage 2 815 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1370 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



OY_AM                      Fri Jun 19, 2020 15:34:22                 Page 3-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.343 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        26                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      64   80    53    26   41     3     8   52    57    41   44    18  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   65   82    54    27   42     3     8   53    58    42   45    18  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   65   82    54    27   42     3     8   53    58    42   45    18  
User 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  
PHF 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  
PHF Volume:    65   82    54    27   42     3     8   53    58    42   45    18  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   65   82    54    27   42     3     8   53    58    42   45    18  
PCE 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  
MLF 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  
FinalVolume:   65   82    54    27   42     3     8   53    58    42   45    18  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.32 0.41  0.27  0.37 0.59  0.04  0.07 0.44  0.49  0.40 0.43  0.17  
Final Sat.:   520  650   430   594  937    69   109  711   779   637  683   280  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.13  0.13  0.02 0.04  0.04  0.01 0.07  0.07  0.03 0.07  0.07  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY_AM                      Fri Jun 19, 2020 15:34:22                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.523 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        35                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      28   15    58     9    1    65    66  784    46    55  920    68  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   29   15    59     9    1    66    67  800    47    56  938    69  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   29   15    59     9    1    66    67  800    47    56  938    69  
User 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  
PHF 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  
PHF Volume:    29   15    59     9    1    66    67  800    47    56  938    69  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   29   15    59     9    1    66    67  800    47    56  938    69  
PCE 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  
MLF 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  
FinalVolume:   29   15    59     9    1    66    67  800    47    56  938    69  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.28 0.15  0.57  0.12 0.01  0.87  1.00 1.89  0.11  1.00 1.86  0.14  
Final Sat.:   444  238   919   192   21  1387  1600 3023   177  1600 2980   220  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.01 0.05  0.05  0.04 0.26  0.26  0.04 0.31  0.31  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY_AM                      Fri Jun 19, 2020 15:34:22                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.189 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        22                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  149     0     0  139     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0  152     0     0  142     0     0    0     0     0    0     0  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  152     0     0  142     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0  152     0     0  142     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  152     0     0  142     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0  152     0     0  142     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.09  0.00  0.00 0.09  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****                                         
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.957 0.970 0.964 0.995
Flt Protected 0.993 0.987 0.981 0.984
Satd. Flow (prot) 0 1806 0 0 1819 0 0 1797 0 0 1860 0
Flt Permitted 0.993 0.987 0.981 0.984
Satd. Flow (perm) 0 1806 0 0 1819 0 0 1797 0 0 1860 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 13 50 29 18 34 15 44 37 30 16 33 2
Future Volume (vph) 13 50 29 18 34 15 44 37 30 16 33 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 20 77 45 28 52 23 68 57 46 25 51 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 142 0 0 103 0 0 171 0 0 79 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Intersection Delay, s/veh 8.5
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 50 29 18 34 15 44 37 30 16 33 2
Future Vol, veh/h 13 50 29 18 34 15 44 37 30 16 33 2
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 77 45 28 52 23 68 57 46 25 51 3
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.4 8.3 8.7 8.3
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 40% 14% 27% 31%
Vol Thru, % 33% 54% 51% 65%
Vol Right, % 27% 32% 22% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 111 92 67 51
LT Vol 44 13 18 16
Through Vol 37 50 34 33
RT Vol 30 29 15 2
Lane Flow Rate 171 142 103 78
Geometry Grp 1 1 1 1
Degree of Util (X) 0.212 0.175 0.131 0.102
Departure Headway (Hd) 4.471 4.439 4.561 4.697
Convergence, Y/N Yes Yes Yes Yes
Cap 803 808 785 762
Service Time 2.501 2.468 2.593 2.733
HCM Lane V/C Ratio 0.213 0.176 0.131 0.102
HCM Control Delay 8.7 8.4 8.3 8.3
HCM Lane LOS A A A A
HCM 95th-tile Q 0.8 0.6 0.4 0.3



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.992 0.904 0.885
Flt Protected 0.950 0.950 0.989 0.995
Satd. Flow (prot) 1805 3522 0 1770 3514 0 0 1699 0 0 1673 0
Flt Permitted 0.950 0.950 0.989 0.995
Satd. Flow (perm) 1805 3522 0 1770 3514 0 0 1699 0 0 1673 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 38 912 33 32 770 41 12 3 36 6 4 57
Future Volume (vph) 38 912 33 32 770 41 12 3 36 6 4 57
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 42 1002 36 35 846 45 13 3 40 7 4 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 42 1038 0 35 891 0 0 56 0 0 74 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 2.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 38 912 33 32 770 41 12 3 36 6 4 57
Future Vol, veh/h 38 912 33 32 770 41 12 3 36 6 4 57
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 42 1002 36 35 846 45 13 3 40 7 4 63
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 891 0 0 1038 0 0 1599 2065 519 1526 2061 446
          Stage 1 - - - - - - 1104 1104 - 939 939 -
          Stage 2 - - - - - - 495 961 - 587 1122 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 769 - - 665 - - 72 55 507 82 56 565
          Stage 1 - - - - - - 229 289 - 288 345 -
          Stage 2 - - - - - - 530 337 - 468 284 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 769 - - 665 - - 55 49 507 66 50 565
Mov Cap-2 Maneuver - - - - - - 55 49 - 66 50 -
          Stage 1 - - - - - - 216 273 - 272 327 -
          Stage 2 - - - - - - 440 319 - 403 268 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.4 44.3 25.6
HCM LOS E D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 146 769 - - 665 - - 247
HCM Lane V/C Ratio 0.384 0.054 - - 0.053 - - 0.298
HCM Control Delay (s) 44.3 9.9 - - 10.7 - - 25.6
HCM Lane LOS E A - - B - - D
HCM 95th %tile Q(veh) 1.6 0.2 - - 0.2 - - 1.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 82 80 0
Future Volume (vph) 0 0 0 82 80 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 126 123 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 126 123 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 82 80 0
Future Vol, veh/h 0 0 0 82 80 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 65 65 65 65
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 126 123 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 249 123 123 0 - 0
          Stage 1 123 - - - - -
          Stage 2 126 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 744 933 1477 - - -
          Stage 1 907 - - - - -
          Stage 2 905 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 744 933 1477 - - -
Mov Cap-2 Maneuver 744 - - - - -
          Stage 1 907 - - - - -
          Stage 2 905 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1477 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



OY_MID                     Fri Jun 19, 2020 15:34:36                 Page 3-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.248 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        23                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      43   36    29    16   32     2    13   49    28    18   33    15  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   44   37    30    16   33     2    13   50    29    18   34    15  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   44   37    30    16   33     2    13   50    29    18   34    15  
User 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  
PHF 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  
PHF Volume:    44   37    30    16   33     2    13   50    29    18   34    15  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   44   37    30    16   33     2    13   50    29    18   34    15  
PCE 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  
MLF 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  
FinalVolume:   44   37    30    16   33     2    13   50    29    18   34    15  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.40 0.33  0.27  0.32 0.64  0.04  0.14 0.55  0.31  0.27 0.50  0.23  
Final Sat.:   637  533   430   512 1024    64   231  871   498   436  800   364  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.03 0.07  0.07  0.01 0.03  0.03  0.01 0.06  0.06  0.01 0.04  0.04  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY_MID                     Fri Jun 19, 2020 15:34:36                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.465 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        31                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      12    3    35     6    4    56    37  894    32    31  755    40  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   12    3    36     6    4    57    38  912    33    32  770    41  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   12    3    36     6    4    57    38  912    33    32  770    41  
User 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  
PHF 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  
PHF Volume:    12    3    36     6    4    57    38  912    33    32  770    41  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   12    3    36     6    4    57    38  912    33    32  770    41  
PCE 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  
MLF 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  
FinalVolume:   12    3    36     6    4    57    38  912    33    32  770    41  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.24 0.06  0.70  0.09 0.06  0.85  1.00 1.93  0.07  1.00 1.90  0.10  
Final Sat.:   384   96  1120   145   97  1358  1600 3089   111  1600 3039   161  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.03  0.03  0.00 0.04  0.04  0.02 0.30  0.30  0.02 0.25  0.25  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY_MID                     Fri Jun 19, 2020 15:34:36                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.150 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   80     0     0   78     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   82     0     0   80     0     0    0     0     0    0     0  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0   82     0     0   80     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0   82     0     0   80     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0   82     0     0   80     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0   82     0     0   80     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.05  0.00  0.00 0.05  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****                                         
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.967 0.962 0.982 0.986
Flt Protected 0.994 0.988 0.984 0.971
Satd. Flow (prot) 0 1826 0 0 1806 0 0 1836 0 0 1819 0
Flt Permitted 0.994 0.988 0.984 0.971
Satd. Flow (perm) 0 1826 0 0 1806 0 0 1836 0 0 1819 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 16 78 30 23 47 27 32 51 13 24 13 4
Future Volume (vph) 16 78 30 23 47 27 32 51 13 24 13 4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 19 93 36 27 56 32 38 61 15 29 15 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 148 0 0 115 0 0 114 0 0 49 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Intersection Delay, s/veh 8.1
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 78 30 23 47 27 32 51 13 24 13 4
Future Vol, veh/h 16 78 30 23 47 27 32 51 13 24 13 4
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 19 93 36 27 56 32 38 61 15 29 15 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.2 8 8.3 8
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 33% 13% 24% 59%
Vol Thru, % 53% 63% 48% 32%
Vol Right, % 14% 24% 28% 10%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 96 124 97 41
LT Vol 32 16 23 24
Through Vol 51 78 47 13
RT Vol 13 30 27 4
Lane Flow Rate 114 148 115 49
Geometry Grp 1 1 1 1
Degree of Util (X) 0.144 0.176 0.139 0.063
Departure Headway (Hd) 4.526 4.291 4.324 4.676
Convergence, Y/N Yes Yes Yes Yes
Cap 793 837 830 766
Service Time 2.548 2.309 2.343 2.702
HCM Lane V/C Ratio 0.144 0.177 0.139 0.064
HCM Control Delay 8.3 8.2 8 8
HCM Lane LOS A A A A
HCM 95th-tile Q 0.5 0.6 0.5 0.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.994 0.919 0.886
Flt Protected 0.950 0.950 0.984 0.994
Satd. Flow (prot) 1805 3525 0 1770 3521 0 0 1718 0 0 1673 0
Flt Permitted 0.950 0.950 0.984 0.994
Satd. Flow (perm) 1805 3525 0 1770 3521 0 0 1718 0 0 1673 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 52 1043 31 24 953 36 8 2 14 6 1 37
Future Volume (vph) 52 1043 31 24 953 36 8 2 14 6 1 37
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 54 1086 32 25 993 38 8 2 15 6 1 39
Shared Lane Traffic (%)
Lane Group Flow (vph) 54 1118 0 25 1031 0 0 25 0 0 46 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 1.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 52 1043 31 24 953 36 8 2 14 6 1 37
Future Vol, veh/h 52 1043 31 24 953 36 8 2 14 6 1 37
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 54 1086 32 25 993 38 8 2 15 6 1 39
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1031 0 0 1118 0 0 1757 2291 559 1714 2288 516
          Stage 1 - - - - - - 1210 1210 - 1062 1062 -
          Stage 2 - - - - - - 547 1081 - 652 1226 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 682 - - 620 - - 55 40 478 59 40 509
          Stage 1 - - - - - - 197 258 - 242 303 -
          Stage 2 - - - - - - 494 296 - 428 253 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 682 - - 620 - - 45 35 478 50 35 509
Mov Cap-2 Maneuver - - - - - - 45 35 - 50 35 -
          Stage 1 - - - - - - 181 238 - 223 291 -
          Stage 2 - - - - - - 437 284 - 379 233 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.3 58.9 28.4
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 91 682 - - 620 - - 199
HCM Lane V/C Ratio 0.275 0.079 - - 0.04 - - 0.23
HCM Control Delay (s) 58.9 10.7 - - 11.1 - - 28.4
HCM Lane LOS F B - - B - - D
HCM 95th %tile Q(veh) 1 0.3 - - 0.1 - - 0.9



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 90 66 0
Future Volume (vph) 0 0 0 90 66 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 107 79 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 107 79 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth Without Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 90 66 0
Future Vol, veh/h 0 0 0 90 66 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 107 79 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 186 79 79 0 - 0
          Stage 1 79 - - - - -
          Stage 2 107 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 808 987 1532 - - -
          Stage 1 949 - - - - -
          Stage 2 922 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 808 987 1532 - - -
Mov Cap-2 Maneuver 808 - - - - -
          Stage 1 949 - - - - -
          Stage 2 922 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1532 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



OY_PM                      Fri Jun 19, 2020 15:34:51                 Page 3-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.267 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      31   50    13    24   13     4    16   76    29    23   46    26  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   32   51    13    24   13     4    16   78    30    23   47    27  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   32   51    13    24   13     4    16   78    30    23   47    27  
User 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  
PHF 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  
PHF Volume:    32   51    13    24   13     4    16   78    30    23   47    27  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   32   51    13    24   13     4    16   78    30    23   47    27  
PCE 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  
MLF 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  
FinalVolume:   32   51    13    24   13     4    16   78    30    23   47    27  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.53  0.14  0.58 0.32  0.10  0.13 0.63  0.24  0.24 0.49  0.27  
Final Sat.:   528  851   221   937  507   156   212 1005   383   387  775   438  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.02 0.03  0.03  0.01 0.08  0.08  0.01 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY_PM                      Fri Jun 19, 2020 15:34:51                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.483 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        32                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       8    2    14     6    1    36    51 1022    30    24  934    35  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    8    2    14     6    1    37    52 1043    31    24  953    36  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    8    2    14     6    1    37    52 1043    31    24  953    36  
User 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  
PHF 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  
PHF Volume:     8    2    14     6    1    37    52 1043    31    24  953    36  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    8    2    14     6    1    37    52 1043    31    24  953    36  
PCE 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  
MLF 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  
FinalVolume:    8    2    14     6    1    37    52 1043    31    24  953    36  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.08  0.59  0.14 0.02  0.84  1.00 1.94  0.06  1.00 1.93  0.07  
Final Sat.:   533  133   933   223   37  1340  1600 3109    91  1600 3084   116  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.02  0.02  0.00 0.03  0.03  0.03 0.34  0.34  0.02 0.31  0.31  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY_PM                      Fri Jun 19, 2020 15:34:51                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
      OPENING YEAR (2022) WITH AMBIENT GROWTH WITHOUT PROJECT CONDITIONS         
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.156 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   88     0     0   65     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   90     0     0   66     0     0    0     0     0    0     0  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0   90     0     0   66     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0   90     0     0   66     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0   90     0     0   66     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0   90     0     0   66     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.04  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****                                              
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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Opening Year With Ambient Growth With Project Conditions 
Intersection Analysis Worksheets 

 



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.934 0.977 0.964 0.995
Flt Protected 0.997 0.980 0.984 0.982
Satd. Flow (prot) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Flt Permitted 0.997 0.980 0.984 0.982
Satd. Flow (perm) 0 1769 0 0 1819 0 0 1802 0 0 1856 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 8 53 59 42 45 18 67 84 55 27 43 3
Future Volume (vph) 8 53 59 42 45 18 67 84 55 27 43 3
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 12 79 88 63 67 27 100 125 82 40 64 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 179 0 0 157 0 0 307 0 0 108 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Intersection Delay, s/veh 10.2
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 53 59 42 45 18 67 84 55 27 43 3
Future Vol, veh/h 8 53 59 42 45 18 67 84 55 27 43 3
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 12 79 88 63 67 27 100 125 82 40 64 4
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.5 9.7 11.1 9.2
HCM LOS A A B A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 33% 7% 40% 37%
Vol Thru, % 41% 44% 43% 59%
Vol Right, % 27% 49% 17% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 206 120 105 73
LT Vol 67 8 42 27
Through Vol 84 53 45 43
RT Vol 55 59 18 3
Lane Flow Rate 307 179 157 109
Geometry Grp 1 1 1 1
Degree of Util (X) 0.407 0.241 0.223 0.156
Departure Headway (Hd) 4.767 4.841 5.119 5.165
Convergence, Y/N Yes Yes Yes Yes
Cap 747 733 693 685
Service Time 2.846 2.929 3.211 3.265
HCM Lane V/C Ratio 0.411 0.244 0.227 0.159
HCM Control Delay 11.1 9.5 9.7 9.2
HCM Lane LOS B A A A
HCM 95th-tile Q 2 0.9 0.9 0.6



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.992 0.990 0.922 0.886
Flt Protected 0.950 0.950 0.986 0.993
Satd. Flow (prot) 1805 3511 0 1770 3509 0 0 1727 0 0 1672 0
Flt Permitted 0.950 0.950 0.986 0.993
Satd. Flow (perm) 1805 3511 0 1770 3509 0 0 1727 0 0 1672 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 68 800 47 56 938 70 29 15 59 11 1 68
Future Volume (vph) 68 800 47 56 938 70 29 15 59 11 1 68
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 78 920 54 64 1078 80 33 17 68 13 1 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 78 974 0 64 1158 0 0 118 0 0 92 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 28.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 68 800 47 56 938 70 29 15 59 11 1 68
Future Vol, veh/h 68 800 47 56 938 70 29 15 59 11 1 68
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 78 920 54 64 1078 80 33 17 68 13 1 78
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1158 0 0 974 0 0 1771 2389 487 1871 2376 579
          Stage 1 - - - - - - 1103 1103 - 1246 1246 -
          Stage 2 - - - - - - 668 1286 - 625 1130 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 611 - - 704 - - 54 34 532 45 35 463
          Stage 1 - - - - - - 229 290 - 187 248 -
          Stage 2 - - - - - - 419 237 - 444 281 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 611 - - 704 - - 37 27 532 17 28 463
Mov Cap-2 Maneuver - - - - - - 37 27 - 17 28 -
          Stage 1 - - - - - - 200 253 - 163 225 -
          Stage 2 - - - - - - 315 215 - 315 245 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.6 $ 452.1 160.5
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 71 611 - - 704 - - 96
HCM Lane V/C Ratio 1.667 0.128 - - 0.091 - - 0.958
HCM Control Delay (s) $ 452.1 11.8 - - 10.6 - - 160.5
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 10.3 0.4 - - 0.3 - - 5.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.949 0.998
Flt Protected 0.970
Satd. Flow (prot) 1749 0 0 1900 1896 0
Flt Permitted 0.970
Satd. Flow (perm) 1749 0 0 1900 1896 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 5 3 1 152 142 2
Future Volume (vph) 5 3 1 152 142 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 5 3 1 227 212 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 0 0 228 215 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 3 1 152 142 2
Future Vol, veh/h 5 3 1 152 142 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 67 67 67 67
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 5 3 1 227 212 3
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 443 214 215 0 - 0
          Stage 1 214 - - - - -
          Stage 2 229 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 576 831 1367 - - -
          Stage 1 826 - - - - -
          Stage 2 814 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 575 831 1367 - - -
Mov Cap-2 Maneuver 575 - - - - -
          Stage 1 825 - - - - -
          Stage 2 814 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.6 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1367 - 650 - -
HCM Lane V/C Ratio 0.001 - 0.013 - -
HCM Control Delay (s) 7.6 0 10.6 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0 - -



OY+P_AM                    Fri Jun 19, 2020 15:36:03                 Page 4-1    
-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
       OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS           
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.347 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        27                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      64   80    53    26   41     3     8   52    57    41   44    18  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   65   82    54    27   42     3     8   53    58    42   45    18  
Added Vol:      2    2     1     0    1     0     0    0     1     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   67   84    55    27   43     3     8   53    59    42   45    18  
User 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  
PHF 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  
PHF Volume:    67   84    55    27   43     3     8   53    59    42   45    18  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   67   84    55    27   43     3     8   53    59    42   45    18  
PCE 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  
MLF 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  
FinalVolume:   67   84    55    27   43     3     8   53    59    42   45    18  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.40  0.27  0.37 0.59  0.04  0.07 0.44  0.49  0.40 0.43  0.17  
Final Sat.:   523  650   428   586  946    68   108  705   786   637  683   280  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.13  0.13  0.02 0.05  0.05  0.01 0.08  0.08  0.03 0.07  0.07  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
       OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS           
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.526 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        35                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      28   15    58     9    1    65    66  784    46    55  920    68  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   29   15    59     9    1    66    67  800    47    56  938    69  
Added Vol:      0    0     0     2    0     2     1    0     0     0    0     1  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   29   15    59    11    1    68    68  800    47    56  938    70  
User 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  
PHF 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  
PHF Volume:    29   15    59    11    1    68    68  800    47    56  938    70  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   29   15    59    11    1    68    68  800    47    56  938    70  
PCE 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  
MLF 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  
FinalVolume:   29   15    59    11    1    68    68  800    47    56  938    70  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.28 0.15  0.57  0.14 0.01  0.85  1.00 1.89  0.11  1.00 1.86  0.14  
Final Sat.:   444  238   919   222   20  1358  1600 3023   177  1600 2977   223  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.01 0.05  0.05  0.04 0.26  0.26  0.04 0.32  0.32  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
       OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS           
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.199 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        22                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  149     0     0  139     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0  152     0     0  142     0     0    0     0     0    0     0  
Added Vol:      1    0     0     0    0     2     5    0     3     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    1  152     0     0  142     2     5    0     3     0    0     0  
User 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  
PHF 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  
PHF Volume:     1  152     0     0  142     2     5    0     3     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    1  152     0     0  142     2     5    0     3     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    1  152     0     0  142     2     5    0     3     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.01 0.99  0.00  0.00 0.99  0.01  0.62 0.00  0.38  0.00 0.00  0.00  
Final Sat.:    10 1590     0     0 1578    22  1000    0   600     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.10  0.00  0.00 0.09  0.09  0.00 0.00  0.01  0.00 0.00  0.00  
Crit Moves:       ****        ****             ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.955 0.970 0.963 0.995
Flt Protected 0.993 0.986 0.981 0.985
Satd. Flow (prot) 0 1802 0 0 1817 0 0 1795 0 0 1862 0
Flt Permitted 0.993 0.986 0.981 0.985
Satd. Flow (perm) 0 1802 0 0 1817 0 0 1795 0 0 1862 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 13 50 31 19 34 15 45 39 31 16 35 2
Future Volume (vph) 13 50 31 19 34 15 45 39 31 16 35 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 20 77 48 29 52 23 69 60 48 25 54 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 145 0 0 104 0 0 177 0 0 82 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Intersection Delay, s/veh 8.5
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 50 31 19 34 15 45 39 31 16 35 2
Future Vol, veh/h 13 50 31 19 34 15 45 39 31 16 35 2
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 77 48 29 52 23 69 60 48 25 54 3
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.5 8.3 8.8 8.3
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 39% 14% 28% 30%
Vol Thru, % 34% 53% 50% 66%
Vol Right, % 27% 33% 22% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 115 94 68 53
LT Vol 45 13 19 16
Through Vol 39 50 34 35
RT Vol 31 31 15 2
Lane Flow Rate 177 145 105 82
Geometry Grp 1 1 1 1
Degree of Util (X) 0.22 0.179 0.133 0.107
Departure Headway (Hd) 4.485 4.455 4.593 4.716
Convergence, Y/N Yes Yes Yes Yes
Cap 800 804 779 759
Service Time 2.517 2.486 2.626 2.751
HCM Lane V/C Ratio 0.221 0.18 0.135 0.108
HCM Control Delay 8.8 8.5 8.3 8.3
HCM Lane LOS A A A A
HCM 95th-tile Q 0.8 0.6 0.5 0.4



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.992 0.904 0.886
Flt Protected 0.950 0.950 0.989 0.995
Satd. Flow (prot) 1805 3522 0 1770 3515 0 0 1699 0 0 1675 0
Flt Permitted 0.950 0.950 0.989 0.995
Satd. Flow (perm) 1805 3522 0 1770 3515 0 0 1699 0 0 1675 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 40 912 33 32 770 43 12 3 36 7 4 58
Future Volume (vph) 40 912 33 32 770 43 12 3 36 7 4 58
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 44 1002 36 35 846 47 13 3 40 8 4 64
Shared Lane Traffic (%)
Lane Group Flow (vph) 44 1038 0 35 893 0 0 56 0 0 76 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 2.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 40 912 33 32 770 43 12 3 36 7 4 58
Future Vol, veh/h 40 912 33 32 770 43 12 3 36 7 4 58
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 44 1002 36 35 846 47 13 3 40 8 4 64
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 893 0 0 1038 0 0 1603 2071 519 1531 2066 447
          Stage 1 - - - - - - 1108 1108 - 940 940 -
          Stage 2 - - - - - - 495 963 - 591 1126 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 768 - - 665 - - 72 55 507 81 55 564
          Stage 1 - - - - - - 227 288 - 287 345 -
          Stage 2 - - - - - - 530 337 - 465 282 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 768 - - 665 - - 55 49 507 65 49 564
Mov Cap-2 Maneuver - - - - - - 55 49 - 65 49 -
          Stage 1 - - - - - - 214 272 - 271 327 -
          Stage 2 - - - - - - 439 319 - 399 266 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.4 44.3 27.3
HCM LOS E D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 146 768 - - 665 - - 236
HCM Lane V/C Ratio 0.384 0.057 - - 0.053 - - 0.321
HCM Control Delay (s) 44.3 10 - - 10.7 - - 27.3
HCM Lane LOS E A - - B - - D
HCM 95th %tile Q(veh) 1.6 0.2 - - 0.2 - - 1.3



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.992
Flt Protected 0.971 0.998
Satd. Flow (prot) 1745 0 0 1896 1885 0
Flt Permitted 0.971 0.998
Satd. Flow (perm) 1745 0 0 1896 1885 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 3 2 3 82 80 5
Future Volume (vph) 3 2 3 82 80 5
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 3 2 5 126 123 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 0 0 131 131 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 2 3 82 80 5
Future Vol, veh/h 3 2 3 82 80 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 65 65 65 65
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 2 5 126 123 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 263 127 131 0 - 0
          Stage 1 127 - - - - -
          Stage 2 136 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 730 929 1467 - - -
          Stage 1 904 - - - - -
          Stage 2 895 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 727 929 1467 - - -
Mov Cap-2 Maneuver 727 - - - - -
          Stage 1 900 - - - - -
          Stage 2 895 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.6 0.3 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1467 - 796 - -
HCM Lane V/C Ratio 0.003 - 0.007 - -
HCM Control Delay (s) 7.5 0 9.6 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -



OY+P_MID                   Fri Jun 19, 2020 15:36:13                 Page 4-1    
-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
        OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS          
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.252 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      43   36    29    16   32     2    13   49    28    18   33    15  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   44   37    30    16   33     2    13   50    29    18   34    15  
Added Vol:      1    2     1     0    2     0     0    0     2     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   45   39    31    16   35     2    13   50    31    19   34    15  
User 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  
PHF 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  
PHF Volume:    45   39    31    16   35     2    13   50    31    19   34    15  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   45   39    31    16   35     2    13   50    31    19   34    15  
PCE 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  
MLF 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  
FinalVolume:   45   39    31    16   35     2    13   50    31    19   34    15  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.39 0.34  0.27  0.31 0.65  0.04  0.14 0.53  0.33  0.28 0.50  0.22  
Final Sat.:   629  543   429   493 1046    62   226  853   521   453  788   358  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.03 0.07  0.07  0.01 0.03  0.03  0.01 0.06  0.06  0.01 0.04  0.04  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY+P_MID                   Fri Jun 19, 2020 15:36:13                 Page 5-1    
-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
        OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS          
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.466 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        32                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      12    3    35     6    4    56    37  894    32    31  755    40  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   12    3    36     6    4    57    38  912    33    32  770    41  
Added Vol:      0    0     0     1    0     1     2    0     0     0    0     2  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   12    3    36     7    4    58    40  912    33    32  770    43  
User 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  
PHF 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  
PHF Volume:    12    3    36     7    4    58    40  912    33    32  770    43  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   12    3    36     7    4    58    40  912    33    32  770    43  
PCE 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  
MLF 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  
FinalVolume:   12    3    36     7    4    58    40  912    33    32  770    43  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.24 0.06  0.70  0.10 0.06  0.84  1.00 1.93  0.07  1.00 1.89  0.11  
Final Sat.:   384   96  1120   164   94  1341  1600 3089   111  1600 3032   168  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.03  0.03  0.00 0.04  0.04  0.02 0.30  0.30  0.02 0.25  0.25  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
        OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS          
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.157 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   80     0     0   78     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   82     0     0   80     0     0    0     0     0    0     0  
Added Vol:      3    0     0     0    0     5     3    0     2     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    3   82     0     0   80     5     3    0     2     0    0     0  
User 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  
PHF 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  
PHF Volume:     3   82     0     0   80     5     3    0     2     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    3   82     0     0   80     5     3    0     2     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    3   82     0     0   80     5     3    0     2     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.04 0.96  0.00  0.00 0.94  0.06  0.60 0.00  0.40  0.00 0.00  0.00  
Final Sat.:    57 1543     0     0 1505    95   960    0   640     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.05  0.00  0.00 0.05  0.05  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****        ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.966 0.963 0.981 0.987
Flt Protected 0.994 0.988 0.984 0.973
Satd. Flow (prot) 0 1824 0 0 1808 0 0 1834 0 0 1825 0
Flt Permitted 0.994 0.988 0.984 0.973
Satd. Flow (perm) 0 1824 0 0 1808 0 0 1834 0 0 1825 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 16 78 32 24 47 27 33 53 14 24 15 4
Future Volume (vph) 16 78 32 24 47 27 33 53 14 24 15 4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 19 93 38 29 56 32 39 63 17 29 18 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 150 0 0 117 0 0 119 0 0 52 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Intersection Delay, s/veh 8.3
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 78 32 24 47 27 33 53 14 24 15 4
Future Vol, veh/h 16 78 32 24 47 27 33 53 14 24 15 4
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 19 93 38 29 56 32 39 63 17 29 18 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.3 8.1 8.4 8.1
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 33% 13% 24% 56%
Vol Thru, % 53% 62% 48% 35%
Vol Right, % 14% 25% 28% 9%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 100 126 98 43
LT Vol 33 16 24 24
Through Vol 53 78 47 15
RT Vol 14 32 27 4
Lane Flow Rate 119 150 117 51
Geometry Grp 1 1 1 1
Degree of Util (X) 0.15 0.179 0.141 0.067
Departure Headway (Hd) 4.535 4.302 4.348 4.689
Convergence, Y/N Yes Yes Yes Yes
Cap 792 836 826 764
Service Time 2.558 2.323 2.369 2.715
HCM Lane V/C Ratio 0.15 0.179 0.142 0.067
HCM Control Delay 8.4 8.3 8.1 8.1
HCM Lane LOS A A A A
HCM 95th-tile Q 0.5 0.6 0.5 0.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.994 0.919 0.887
Flt Protected 0.950 0.950 0.984 0.993
Satd. Flow (prot) 1805 3525 0 1770 3521 0 0 1718 0 0 1674 0
Flt Permitted 0.950 0.950 0.984 0.993
Satd. Flow (perm) 1805 3525 0 1770 3521 0 0 1718 0 0 1674 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 54 1043 31 24 953 38 8 2 14 7 1 38
Future Volume (vph) 54 1043 31 24 953 38 8 2 14 7 1 38
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 56 1086 32 25 993 40 8 2 15 7 1 40
Shared Lane Traffic (%)
Lane Group Flow (vph) 56 1118 0 25 1033 0 0 25 0 0 48 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 1.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 54 1043 31 24 953 38 8 2 14 7 1 38
Future Vol, veh/h 54 1043 31 24 953 38 8 2 14 7 1 38
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 56 1086 32 25 993 40 8 2 15 7 1 40
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1033 0 0 1118 0 0 1761 2297 559 1719 2293 517
          Stage 1 - - - - - - 1214 1214 - 1063 1063 -
          Stage 2 - - - - - - 547 1083 - 656 1230 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 681 - - 620 - - 55 39 478 59 40 509
          Stage 1 - - - - - - 196 257 - 242 302 -
          Stage 2 - - - - - - 494 296 - 426 252 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 681 - - 620 - - 45 34 478 50 35 509
Mov Cap-2 Maneuver - - - - - - 45 34 - 50 35 -
          Stage 1 - - - - - - 180 236 - 222 290 -
          Stage 2 - - - - - - 436 284 - 376 231 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.3 59.7 30.4
HCM LOS F D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 90 681 - - 620 - - 189
HCM Lane V/C Ratio 0.278 0.083 - - 0.04 - - 0.254
HCM Control Delay (s) 59.7 10.8 - - 11.1 - - 30.4
HCM Lane LOS F B - - B - - D
HCM 95th %tile Q(veh) 1 0.3 - - 0.1 - - 1



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.990
Flt Protected 0.971 0.998
Satd. Flow (prot) 1745 0 0 1896 1881 0
Flt Permitted 0.971 0.998
Satd. Flow (perm) 1745 0 0 1896 1881 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 3 2 3 90 66 5
Future Volume (vph) 3 2 3 90 66 5
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 3 2 4 107 79 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 0 0 111 85 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 2 3 90 66 5
Future Vol, veh/h 3 2 3 90 66 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 2 4 107 79 6
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 197 82 85 0 - 0
          Stage 1 82 - - - - -
          Stage 2 115 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 796 983 1524 - - -
          Stage 1 946 - - - - -
          Stage 2 915 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 794 983 1524 - - -
Mov Cap-2 Maneuver 794 - - - - -
          Stage 1 943 - - - - -
          Stage 2 915 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.2 0.2 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1524 - 860 - -
HCM Lane V/C Ratio 0.002 - 0.006 - -
HCM Control Delay (s) 7.4 0 9.2 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -



OY+P_PM                    Fri Jun 19, 2020 15:36:25                 Page 4-1    
-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
       OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS           
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.271 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      31   50    13    24   13     4    16   76    29    23   46    26  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   32   51    13    24   13     4    16   78    30    23   47    27  
Added Vol:      1    2     1     0    2     0     0    0     2     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   33   53    14    24   15     4    16   78    32    24   47    27  
User 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  
PHF 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  
PHF Volume:    33   53    14    24   15     4    16   78    32    24   47    27  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   33   53    14    24   15     4    16   78    32    24   47    27  
PCE 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  
MLF 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  
FinalVolume:   33   53    14    24   15     4    16   78    32    24   47    27  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.53  0.14  0.56 0.35  0.09  0.13 0.62  0.25  0.25 0.48  0.27  
Final Sat.:   523  849   228   894  557   149   208  989   403   400  767   433  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.02 0.03  0.03  0.01 0.08  0.08  0.02 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY+P_PM                    Fri Jun 19, 2020 15:36:25                 Page 5-1    
-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
       OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS           
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.484 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        32                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       8    2    14     6    1    36    51 1022    30    24  934    35  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    8    2    14     6    1    37    52 1043    31    24  953    36  
Added Vol:      0    0     0     1    0     1     2    0     0     0    0     2  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    8    2    14     7    1    38    54 1043    31    24  953    38  
User 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  
PHF 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  
PHF Volume:     8    2    14     7    1    38    54 1043    31    24  953    38  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    8    2    14     7    1    38    54 1043    31    24  953    38  
PCE 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  
MLF 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  
FinalVolume:    8    2    14     7    1    38    54 1043    31    24  953    38  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.08  0.59  0.16 0.02  0.82  1.00 1.94  0.06  1.00 1.92  0.08  
Final Sat.:   533  133   933   248   36  1316  1600 3109    91  1600 3078   122  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.02  0.02  0.00 0.03  0.03  0.03 0.34  0.34  0.02 0.31  0.31  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
            WILLARD AND GAREY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
       OPENING YEAR (2022) WITH AMBIENT GROWTH WITH PROJECT CONDITIONS           
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.160 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   88     0     0   65     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   90     0     0   66     0     0    0     0     0    0     0  
Added Vol:      3    0     0     0    0     5     3    0     2     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    3   90     0     0   66     5     3    0     2     0    0     0  
User 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  
PHF 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  
PHF Volume:     3   90     0     0   66     5     3    0     2     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    3   90     0     0   66     5     3    0     2     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    3   90     0     0   66     5     3    0     2     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.03 0.97  0.00  0.00 0.93  0.07  0.60 0.00  0.40  0.00 0.00  0.00  
Final Sat.:    52 1548     0     0 1488   112   960    0   640     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.04  0.04  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****             ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



 

 

Appendix G 
 

Opening Year With Ambient Growth With Related Projects 
Without Project Conditions Intersection Analysis Worksheets 



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.934 0.977 0.964 0.995
Flt Protected 0.997 0.980 0.984 0.983
Satd. Flow (prot) 0 1769 0 0 1819 0 0 1802 0 0 1858 0
Flt Permitted 0.997 0.980 0.984 0.983
Satd. Flow (perm) 0 1769 0 0 1819 0 0 1802 0 0 1858 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 8 53 58 42 45 18 65 87 54 27 46 3
Future Volume (vph) 8 53 58 42 45 18 65 87 54 27 46 3
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 12 79 87 63 67 27 97 130 81 40 69 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 178 0 0 157 0 0 308 0 0 113 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Intersection Delay, s/veh 10.2
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 53 58 42 45 18 65 87 54 27 46 3
Future Vol, veh/h 8 53 58 42 45 18 65 87 54 27 46 3
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 12 79 87 63 67 27 97 130 81 40 69 4
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.5 9.8 11.2 9.3
HCM LOS A A B A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 32% 7% 40% 36%
Vol Thru, % 42% 45% 43% 61%
Vol Right, % 26% 49% 17% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 206 119 105 76
LT Vol 65 8 42 27
Through Vol 87 53 45 46
RT Vol 54 58 18 3
Lane Flow Rate 307 178 157 113
Geometry Grp 1 1 1 1
Degree of Util (X) 0.408 0.24 0.228 0.166
Departure Headway (Hd) 4.773 4.958 5.231 5.262
Convergence, Y/N Yes Yes Yes Yes
Cap 744 728 691 684
Service Time 2.865 2.958 3.231 3.272
HCM Lane V/C Ratio 0.413 0.245 0.227 0.165
HCM Control Delay 11.2 9.5 9.8 9.3
HCM Lane LOS B A A A
HCM 95th-tile Q 2 0.9 0.9 0.6



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.992 0.990 0.922 0.885
Flt Protected 0.950 0.950 0.986 0.993
Satd. Flow (prot) 1805 3511 0 1770 3508 0 0 1727 0 0 1670 0
Flt Permitted 0.950 0.950 0.986 0.993
Satd. Flow (perm) 1805 3511 0 1770 3508 0 0 1727 0 0 1670 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 70 875 47 56 1016 71 29 15 59 11 1 69
Future Volume (vph) 70 875 47 56 1016 71 29 15 59 11 1 69
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 80 1006 54 64 1168 82 33 17 68 13 1 79
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 1060 0 64 1250 0 0 118 0 0 93 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 55.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 70 875 47 56 1016 71 29 15 59 11 1 69
Future Vol, veh/h 70 875 47 56 1016 71 29 15 59 11 1 69
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 80 1006 54 64 1168 82 33 17 68 13 1 79
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1250 0 0 1060 0 0 1906 2571 530 2009 2557 625
          Stage 1 - - - - - - 1193 1193 - 1337 1337 -
          Stage 2 - - - - - - 713 1378 - 672 1220 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 564 - - 653 - - 43 26 499 36 27 433
          Stage 1 - - - - - - 202 263 - 164 224 -
          Stage 2 - - - - - - 394 214 - 416 255 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 564 - - 653 - - ~ 28 20 499 ~ 7 21 433
Mov Cap-2 Maneuver - - - - - - ~ 28 20 - ~ 7 21 -
          Stage 1 - - - - - - 173 226 - 141 202 -
          Stage 2 - - - - - - 289 193 - 285 219 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.5 $ 711.1 $ 666.3
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 54 564 - - 653 - - 46
HCM Lane V/C Ratio 2.192 0.143 - - 0.099 - - 2.024
HCM Control Delay (s) $ 711.1 12.4 - - 11.1 - -$ 666.3
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 11.8 0.5 - - 0.3 - - 9.5

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 157 146 0
Future Volume (vph) 0 0 0 157 146 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 234 218 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 234 218 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 157 146 0
Future Vol, veh/h 0 0 0 157 146 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 67 67 67 67
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 234 218 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 452 218 218 0 - 0
          Stage 1 218 - - - - -
          Stage 2 234 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 569 827 1364 - - -
          Stage 1 823 - - - - -
          Stage 2 810 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 569 827 1364 - - -
Mov Cap-2 Maneuver 569 - - - - -
          Stage 1 823 - - - - -
          Stage 2 810 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1364 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



OY+C_AM                    Fri Jun 19, 2020 15:35:00                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.346 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        27                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      64   80    53    26   41     3     8   52    57    41   44    18  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   65   82    54    27   42     3     8   53    58    42   45    18  
Added Vol:      0    5     0     0    4     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   65   87    54    27   46     3     8   53    58    42   45    18  
User 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  
PHF 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  
PHF Volume:    65   87    54    27   46     3     8   53    58    42   45    18  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   65   87    54    27   46     3     8   53    58    42   45    18  
PCE 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  
MLF 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  
FinalVolume:   65   87    54    27   46     3     8   53    58    42   45    18  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.32 0.42  0.26  0.35 0.61  0.04  0.07 0.44  0.49  0.40 0.43  0.17  
Final Sat.:   507  673   420   563  972    65   109  711   779   637  683   280  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.13  0.13  0.02 0.05  0.05  0.01 0.07  0.07  0.03 0.07  0.07  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY+C_AM                    Fri Jun 19, 2020 15:35:00                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.553 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        37                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      28   15    58     9    1    65    66  784    46    55  920    68  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   29   15    59     9    1    66    67  800    47    56  938    69  
Added Vol:      0    0     0     2    0     3     3   75     0     0   78     2  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   29   15    59    11    1    69    70  875    47    56 1016    71  
User 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  
PHF 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  
PHF Volume:    29   15    59    11    1    69    70  875    47    56 1016    71  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   29   15    59    11    1    69    70  875    47    56 1016    71  
PCE 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  
MLF 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  
FinalVolume:   29   15    59    11    1    69    70  875    47    56 1016    71  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.28 0.15  0.57  0.14 0.01  0.85  1.00 1.90  0.10  1.00 1.87  0.13  
Final Sat.:   444  238   919   219   20  1360  1600 3037   163  1600 2990   210  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.01 0.05  0.05  0.04 0.29  0.29  0.04 0.34  0.34  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.198 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        22                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  149     0     0  139     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0  152     0     0  142     0     0    0     0     0    0     0  
Added Vol:      0    5     0     0    4     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  157     0     0  146     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0  157     0     0  146     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  157     0     0  146     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0  157     0     0  146     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.10  0.00  0.00 0.09  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****                                              
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.957 0.970 0.966 0.996
Flt Protected 0.993 0.987 0.982 0.986
Satd. Flow (prot) 0 1806 0 0 1819 0 0 1802 0 0 1866 0
Flt Permitted 0.993 0.987 0.982 0.986
Satd. Flow (perm) 0 1806 0 0 1819 0 0 1802 0 0 1866 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 13 50 29 18 34 15 44 45 30 16 41 2
Future Volume (vph) 13 50 29 18 34 15 44 45 30 16 41 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 20 77 45 28 52 23 68 69 46 25 63 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 142 0 0 103 0 0 183 0 0 91 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Intersection Delay, s/veh 8.6
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 50 29 18 34 15 44 45 30 16 41 2
Future Vol, veh/h 13 50 29 18 34 15 44 45 30 16 41 2
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 77 45 28 52 23 68 69 46 25 63 3
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.5 8.4 8.9 8.4
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 37% 14% 27% 27%
Vol Thru, % 38% 54% 51% 69%
Vol Right, % 25% 32% 22% 3%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 119 92 67 59
LT Vol 44 13 18 16
Through Vol 45 50 34 41
RT Vol 30 29 15 2
Lane Flow Rate 183 142 103 91
Geometry Grp 1 1 1 1
Degree of Util (X) 0.229 0.177 0.132 0.119
Departure Headway (Hd) 4.498 4.502 4.626 4.714
Convergence, Y/N Yes Yes Yes Yes
Cap 798 795 774 759
Service Time 2.529 2.535 2.661 2.75
HCM Lane V/C Ratio 0.229 0.179 0.133 0.12
HCM Control Delay 8.9 8.5 8.4 8.4
HCM Lane LOS A A A A
HCM 95th-tile Q 0.9 0.6 0.5 0.4



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.993 0.904 0.890
Flt Protected 0.950 0.950 0.989 0.993
Satd. Flow (prot) 1805 3522 0 1770 3518 0 0 1699 0 0 1679 0
Flt Permitted 0.950 0.950 0.989 0.993
Satd. Flow (perm) 1805 3522 0 1770 3518 0 0 1699 0 0 1679 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 42 1040 33 32 903 45 12 3 36 10 4 61
Future Volume (vph) 42 1040 33 32 903 45 12 3 36 10 4 61
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 46 1143 36 35 992 49 13 3 40 11 4 67
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 1179 0 35 1041 0 0 56 0 0 82 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 42 1040 33 32 903 45 12 3 36 10 4 61
Future Vol, veh/h 42 1040 33 32 903 45 12 3 36 10 4 61
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 46 1143 36 35 992 49 13 3 40 11 4 67
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1041 0 0 1179 0 0 1821 2364 590 1752 2358 521
          Stage 1 - - - - - - 1253 1253 - 1087 1087 -
          Stage 2 - - - - - - 568 1111 - 665 1271 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 676 - - 588 - - 49 36 456 56 36 505
          Stage 1 - - - - - - 185 246 - 234 295 -
          Stage 2 - - - - - - 480 287 - 420 241 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 676 - - 588 - - 34 32 456 43 32 505
Mov Cap-2 Maneuver - - - - - - 34 32 - 43 32 -
          Stage 1 - - - - - - 172 229 - 218 277 -
          Stage 2 - - - - - - 385 270 - 352 225 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.4 83.8 50.8
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 97 676 - - 588 - - 157
HCM Lane V/C Ratio 0.578 0.068 - - 0.06 - - 0.525
HCM Control Delay (s) 83.8 10.7 - - 11.5 - - 50.8
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 2.7 0.2 - - 0.2 - - 2.6



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 90 88 0
Future Volume (vph) 0 0 0 90 88 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 138 135 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 138 135 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 90 88 0
Future Vol, veh/h 0 0 0 90 88 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 65 65 65 65
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 138 135 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 273 135 135 0 - 0
          Stage 1 135 - - - - -
          Stage 2 138 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 721 919 1462 - - -
          Stage 1 896 - - - - -
          Stage 2 894 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 721 919 1462 - - -
Mov Cap-2 Maneuver 721 - - - - -
          Stage 1 896 - - - - -
          Stage 2 894 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1462 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



OY+C_MID                   Fri Jun 19, 2020 15:35:11                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.253 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      43   36    29    16   32     2    13   49    28    18   33    15  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   44   37    30    16   33     2    13   50    29    18   34    15  
Added Vol:      0    8     0     0    8     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   44   45    30    16   41     2    13   50    29    18   34    15  
User 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  
PHF 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  
PHF Volume:    44   45    30    16   41     2    13   50    29    18   34    15  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   44   45    30    16   41     2    13   50    29    18   34    15  
PCE 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  
MLF 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  
FinalVolume:   44   45    30    16   41     2    13   50    29    18   34    15  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.37 0.38  0.25  0.28 0.69  0.03  0.14 0.55  0.31  0.27 0.50  0.23  
Final Sat.:   594  606   401   443 1102    55   231  871   498   436  800   364  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.03 0.07  0.07  0.01 0.04  0.04  0.01 0.06  0.06  0.01 0.04  0.04  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY+C_MID                   Fri Jun 19, 2020 15:35:12                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.510 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        34                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      12    3    35     6    4    56    37  894    32    31  755    40  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   12    3    36     6    4    57    38  912    33    32  770    41  
Added Vol:      0    0     0     4    0     4     4  128     0     0  133     4  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   12    3    36    10    4    61    42 1040    33    32  903    45  
User 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  
PHF 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  
PHF Volume:    12    3    36    10    4    61    42 1040    33    32  903    45  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   12    3    36    10    4    61    42 1040    33    32  903    45  
PCE 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  
MLF 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  
FinalVolume:   12    3    36    10    4    61    42 1040    33    32  903    45  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.24 0.06  0.70  0.13 0.05  0.82  1.00 1.94  0.06  1.00 1.91  0.09  
Final Sat.:   384   96  1120   215   87  1298  1600 3103    97  1600 3049   151  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.03  0.03  0.01 0.05  0.05  0.03 0.34  0.34  0.02 0.30  0.30  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY+C_MID                   Fri Jun 19, 2020 15:35:12                 Page 6-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.156 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   80     0     0   78     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   82     0     0   80     0     0    0     0     0    0     0  
Added Vol:      0    8     0     0    8     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0   90     0     0   88     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0   90     0     0   88     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0   90     0     0   88     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0   90     0     0   88     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.05  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****                                              
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.967 0.962 0.983 0.988
Flt Protected 0.994 0.988 0.985 0.976
Satd. Flow (prot) 0 1826 0 0 1806 0 0 1840 0 0 1832 0
Flt Permitted 0.994 0.988 0.985 0.976
Satd. Flow (perm) 0 1826 0 0 1806 0 0 1840 0 0 1832 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 16 78 30 23 47 27 32 57 13 24 20 4
Future Volume (vph) 16 78 30 23 47 27 32 57 13 24 20 4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 19 93 36 27 56 32 38 68 15 29 24 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 148 0 0 115 0 0 121 0 0 58 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Intersection Delay, s/veh 8.2
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 78 30 23 47 27 32 57 13 24 20 4
Future Vol, veh/h 16 78 30 23 47 27 32 57 13 24 20 4
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 19 93 36 27 56 32 38 68 15 29 24 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.3 8.1 8.4 8.1
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 31% 13% 24% 50%
Vol Thru, % 56% 63% 48% 42%
Vol Right, % 13% 24% 28% 8%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 102 124 97 48
LT Vol 32 16 23 24
Through Vol 57 78 47 20
RT Vol 13 30 27 4
Lane Flow Rate 121 148 115 57
Geometry Grp 1 1 1 1
Degree of Util (X) 0.153 0.178 0.14 0.074
Departure Headway (Hd) 4.54 4.329 4.362 4.68
Convergence, Y/N Yes Yes Yes Yes
Cap 790 830 822 765
Service Time 2.566 2.349 2.385 2.709
HCM Lane V/C Ratio 0.153 0.178 0.14 0.075
HCM Control Delay 8.4 8.3 8.1 8.1
HCM Lane LOS A A A A
HCM 95th-tile Q 0.5 0.6 0.5 0.2



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.995 0.919 0.890
Flt Protected 0.950 0.950 0.984 0.992
Satd. Flow (prot) 1805 3525 0 1770 3524 0 0 1718 0 0 1677 0
Flt Permitted 0.950 0.950 0.984 0.992
Satd. Flow (perm) 1805 3525 0 1770 3524 0 0 1718 0 0 1677 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 55 1133 31 24 1058 39 8 2 14 9 1 41
Future Volume (vph) 55 1133 31 24 1058 39 8 2 14 9 1 41
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 57 1180 32 25 1102 41 8 2 15 9 1 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 57 1212 0 25 1143 0 0 25 0 0 53 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 2.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 55 1133 31 24 1058 39 8 2 14 9 1 41
Future Vol, veh/h 55 1133 31 24 1058 39 8 2 14 9 1 41
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 57 1180 32 25 1102 41 8 2 15 9 1 43
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1143 0 0 1212 0 0 1912 2503 606 1878 2499 572
          Stage 1 - - - - - - 1310 1310 - 1173 1173 -
          Stage 2 - - - - - - 602 1193 - 705 1326 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 619 - - 571 - - 42 29 445 45 29 468
          Stage 1 - - - - - - 171 231 - 207 268 -
          Stage 2 - - - - - - 458 263 - 398 227 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 619 - - 571 - - 33 25 445 37 25 468
Mov Cap-2 Maneuver - - - - - - 33 25 - 37 25 -
          Stage 1 - - - - - - 155 210 - 188 256 -
          Stage 2 - - - - - - 396 251 - 346 206 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.2 86 46.6
HCM LOS F E
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 68 619 - - 571 - - 138
HCM Lane V/C Ratio 0.368 0.093 - - 0.044 - - 0.385
HCM Control Delay (s) 86 11.4 - - 11.6 - - 46.6
HCM Lane LOS F B - - B - - E
HCM 95th %tile Q(veh) 1.4 0.3 - - 0.1 - - 1.6



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot) 1900 0 0 1900 1900 0
Flt Permitted
Satd. Flow (perm) 1900 0 0 1900 1900 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 0 0 0 96 73 0
Future Volume (vph) 0 0 0 96 73 0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 0 0 0 114 87 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 114 87 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects Without Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 96 73 0
Future Vol, veh/h 0 0 0 96 73 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 0 0 114 87 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 201 87 87 0 - 0
          Stage 1 87 - - - - -
          Stage 2 114 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 792 977 1522 - - -
          Stage 1 941 - - - - -
          Stage 2 916 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 792 977 1522 - - -
Mov Cap-2 Maneuver 792 - - - - -
          Stage 1 941 - - - - -
          Stage 2 916 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1522 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



OY+C_PM                    Fri Jun 19, 2020 15:35:23                 Page 4-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.271 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      31   50    13    24   13     4    16   76    29    23   46    26  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   32   51    13    24   13     4    16   78    30    23   47    27  
Added Vol:      0    6     0     0    7     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   32   57    13    24   20     4    16   78    30    23   47    27  
User 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  
PHF 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  
PHF Volume:    32   57    13    24   20     4    16   78    30    23   47    27  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   32   57    13    24   20     4    16   78    30    23   47    27  
PCE 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  
MLF 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  
FinalVolume:   32   57    13    24   20     4    16   78    30    23   47    27  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.31 0.56  0.13  0.51 0.41  0.08  0.13 0.63  0.24  0.24 0.49  0.27  
Final Sat.:   497  895   208   802  664   134   212 1005   383   387  775   438  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.02 0.03  0.03  0.01 0.08  0.08  0.01 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY+C_PM                    Fri Jun 19, 2020 15:35:23                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.516 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        34                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       8    2    14     6    1    36    51 1022    30    24  934    35  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    8    2    14     6    1    37    52 1043    31    24  953    36  
Added Vol:      0    0     0     3    0     4     3   90     0     0  105     3  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    8    2    14     9    1    41    55 1133    31    24 1058    39  
User 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  
PHF 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  
PHF Volume:     8    2    14     9    1    41    55 1133    31    24 1058    39  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    8    2    14     9    1    41    55 1133    31    24 1058    39  
PCE 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  
MLF 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  
FinalVolume:    8    2    14     9    1    41    55 1133    31    24 1058    39  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.08  0.59  0.18 0.02  0.80  1.00 1.95  0.05  1.00 1.93  0.07  
Final Sat.:   533  133   933   287   32  1281  1600 3116    84  1600 3087   113  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.02  0.02  0.01 0.03  0.03  0.03 0.36  0.36  0.02 0.34  0.34  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY+C_PM                    Fri Jun 19, 2020 15:35:23                 Page 6-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITHOUT PROJECT C  
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.160 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1  0  0    0  0  1  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   88     0     0   65     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   90     0     0   66     0     0    0     0     0    0     0  
Added Vol:      0    6     0     0    7     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0   96     0     0   73     0     0    0     0     0    0     0  
User 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  
PHF 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  
PHF Volume:     0   96     0     0   73     0     0    0     0     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0   96     0     0   73     0     0    0     0     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    0   96     0     0   73     0     0    0     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.00 1.00  0.00  0.00 1.00  0.00  0.00 1.00  0.00  0.00 0.00  0.00  
Final Sat.:     0 1600     0     0 1600     0     0 1600     0     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.05  0.00  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****                                              
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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Opening Year With Ambient Growth With Related Projects 
With Project Conditions Intersection Analysis Worksheets 

 



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.934 0.977 0.965 0.995
Flt Protected 0.997 0.980 0.984 0.983
Satd. Flow (prot) 0 1769 0 0 1819 0 0 1804 0 0 1858 0
Flt Permitted 0.997 0.980 0.984 0.983
Satd. Flow (perm) 0 1769 0 0 1819 0 0 1804 0 0 1858 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 8 53 59 42 45 18 67 89 55 27 47 3
Future Volume (vph) 8 53 59 42 45 18 67 89 55 27 47 3
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 12 79 88 63 67 27 100 133 82 40 70 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 179 0 0 157 0 0 315 0 0 114 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Intersection Delay, s/veh 10.3
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 53 59 42 45 18 67 89 55 27 47 3
Future Vol, veh/h 8 53 59 42 45 18 67 89 55 27 47 3
Peak Hour Factor 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 12 79 88 63 67 27 100 133 82 40 70 4
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 9.6 9.8 11.3 9.4
HCM LOS A A B A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 32% 7% 40% 35%
Vol Thru, % 42% 44% 43% 61%
Vol Right, % 26% 49% 17% 4%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 211 120 105 77
LT Vol 67 8 42 27
Through Vol 89 53 45 47
RT Vol 55 59 18 3
Lane Flow Rate 315 179 157 115
Geometry Grp 1 1 1 1
Degree of Util (X) 0.418 0.243 0.229 0.169
Departure Headway (Hd) 4.782 4.981 5.26 5.28
Convergence, Y/N Yes Yes Yes Yes
Cap 743 725 686 683
Service Time 2.877 2.981 3.26 3.291
HCM Lane V/C Ratio 0.424 0.247 0.229 0.168
HCM Control Delay 11.3 9.6 9.8 9.4
HCM Lane LOS B A A A
HCM 95th-tile Q 2.1 0.9 0.9 0.6



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.992 0.990 0.922 0.886
Flt Protected 0.950 0.950 0.986 0.993
Satd. Flow (prot) 1805 3511 0 1770 3508 0 0 1727 0 0 1672 0
Flt Permitted 0.950 0.950 0.986 0.993
Satd. Flow (perm) 1805 3511 0 1770 3508 0 0 1727 0 0 1672 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 70 875 47 56 1016 72 29 15 59 12 1 70
Future Volume (vph) 70 875 47 56 1016 72 29 15 59 12 1 70
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 80 1006 54 64 1168 83 33 17 68 14 1 80
Shared Lane Traffic (%)
Lane Group Flow (vph) 80 1060 0 64 1251 0 0 118 0 0 95 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 59.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 70 875 47 56 1016 72 29 15 59 12 1 70
Future Vol, veh/h 70 875 47 56 1016 72 29 15 59 12 1 70
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 87 87 87 87 87 87 87 87 87
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 80 1006 54 64 1168 83 33 17 68 14 1 80
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1251 0 0 1060 0 0 1906 2572 530 2010 2558 626
          Stage 1 - - - - - - 1193 1193 - 1338 1338 -
          Stage 2 - - - - - - 713 1379 - 672 1220 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 563 - - 653 - - 43 26 499 36 27 432
          Stage 1 - - - - - - 202 263 - 164 224 -
          Stage 2 - - - - - - 394 214 - 416 255 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 563 - - 653 - - ~ 28 20 499 ~ 7 21 432
Mov Cap-2 Maneuver - - - - - - ~ 28 20 - ~ 7 21 -
          Stage 1 - - - - - - 173 226 - 141 202 -
          Stage 2 - - - - - - 288 193 - 285 219 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.5 $ 711.1 $ 761.4
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 54 563 - - 653 - - 43
HCM Lane V/C Ratio 2.192 0.143 - - 0.099 - - 2.219
HCM Control Delay (s) $ 711.1 12.5 - - 11.1 - -$ 761.4
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 11.8 0.5 - - 0.3 - - 10.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.949 0.998
Flt Protected 0.970
Satd. Flow (prot) 1749 0 0 1900 1896 0
Flt Permitted 0.970
Satd. Flow (perm) 1749 0 0 1900 1896 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 5 3 1 157 146 2
Future Volume (vph) 5 3 1 157 146 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.67 0.67 0.67 0.67
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 5 3 1 234 218 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 8 0 0 235 221 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
AM Peak Hour

Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 3 1 157 146 2
Future Vol, veh/h 5 3 1 157 146 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 67 67 67 67
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 5 3 1 234 218 3
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 456 220 221 0 - 0
          Stage 1 220 - - - - -
          Stage 2 236 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 566 825 1360 - - -
          Stage 1 821 - - - - -
          Stage 2 808 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 565 825 1360 - - -
Mov Cap-2 Maneuver 565 - - - - -
          Stage 1 820 - - - - -
          Stage 2 808 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.7 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1360 - 641 - -
HCM Lane V/C Ratio 0.001 - 0.014 - -
HCM Control Delay (s) 7.7 0 10.7 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0 - -



OY+C+P_AM                  Fri Jun 19, 2020 15:35:32                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.350 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        27                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      64   80    53    26   41     3     8   52    57    41   44    18  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   65   82    54    27   42     3     8   53    58    42   45    18  
Added Vol:      2    7     1     0    5     0     0    0     1     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   67   89    55    27   47     3     8   53    59    42   45    18  
User 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  
PHF 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  
PHF Volume:    67   89    55    27   47     3     8   53    59    42   45    18  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   67   89    55    27   47     3     8   53    59    42   45    18  
PCE 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  
MLF 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  
FinalVolume:   67   89    55    27   47     3     8   53    59    42   45    18  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.32 0.42  0.26  0.35 0.61  0.04  0.07 0.44  0.49  0.40 0.43  0.17  
Final Sat.:   510  672   418   555  981    64   108  705   786   637  683   280  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.13  0.13  0.02 0.05  0.05  0.01 0.08  0.08  0.03 0.07  0.07  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.554 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        37                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      28   15    58     9    1    65    66  784    46    55  920    68  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   29   15    59     9    1    66    67  800    47    56  938    69  
Added Vol:      0    0     0     3    0     4     3   75     0     0   78     3  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   29   15    59    12    1    70    70  875    47    56 1016    72  
User 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  
PHF 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  
PHF Volume:    29   15    59    12    1    70    70  875    47    56 1016    72  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   29   15    59    12    1    70    70  875    47    56 1016    72  
PCE 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  
MLF 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  
FinalVolume:   29   15    59    12    1    70    70  875    47    56 1016    72  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.28 0.15  0.57  0.15 0.01  0.84  1.00 1.90  0.10  1.00 1.87  0.13  
Final Sat.:   444  238   919   233   20  1347  1600 3037   163  1600 2987   213  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.06  0.06  0.01 0.05  0.05  0.04 0.29  0.29  0.04 0.34  0.34  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                                 AM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.202 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        22                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  149     0     0  139     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0  152     0     0  142     0     0    0     0     0    0     0  
Added Vol:      1    5     0     0    4     2     5    0     3     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    1  157     0     0  146     2     5    0     3     0    0     0  
User 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  
PHF 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  
PHF Volume:     1  157     0     0  146     2     5    0     3     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    1  157     0     0  146     2     5    0     3     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    1  157     0     0  146     2     5    0     3     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.01 0.99  0.00  0.00 0.99  0.01  0.62 0.00  0.38  0.00 0.00  0.00  
Final Sat.:    10 1590     0     0 1578    22  1000    0   600     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.10  0.00  0.00 0.09  0.09  0.00 0.00  0.01  0.00 0.00  0.00  
Crit Moves:       ****        ****             ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.955 0.970 0.966 0.996
Flt Protected 0.993 0.986 0.982 0.987
Satd. Flow (prot) 0 1802 0 0 1817 0 0 1802 0 0 1868 0
Flt Permitted 0.993 0.986 0.982 0.987
Satd. Flow (perm) 0 1802 0 0 1817 0 0 1802 0 0 1868 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 13 50 31 19 34 15 45 46 31 16 43 2
Future Volume (vph) 13 50 31 19 34 15 45 46 31 16 43 2
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 20 77 48 29 52 23 69 71 48 25 66 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 145 0 0 104 0 0 188 0 0 94 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Intersection Delay, s/veh 8.6
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 50 31 19 34 15 45 46 31 16 43 2
Future Vol, veh/h 13 50 31 19 34 15 45 46 31 16 43 2
Peak Hour Factor 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 20 77 48 29 52 23 69 71 48 25 66 3
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.5 8.4 8.9 8.4
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 37% 14% 28% 26%
Vol Thru, % 38% 53% 50% 70%
Vol Right, % 25% 33% 22% 3%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 122 94 68 61
LT Vol 45 13 19 16
Through Vol 46 50 34 43
RT Vol 31 31 15 2
Lane Flow Rate 188 145 105 94
Geometry Grp 1 1 1 1
Degree of Util (X) 0.235 0.181 0.135 0.123
Departure Headway (Hd) 4.514 4.514 4.653 4.732
Convergence, Y/N Yes Yes Yes Yes
Cap 794 794 769 756
Service Time 2.546 2.547 2.689 2.769
HCM Lane V/C Ratio 0.237 0.183 0.137 0.124
HCM Control Delay 8.9 8.5 8.4 8.4
HCM Lane LOS A A A A
HCM 95th-tile Q 0.9 0.7 0.5 0.4



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.995 0.993 0.904 0.891
Flt Protected 0.950 0.950 0.989 0.993
Satd. Flow (prot) 1805 3522 0 1770 3518 0 0 1699 0 0 1681 0
Flt Permitted 0.950 0.950 0.989 0.993
Satd. Flow (perm) 1805 3522 0 1770 3518 0 0 1699 0 0 1681 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 44 1040 33 32 903 46 12 3 36 11 4 62
Future Volume (vph) 44 1040 33 32 903 46 12 3 36 11 4 62
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 48 1143 36 35 992 51 13 3 40 12 4 68
Shared Lane Traffic (%)
Lane Group Flow (vph) 48 1179 0 35 1043 0 0 56 0 0 84 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 4.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 1040 33 32 903 46 12 3 36 11 4 62
Future Vol, veh/h 44 1040 33 32 903 46 12 3 36 11 4 62
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 48 1143 36 35 992 51 13 3 40 12 4 68
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1043 0 0 1179 0 0 1825 2370 590 1757 2363 522
          Stage 1 - - - - - - 1257 1257 - 1088 1088 -
          Stage 2 - - - - - - 568 1113 - 669 1275 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 675 - - 588 - - 49 35 456 55 36 505
          Stage 1 - - - - - - 184 245 - 234 294 -
          Stage 2 - - - - - - 480 286 - 418 240 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 675 - - 588 - - 34 31 456 42 31 505
Mov Cap-2 Maneuver - - - - - - 34 31 - 42 31 -
          Stage 1 - - - - - - 171 228 - 217 276 -
          Stage 2 - - - - - - 384 269 - 349 223 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.4 85.3 56.3
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 96 675 - - 588 - - 150
HCM Lane V/C Ratio 0.584 0.072 - - 0.06 - - 0.564
HCM Control Delay (s) 85.3 10.7 - - 11.5 - - 56.3
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 2.7 0.2 - - 0.2 - - 2.9



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.992
Flt Protected 0.971 0.998
Satd. Flow (prot) 1745 0 0 1896 1885 0
Flt Permitted 0.971 0.998
Satd. Flow (perm) 1745 0 0 1896 1885 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 3 2 3 90 88 5
Future Volume (vph) 3 2 3 90 88 5
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.65 0.65 0.65 0.65
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 3 2 5 138 135 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 0 0 143 143 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
MIDDAY Peak Hour

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 2 3 90 88 5
Future Vol, veh/h 3 2 3 90 88 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 65 65 65 65
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 2 5 138 135 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 287 139 143 0 - 0
          Stage 1 139 - - - - -
          Stage 2 148 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 708 915 1452 - - -
          Stage 1 893 - - - - -
          Stage 2 884 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 705 915 1452 - - -
Mov Cap-2 Maneuver 705 - - - - -
          Stage 1 889 - - - - -
          Stage 2 884 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.7 0.2 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1452 - 776 - -
HCM Lane V/C Ratio 0.003 - 0.007 - -
HCM Control Delay (s) 7.5 0 9.7 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -



OY+C+P_MID                 Fri Jun 19, 2020 15:35:43                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.257 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      43   36    29    16   32     2    13   49    28    18   33    15  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   44   37    30    16   33     2    13   50    29    18   34    15  
Added Vol:      1    9     1     0   10     0     0    0     2     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   45   46    31    16   43     2    13   50    31    19   34    15  
User 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  
PHF 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  
PHF Volume:    45   46    31    16   43     2    13   50    31    19   34    15  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   45   46    31    16   43     2    13   50    31    19   34    15  
PCE 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  
MLF 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  
FinalVolume:   45   46    31    16   43     2    13   50    31    19   34    15  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.37 0.38  0.25  0.27 0.70  0.03  0.14 0.53  0.33  0.28 0.50  0.22  
Final Sat.:   592  604   404   428 1118    54   226  853   521   453  788   358  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.03 0.08  0.08  0.01 0.04  0.04  0.01 0.06  0.06  0.01 0.04  0.04  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.511 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        34                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      12    3    35     6    4    56    37  894    32    31  755    40  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   12    3    36     6    4    57    38  912    33    32  770    41  
Added Vol:      0    0     0     5    0     5     6  128     0     0  133     5  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   12    3    36    11    4    62    44 1040    33    32  903    46  
User 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  
PHF 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  
PHF Volume:    12    3    36    11    4    62    44 1040    33    32  903    46  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   12    3    36    11    4    62    44 1040    33    32  903    46  
PCE 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  
MLF 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  
FinalVolume:   12    3    36    11    4    62    44 1040    33    32  903    46  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.24 0.06  0.70  0.14 0.05  0.81  1.00 1.94  0.06  1.00 1.90  0.10  
Final Sat.:   384   96  1120   230   84  1285  1600 3103    97  1600 3046   154  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.03  0.03  0.01 0.05  0.05  0.03 0.34  0.34  0.02 0.30  0.30  
Crit Moves:  ****                  ****             ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                               MIDDAY PEAK HOUR                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.162 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   80     0     0   78     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   82     0     0   80     0     0    0     0     0    0     0  
Added Vol:      3    8     0     0    8     5     3    0     2     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    3   90     0     0   88     5     3    0     2     0    0     0  
User 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  
PHF 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  
PHF Volume:     3   90     0     0   88     5     3    0     2     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    3   90     0     0   88     5     3    0     2     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    3   90     0     0   88     5     3    0     2     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.03 0.97  0.00  0.00 0.95  0.05  0.60 0.00  0.40  0.00 0.00  0.00  
Final Sat.:    52 1548     0     0 1514    86   960    0   640     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.06  0.06  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:  ****                  ****        ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



Lanes and Geometrics Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.966 0.963 0.982 0.989
Flt Protected 0.994 0.988 0.985 0.976
Satd. Flow (prot) 0 1824 0 0 1808 0 0 1838 0 0 1834 0
Flt Permitted 0.994 0.988 0.985 0.976
Satd. Flow (perm) 0 1824 0 0 1808 0 0 1838 0 0 1834 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1494 1132 402 429
Travel Time (s) 34.0 25.7 9.1 9.8

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 16 78 32 24 47 27 33 58 14 24 22 4
Future Volume (vph) 16 78 32 24 47 27 33 58 14 24 22 4
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 19 93 38 29 56 32 39 69 17 29 26 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 150 0 0 117 0 0 125 0 0 60 0

Intersection Summary



HCM 2010 AWSC Willard and Garvey Residential Development TIA
1: Rockhold Avenue & Dorothy Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Intersection Delay, s/veh 8.2
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 78 32 24 47 27 33 58 14 24 22 4
Future Vol, veh/h 16 78 32 24 47 27 33 58 14 24 22 4
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 19 93 38 29 56 32 39 69 17 29 26 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 1 1 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 1 1
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 1 1
HCM Control Delay 8.3 8.1 8.4 8.1
HCM LOS A A A A
        

Lane NBLn1 EBLn1 WBLn1 SBLn1
Vol Left, % 31% 13% 24% 48%
Vol Thru, % 55% 62% 48% 44%
Vol Right, % 13% 25% 28% 8%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 105 126 98 50
LT Vol 33 16 24 24
Through Vol 58 78 47 22
RT Vol 14 32 27 4
Lane Flow Rate 125 150 117 60
Geometry Grp 1 1 1 1
Degree of Util (X) 0.158 0.181 0.142 0.078
Departure Headway (Hd) 4.55 4.339 4.384 4.692
Convergence, Y/N Yes Yes Yes Yes
Cap 789 828 819 764
Service Time 2.576 2.361 2.408 2.721
HCM Lane V/C Ratio 0.158 0.181 0.143 0.079
HCM Control Delay 8.4 8.3 8.1 8.1
HCM Lane LOS A A A A
HCM 95th-tile Q 0.6 0.7 0.5 0.3



Lanes and Geometrics Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 100 110 100 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.994 0.919 0.892
Flt Protected 0.950 0.950 0.984 0.991
Satd. Flow (prot) 1805 3525 0 1770 3521 0 0 1718 0 0 1680 0
Flt Permitted 0.950 0.950 0.984 0.991
Satd. Flow (perm) 1805 3525 0 1770 3521 0 0 1718 0 0 1680 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1391 1227 333 982
Travel Time (s) 31.6 27.9 7.6 22.3

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Traffic Volume (vph) 57 1133 31 24 1058 40 8 2 14 10 1 42
Future Volume (vph) 57 1133 31 24 1058 40 8 2 14 10 1 42
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Adj. Flow (vph) 59 1180 32 25 1102 42 8 2 15 10 1 44
Shared Lane Traffic (%)
Lane Group Flow (vph) 59 1212 0 25 1144 0 0 25 0 0 55 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
2: Willard Avenue & Garvey Avenue 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 2.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 57 1133 31 24 1058 40 8 2 14 10 1 42
Future Vol, veh/h 57 1133 31 24 1058 40 8 2 14 10 1 42
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 110 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 96 96 96 96 96 96 96 96 96 96 96 96
Heavy Vehicles, % 0 2 2 2 2 0 0 0 0 0 0 0
Mvmt Flow 59 1180 32 25 1102 42 8 2 15 10 1 44
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1144 0 0 1212 0 0 1916 2508 606 1882 2503 572
          Stage 1 - - - - - - 1314 1314 - 1173 1173 -
          Stage 2 - - - - - - 602 1194 - 709 1330 -
Critical Hdwy 4.1 - - 4.14 - - 7.5 6.5 6.9 7.5 6.5 6.9
Critical Hdwy Stg 1 - - - - - - 6.5 5.5 - 6.5 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.5 5.5 - 6.5 5.5 -
Follow-up Hdwy 2.2 - - 2.22 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 618 - - 571 - - 42 29 445 44 29 468
          Stage 1 - - - - - - 170 230 - 207 268 -
          Stage 2 - - - - - - 458 262 - 396 226 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 618 - - 571 - - 33 25 445 36 25 468
Mov Cap-2 Maneuver - - - - - - 33 25 - 36 25 -
          Stage 1 - - - - - - 154 208 - 187 256 -
          Stage 2 - - - - - - 395 250 - 343 205 -
 

Approach EB WB NB SB
HCM Control Delay, s 0.5 0.2 86 51.7
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 68 618 - - 571 - - 130
HCM Lane V/C Ratio 0.368 0.096 - - 0.044 - - 0.425
HCM Control Delay (s) 86 11.4 - - 11.6 - - 51.7
HCM Lane LOS F B - - B - - F
HCM 95th %tile Q(veh) 1.4 0.3 - - 0.1 - - 1.8



Lanes and Geometrics Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.991
Flt Protected 0.971 0.998
Satd. Flow (prot) 1745 0 0 1896 1883 0
Flt Permitted 0.971 0.998
Satd. Flow (perm) 1745 0 0 1896 1883 0
Link Speed (mph) 30 30 30
Link Distance (ft) 228 982 512
Travel Time (s) 5.2 22.3 11.6

Intersection Summary
Area Type: Other



Volume Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Lane Group EBL EBR NBL NBT SBT SBR
Traffic Volume (vph) 3 2 3 96 73 5
Future Volume (vph) 3 2 3 96 73 5
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.84 0.84 0.84 0.84
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 3 2 4 114 87 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 5 0 0 118 93 0

Intersection Summary



HCM 2010 TWSC Willard and Garvey Residential Development TIA
3: Willard Avenue & Project Access 1 06/19/2020

Opening Year (2022) With Ambient Growth With Related Projects With Project Conditions Synchro 10 Report
PM Peak Hour

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 2 3 96 73 5
Future Vol, veh/h 3 2 3 96 73 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 2 4 114 87 6
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 212 90 93 0 - 0
          Stage 1 90 - - - - -
          Stage 2 122 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 781 973 1514 - - -
          Stage 1 939 - - - - -
          Stage 2 908 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 779 973 1514 - - -
Mov Cap-2 Maneuver 779 - - - - -
          Stage 1 936 - - - - -
          Stage 2 908 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.3 0.2 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1514 - 847 - -
HCM Lane V/C Ratio 0.002 - 0.006 - -
HCM Control Delay (s) 7.4 0 9.3 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -



OY+C+P_PM                  Fri Jun 19, 2020 15:35:53                 Page 5-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #1 Rockhold Avenue (NS) / Dorothy Avenue                            
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.275 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        24                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:      31   50    13    24   13     4    16   76    29    23   46    26  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:   32   51    13    24   13     4    16   78    30    23   47    27  
Added Vol:      1    7     1     0    9     0     0    0     2     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   33   58    14    24   22     4    16   78    32    24   47    27  
User 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  
PHF 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  
PHF Volume:    33   58    14    24   22     4    16   78    32    24   47    27  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   33   58    14    24   22     4    16   78    32    24   47    27  
PCE 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  
MLF 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  
FinalVolume:   33   58    14    24   22     4    16   78    32    24   47    27  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.31 0.55  0.14  0.48 0.44  0.08  0.13 0.62  0.25  0.25 0.48  0.27  
Final Sat.:   498  885   218   771  701   128   208  989   403   400  767   433  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.07  0.07  0.02 0.03  0.03  0.01 0.08  0.08  0.02 0.06  0.06  
Crit Moves:       ****        ****                  ****        ****            
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



OY+C+P_PM                  Fri Jun 19, 2020 15:35:53                 Page 6-1    
-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #2 Willard Avenue (NS) / Garvey Avenue (EW)                         
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.517 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        34                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  0  1! 0  0    0  0  1! 0  0    1  0  1  1  0    1  0  1  1  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       8    2    14     6    1    36    51 1022    30    24  934    35  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    8    2    14     6    1    37    52 1043    31    24  953    36  
Added Vol:      0    0     0     4    0     5     5   90     0     0  105     4  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    8    2    14    10    1    42    57 1133    31    24 1058    40  
User 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  
PHF 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  
PHF Volume:     8    2    14    10    1    42    57 1133    31    24 1058    40  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    8    2    14    10    1    42    57 1133    31    24 1058    40  
PCE 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  
MLF 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  
FinalVolume:    8    2    14    10    1    42    57 1133    31    24 1058    40  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.33 0.08  0.59  0.19 0.02  0.79  1.00 1.95  0.05  1.00 1.93  0.07  
Final Sat.:   533  133   933   306   31  1263  1600 3116    84  1600 3084   116  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.01 0.02  0.02  0.01 0.03  0.03  0.04 0.36  0.36  0.02 0.34  0.34  
Crit Moves:  ****                  ****        ****                  ****       
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP
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-------------------------------------------------------------------------------- 
           WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT TRAFFIC STUDY              
OPENING YEAR (2022) WITH AMBIENT GROWTH WITH RELATED PROJECTS WITH PROJECT COND  
                                 PM PEAK HOUR                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
       ICU 1(Loss as Cycle Length %) Method (Future Volume Alternative)          
******************************************************************************** 
Intersection #3 Willard Avenue (NS) / Project Driveway 1 (EW)                    
******************************************************************************** 
Cycle (sec):         100                Critical Vol./Cap.(X):         0.164 
Loss Time (sec):      10                Average Delay (sec/veh):      xxxxxx 
Optimal Cycle:        21                Level Of Service:                  A 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:         Permitted        Permitted        Permitted        Permitted  
Rights:           Include          Include          Include          Include      
Min. Green:     0    0     0     0    0     0     0    0     0     0    0     0  
Y+R:          4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0   4.0  4.0   4.0  
Lanes:        0  1  0  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0   88     0     0   65     0     0    0     0     0    0     0  
Growth Adj:  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  1.02 1.02  1.02  
Initial Bse:    0   90     0     0   66     0     0    0     0     0    0     0  
Added Vol:      3    6     0     0    7     5     3    0     2     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    3   96     0     0   73     5     3    0     2     0    0     0  
User 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  
PHF 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  
PHF Volume:     3   96     0     0   73     5     3    0     2     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    3   96     0     0   73     5     3    0     2     0    0     0  
PCE 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  
MLF 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  
FinalVolume:    3   96     0     0   73     5     3    0     2     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1600 1600  1600  1600 1600  1600  1600 1600  1600  1600 1600  1600  
Adjustment:  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
Lanes:       0.03 0.97  0.00  0.00 0.94  0.06  0.60 0.00  0.40  0.00 0.00  0.00  
Final Sat.:    49 1551     0     0 1498   102   960    0   640     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.06  0.00  0.00 0.05  0.05  0.00 0.00  0.00  0.00 0.00  0.00  
Crit Moves:       ****        ****             ****                             
******************************************************************************** 
 
 
 
 
 
 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to RK ENGINEERING GROUP



 

 

 
Appendix I 

 
On-Street Parking Evaluation Photos 

  
 

  









group, inc.
engineering

WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT
NOISE IMPACT STUDY

City of Rosemead



 

BE: sl/rk16080.1.doc  
JN:1445-2019-02 

 
 

WILLARD AND GARVEY RESIDENTIAL DEVELOPMENT 
NOISE IMPACT STUDY 

City of Rosemead, California 

 
 

Prepared for: 
 

Mr. Steve Armanino 
THE OLSON COMPANY 

3010 Old Ranch Parkway, Suite 100 
Seal Beach, CA 90740-2751 

 
Prepared by: 

 
RK ENGINEERING GROUP, INC. 
4000 Westerly Place, Suite 280 

Newport Beach, CA  92660 
 
 

Bryan Estrada, AICP 
Darshan Shivaiah, M.S. 

 
 
 
 
 
 
 
 
 
 

 
August 4, 2020



 

 

Table of Contents 
 
Section Page 
 
1.0 Introduction ...........................................................................................  1-1 
 1.1 Purpose of Analysis and Study Objectives 1-1 
 1.2 Site Location 1-1 
 1.3 Project Description 1-2 
 1.4 Summary of Analysis Results 1-2 
 1.5 Recommended Mitigation Measures 1-3 
 1.6 Recommended Project Design Features 1-4 
  
2.0 Fundamentals of Noise and Vibration ..................................................  2-1 

2.1 Sound, Noise and Acoustics 2-1 
2.2 Frequency and Hertz 2-1 
2.3 Sound Pressure Levels and Decibels 2-1 
2.4 Addition of Decibels 2-1 
2.5 Human Responses to Changes in Noise Levels 2-2 
2.6 Noise Descriptors 2-2 
2.7 Sound Propagation 2-5 
2.8 Vibration Descriptors 2-7 
2.9 Vibration Perception 2-7 
2.10 Vibration Propagation 2-8 
2.11 Construction Related Vibration Level Prediction 2-8 
  

3.0 Regulatory Setting .................................................................................  3-1 
 3.1 Federal Regulations 3-1 
 3.2 State Regulations 3-2 
 3.3 City of Rosemead Noise Regulations 3-3 
  3.3.1 City of Rosemead General Plan Noise 3-3 
  3.3.2 City of Rosemead Municipal Code 3-4 
 3.4 Thresholds of Significance 3-6 
   
4.0 Study Method and Procedures ..............................................................  4-1 

4.1 Measurement Procedures and Criteria 4-1 
4.2 Stationary Noise Modeling 4-2 
 4.2.1 HVAC Equipment Noise 4-3 

 
5.0 Existing Noise Environment...................................................................  5-1 

5.1 Long-Term (24-Hour) Noise Measurement Results  5-1 
 
 



 

 

Table of Contents (Cont.) 
 
Section Page 
 
6.0 Operational Noise Impacts ....................................................................  6-1 
 6.1 Stationary Source Noise Impacts  6-1 
 6.2 Recommended Operational Mitigation Measure  6-3  
 6.3 Recommended Project Design Features  6-3 

 
 



 

 

List of Attachments 
Exhibits  
 
Location Map ........................................................................................................... A 
 
Site Plan ................................................................................................................... B 
 
Noise Monitoring Locations ...................................................................................... C 
 
Noise Impact Results ................................................................................................. D 
 
Project Noise Level Contours - Daytime ...................................................................... E 
 
Project Noise Level Contours – Nighttime .................................................................. F 
 
 
Tables  
 
CEQA Noise Impact Criteria ....................................................................................... 1 
 
Vibration Annoyance Potential Criteria ...................................................................... 2 
 
Vibration Damage Potential Threshold Criteria ........................................................... 3 
 
Suggested "n" Values Based on Soil Classes ................................................................ 4 
 
City of Rosemead Exterior Noise Standards ................................................................ 5 
 
HVAC Referenced Noise Levels .................................................................................. 6 
 
24 Noise Measurements Results LT-1 ........................................................................ 7 
 
24 Noise Measurements Results LT-2 ........................................................................ 8 
 
Daytime Noise Impact Analysis .................................................................................. 9 
 
Nighttime Noise Impact Analysis ............................................................................... 10 
 
 
 
 
 
 
 
 
 



 

 

List of Attachments (Cont.) 
Appendices  
 
City of Rosemead Noise Element and Noise Ordinance  ............................................. A 
 
HVAC Specification Sheet ......................................................................................... B 
 
Noise Measurement Data .......................................................................................... C 
 
SoundPLAN Worksheets ............................................................................................ D 

 
 
 



 

1-1 
 

1.0 Introduction  
 
1.1 Purpose of Analysis and Study Objectives 
 
The purpose of this report is to evaluate the potential noise impacts from the proposed 
Willard and Garvey Residential Development (hereinafter referred to as project) and provide 
recommendations, if necessary, to minimize any project noise impacts. The assessment was 
conducted within the context of the California Environmental Quality Act (CEQA) and 
utilizes the noise standards set forth by the applicable Federal, State, and local agencies.   
 
The following is provided in this report: 
 

• A description of the study area and the proposed project 
• Information regarding the fundamentals of noise 
• Identification of the regulatory setting and applicable noise standards  
• Analysis of the existing noise environment 
• Summary of recommended mitigation measures and project design features to reduce 

noise level impacts. 
 

1.2 Site Location 
 
The proposed Willard and Garvey Residential Developmental project site is located along 
the west side of Willard Avenue, approximately 900 feet north of Garvey Avenue, in the 
City of Rosemead, California. The project site is located approximately 270 feet above sea 
level and is relatively flat. 
 
Existing land uses surrounding the proposed project site include; residential uses to the 
north and south, Willard Elementary School to the east and open space to the west. 
  
The nearest existing noise-sensitive land uses are considered the residential properties 
located adjacent to the project site and school located across Willard Avenue to the east.  
 
The project site location map is provided in Exhibit A.   
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1.3 Project Description 
 
The project proposes to construct and operate 31 multifamily residential units. The 1.20-
acre project site is currently occupied by two single family residential homes which will be 
demolished as a part of the project.  
 
The project requires a General Plan amendment to change the land use from Medium 
Density Residential to High Density Residential land use and requires a zone change from 
Light Multiple Residential (R-2) to Planned Development (PD). 
 
Project construction noise impacts are assessed at each phase of construction and include 
demolition, site preparation, grading, building construction, paving, and architectural 
coating activities.  
 
1.4 Summary of Analysis Results 
 
Table 1 provides a summary of the noise analysis results, per the CEQA impact criteria 
checklist. With the implementation of the recommended project design features, the 
project is not expected to result in generation of a substantial temporary or permanent 
increase in ambient noise levels in the vicinity of the project in excess of standards 
established in the local general plan or noise ordinance, or applicable standards of other 
agencies. 

Table 1 
CEQA Noise Impact Criteria 

Noise Impact Criteria 
Potentially 
Significant

Potentially 
Significant 

Unless 
Mitigated 

Less Than 
Significant 

Impact 

No 
Impact 

Would the project result in?         
a) Generation of a substantial temporary or

permanent increase in ambient noise levels in the 
vicinity of the project in excess of standards 
established in the local general plan or noise 
ordinance, or applicable standards of other 
agencies? 

 X   

b) Generation of excessive groundborne vibration or 
groundborne noise levels?   X  

c) For a project located within the vicinity of a 
private airstrip or 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? 

   X 
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1.5 Recommended Mitigation Measures 
 
The following recommended mitigation measures are provided to help ensure the project’s 
construction noise levels do not adversely impact the adjacent noise sensitive land uses: 
 
MM-1  The final building plans shall ensure that HVAC units are not located within 

an area of the project site that would contribute to a noise level exceedance 
at any adjacent property line, per the City of Rosemead Municipal Code 
requirements. To meet the City’s noise standards the following measures 
should be followed: 

• The combined noise level of all units operating simultaneously shall not 
exceed 60 dB(A) during daytime hours (7 a.m. to 10 p.m.) and 45 dB(A) 
during nighttime hours (10 p.m. to 7 a.m.). 

• HVAC units should be rated at 76 dB or less. 
 
1.6 Recommended Project Design Features 
 
The following design features, while not generally considered mitigation under CEQA, are 
provided to help ensure the project meets the City/State standards for interior noise 
exposure within a residential dwelling. Design features included standard rules and 
requirements and best practices that are provided for consideration as part of the 
conditions of approval for the project.  
 
DF-1   The project shall incorporate building construction techniques that achieve 

the minimum interior noise standard of 45 dBA CNEL for all residential units.  
 
DF-2   A “windows closed” condition is expected to be required for most residential 

units within the project site to meet the interior noise standard. To 
accommodate a windows closed conditions, all units shall be equipped with 
adequate fresh air ventilation, per the requirements of the California Uniform 
Building Code (UBC).  

 
DF-3   The project shall comply with California Title 24 building insulation 

requirements for exterior walls, roofs and common separating assemblies 
(e.g. floor/ceiling assemblies and demising walls). 
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DF-4   For proper acoustical performance, all exterior windows, doors, and sliding 
glass doors should have a positive seal and leaks/cracks must be kept to a 
minimum.  

 
DF-5   Delivery, loading/unloading activity, and trash pick-up hours should be 

limited to daytime (7 a.m. – 10 p.m.) hours only. 
 
DF-6   Limit engine idling time for all delivery vehicles and moving trucks to 5 

minutes or less. 
 

DF-7   Construction-related noise activities shall comply with the requirements set 
forth in the City of Rosemead Municipal Code Section 8.36.030. 
 
• Use of Heavy Equipment (dump trucks, graders, jack hammers, etc. are 

only permitted Monday through Saturday from 7:00 a.m. to 8:00 p.m. 
 

• No work is permitted on Sundays or Federal Holidays 
 

• Work, as used in the section, includes all preparation, cleanup and 
material deliveries. 

 
DF-8  To help further reduce construction noise levels, the project should prepare a 

construction management plan to be approved by the City of Rosemead 
prior to initiating construction. The construction management plan would 
include best management practices to reduce construction noise levels. Best 
management practices may include the following: 

 
• All construction equipment shall be equipped with mufflers and other 

suitable noise attenuation devices (e.g., engine shields). 
 
• Grading and construction contractors shall use quieter equipment as 

opposed to noisier equipment (such as rubber-tired equipment rather 
than track equipment), where feasible. 

 
• If feasible, electric hook-ups shall be provided to avoid the use of 

generators. If electric service is determined to be infeasible for the site, 
only whisper-quiet generators shall be used (i.e., inverter generators 
capable of providing variable load. 
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• Use electric air compressors and similar power tools rather than diesel 
equipment, where feasible. 

 
• Locate staging area, generators and stationary construction 

equipment as far from the adjacent residential homes as feasible. 
 
• Construction-related equipment, including heavy-duty equipment, 

motor vehicles, and portable equipment, shall be turned off when not 
in use for more than 5 minutes. 

 
• Post a sign in a readily visible location at the project site that indicates 

the dates and duration of construction activities, as well as provide a 
telephone number where residents can inquire about the construction 
process and register noise complaints to an assigned construction 
manager. 
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2.0 Fundamentals of Noise  
 
This section of the report provides basic information about noise and presents some of the 
terms used within the report. 
 
2.1 Sound, Noise and Acoustics 
 
Sound is a disturbance created by a moving or vibrating source and is capable of being 
detected by the hearing organs. Sound may be thought of as mechanical energy of a 
moving object transmitted by pressure waves through a medium to a human ear.  For 
traffic, or stationary noise, the medium of concern is air. Noise is defined as sound that is 
loud, unpleasant, unexpected, or unwanted. 

 
2.2 Frequency and Hertz 
 
A continuous sound is described by its frequency (pitch) and its amplitude (loudness).  
Frequency relates to the number of pressure oscillations per second. Low-frequency sounds 
are low in pitch (bass sounding) and high-frequency sounds are high in pitch (squeak).  
These oscillations per second (cycles) are commonly referred to as Hertz (Hz).  The human 
ear can hear from the bass pitch starting out at 20 Hz all the way to the high pitch of 
20,000 Hz. 

 
2.3 Sound Pressure Levels and Decibels 
 
The amplitude of a sound determines it loudness.  The loudness of sound increases or 
decreases, as the amplitude increases or decreases.  Sound pressure amplitude is measured 
in units of micro-Newton per square inch meter (N/m2), also called micro-Pascal (μPa). 
One μPa is approximately one hundred billionths (0.00000000001) of normal atmospheric 
pressure.  Sound pressure level (SPL or Lp) is used to describe in logarithmic units the ratio 
of actual sound pressures to a reference pressure squared.  These units are called decibels 
and abbreviated dB. 

 
2.4 Addition of Decibels 
 
Because decibels are on a logarithmic scale, sound pressure levels cannot be added or 
subtracted by simple plus or minus addition.  When two (2) sounds of equal SPL are 
combined, they will produce an SPL 3 dB greater than the original single SPL. 
In other words, sound energy must be doubled to produce a 3 dB increase. 
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If two (2) sounds differ by approximately 10 dB the higher sound level is the predominant 
sound. 
 
2.5 Human Response to Changes in Noise Levels 
 
In general, the healthy human ear is most sensitive to sounds between 1,000 Hz and 
5,000 Hz, (A-weighted scale) and it perceives a sound within that range as being more 
intense than a sound with a higher or lower frequency with the same magnitude. For 
purposes of this report as well as with most environmental documents, the A-scale 
weighting is typically reported in terms of A-weighted decibel (dBA).  Typically, the human 
ear can barely perceive the change in noise level of 3 dB. A change in 5 dB is readily 
perceptible, and a change in 10 dB is perceived as being twice or half as loud1. As 
previously discussed, a doubling of sound energy results in a 3 dB increase in sound, which 
means that a doubling of sound energy (e.g. doubling the volume of traffic on a highway), 
would result in a barely perceptible change in sound level. 

 
2.6 Noise Descriptors 
 
Noise in our daily environment fluctuates over time.  Some noise levels occur in regular 
patterns, others are random.  Some noise levels are constant, while others are 
sporadic.  Noise descriptors were created to describe the different time-varying noise levels.  
Following are the most commonly used noise descriptors along with brief definitions. 
 
A-Weighted Sound Level 
 
The sound pressure level in decibels as measured on a sound level meter using the 
A-weighted filter network.  The A-weighting filter de-emphasizes the very low and very 
high frequency components of the sound in a manner similar to the response of the 
human ear.  A numerical method of rating human judgment of loudness. 
 
Ambient Noise Level 
 
The composite of noise from all sources, near and far.  In this context, the ambient noise 
level constitutes the normal or existing level of environmental noise at a given location. 
 
 

                                                 
1 Source: U.S. DOT Federal Highway Administration. Dec. 2011. Highway Traffic Noise: Analysis and 
Abatement Guidance. 



 

2-3 
 

Community Noise Equivalent Level (CNEL) 
 
The average equivalent A-weighted sound level during a 24-hour day, obtained after 
addition of five (5) decibels to sound levels in the evening from 7:00 to 10:00 PM and 
after addition of ten (10) decibels to sound levels in the night before 7:00 AM and after 
10:00 PM. 
 
Decibel (dB)  
 
A unit for measuring the amplitude of a sound, equal to 20 times the logarithm to the 
base 10 of the ratio of the pressure of the sound measured to the reference pressure, 
which is 20 micro-pascals. 
dB(A) 
 
A-weighted sound level (see definition above). 
 
Equivalent Sound Level (LEQ) 
  
The sound level corresponding to a steady noise level over a given sample period with the 
same amount of acoustic energy as the actual time varying noise level.  The energy average 
noise level during the sample period. 
 
Habitable Room 
   
Any room meeting the requirements of the Uniform Building Code or other applicable 
regulations which is intended to be used for sleeping, living, cooking or dining purposes, 
excluding such enclosed spaces as closets, pantries, bath or toilet rooms, service rooms, 
connecting corridors, laundries, unfinished attics, foyers, storage spaces, cellars, utility 
rooms, and similar spaces. 
 
L(n) 
 
The A-weighted sound level exceeded during a certain percentage of the sample time.  For 
example, L10 is the sound level exceeded 10 percent of the sample time.  Similarly L50, L90 
and L99, etc. 
 
 
 
 



 

2-4 
 

Noise 
 
Any unwanted sound or sound which is undesirable because it interferes with speech and 
hearing, or is intense enough to damage hearing, or is otherwise annoying.  The State 
Noise Control Act defines noise as "...excessive undesirable sound...". 
 
Outdoor Living Area  
 
Outdoor spaces that are associated with residential land uses typically used for passive 
recreational activities or other noise-sensitive uses.  Such spaces include patio areas, 
barbecue areas, jacuzzi areas, etc. associated with residential uses; outdoor patient 
recovery or resting areas associated with hospitals, convalescent hospitals, or rest homes; 
outdoor areas associated with places of worship which have a significant role in services or 
other noise-sensitive activities; and outdoor school facilities routinely used for educational 
purposes which may be adversely impacted by noise. Outdoor areas usually not included in 
this definition are: front yard areas, driveways, greenbelts, maintenance areas and storage 
areas associated with residential land uses; exterior areas at hospitals that are not used for 
patient activities; outdoor areas associated with places of worship and principally used for 
short-term social gatherings; and, outdoor areas associated with school facilities that are 
not typically associated with educational uses prone to adverse noise impacts (for example, 
school play yard areas). 
 
Percent Noise Levels 
  
See L(n). 
 
Sound Level (Noise Level) 
 
The weighted sound pressure level obtained by use of a sound level meter having a 
standard frequency-filter for attenuating part of the sound spectrum. 
 
Sound Level Meter 
 
An instrument, including a microphone, an amplifier, an output meter, and frequency 
weighting networks for the measurement and determination of noise and sound levels. 
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Single Event Noise Exposure Level (SENEL) 
 
The dBA level which, if it lasted for one (1) second, would produce the same A-weighted 
sound energy as the actual event. 
 
2.7 Sound Propagation 
 
As sound propagates from a source it spreads geometrically.  Sound from a small, localized 
source (i.e., a point source) radiates uniformly outward as it travels away from the source in 
a spherical pattern.  The sound level attenuates at a rate of 6 dB per doubling of distance.  
The movement of vehicles down a roadway makes the source of the sound appear to 
propagate from a line (i.e., line source) rather than a point source.  This line source results 
in the noise propagating from a roadway in a cylindrical spreading versus a spherical 
spreading that results from a point source. The sound level attenuates for a line source at a 
rate of 3 dB per doubling of distance. 
 
As noise propagates from the source, it is affected by the ground and atmosphere.  Noise 
models use hard site (reflective surfaces) and soft site (absorptive surfaces) to help calculate 
predicted noise levels.  Hard site conditions assume no excessive ground absorption 
between the noise source and the receiver.  Soft site conditions such as grass, soft dirt or 
landscaping attenuate noise at an additional rate of 1.5 dB per doubling of distance.  
When added to the geometric spreading, the excess ground attenuation results in an 
overall noise attenuation of 3 dB per doubling of distance for a line source and 6.0 dB per 
doubling of distance for a point source. 
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Figure 1 
Typical Sound Levels from Indoor and Outdoor Noise Sources2 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

                                                 
2 Source: AAHSTO. 1993. Guide on Evaluation and Abatement of Traffic Noise 
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2.8 Vibration Descriptors 
 
Ground-borne vibrations consist of rapidly fluctuating motions within the ground that have 
an average motion of zero.  The effects of ground-borne vibrations typically only cause a 
nuisance to people, but at extreme vibration levels, damage to buildings may occur.  
Although ground-borne vibration can be felt outdoors, it is typically only an annoyance to 
people indoors where the associated effects of the shaking of a building can be notable.  
Ground-borne noise is an effect of ground-borne vibration and only exists indoors since it is 
produced from noise radiated from the motion of the walls and floors of a room and may 
also consist of the rattling of windows or dishes on shelves. 
 
Several different methods are used to quantify vibration amplitude. 
 
PPV 
 
Known as the peak particle velocity (PPV) which is the maximum instantaneous peak in 
vibration velocity, typically given in inches per second. 
 
RMS 
 
Known as the root mean squared (RMS) can be used to denote vibration amplitude. 
 
VdB 
 
A commonly used abbreviation to describe the vibration level (VdB) for a vibration source. 
 
2.9 Vibration Perception 
 
Typically, developed areas are continuously affected by vibration velocities of 50 VdB or 
lower.  These continuous vibrations are not noticeable to humans whose threshold of 
perception is around 65 VdB.  Outdoor sources that may produce perceptible vibrations are 
usually caused by construction equipment, steel-wheeled trains, and traffic on rough roads, 
while smooth roads rarely produce perceptible ground-borne noise or vibration.  To 
counter the effects of ground-borne vibration, the Federal Transit Administration (FTA) has 
published guidance relative to vibration impacts. According to the FTA, fragile buildings 
can be exposed to ground-borne vibration levels of 0.3 inches per second without 
experiencing structural damage. 
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2.10 Vibration Propagation 
 
There are three main types of vibration propagation: surface, compression, and shear 
waves. Surface waves, or Rayleigh waves, travel along the ground's surface. These waves 
carry most of their energy along an expanding circular wavefront, similar to ripples 
produced by throwing a rock into a pool of water. P-waves, or compression waves, are 
body waves that carry their energy along an expanding spherical wavefront. The particle 
motion in these waves is longitudinal (i.e., in a "push-pull" fashion).  P-waves are analogous 
to airborne sound waves. S-waves, or shear waves, are also body waves that carry energy 
along an expanding spherical wavefront. However, unlike P-waves, the particle motion is 
transverse, or side-to-side and perpendicular to the direction of propagation. 
 
As vibration waves propagate from a source, the vibration energy decreases in a 
logarithmic nature and the vibration levels typically decrease by 6 VdB per doubling of the 
distance from the vibration source. As stated above, this drop-off rate can vary greatly 
depending on the soil but has been shown to be effective enough for screening purposes, 
in order to identify potential vibration impacts that may need to be studied through actual 
field tests. 
 
2.11 Construction Related Vibration Level Prediction 
 
Operational activities are separated into two different categories.  The vibration can be 
transient or continuous in nature.  Each category can result in varying degrees of ground 
vibration, depending on the equipment used on the site.  Operation of equipment causes 
ground vibrations that spread through the ground and diminish in strength with distance.  
Buildings in the vicinity of the project area site respond to these vibrations with varying 
results ranging from no perceptible effects at the low levels to slight damage at the highest 
levels. The thresholds from Caltrans Transportation and Construction Induced Vibration 
Guidance Manual in the table below provide general guidelines as to the maximum 
vibration limits for when vibration becomes potentially annoying. 
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Table 2 
Vibration Annoyance Potential Criteria 

Human Response 
PPV (in/sec) 

Transient Sources Continuous/Frequent 
Intermittent Sources 

Barely perceptible 0.04 0.01 

Distinctly perceptible 0.25 0.04 

Strongly perceptible 0.90 0.10 

Severe 2.00 0.40 

Note:  Transient sources create a single isolated vibration event, such as blasting or drop 
balls. Continuous/frequent intermittent sources include impact pile drivers, pogo-
stick compactors, crack-and-seat equipment, vibratory pile drivers, and vibratory 
compaction equipment. 

 
 

 
The Caltrans Transportation and Construction Induced Vibration Guidance Manual provides 
general thresholds and guidelines as to the vibration damage potential from vibratory 
impacts. The table below provides general vibration damage potential thresholds: 
 

Table 3 
Vibration Damage Potential Threshold Criteria  

Structure and Condition 
PPV (in/sec) 

Transient Sources Continuous/Frequent 
Intermittent Sources 

Extremely fragile historic buildings ruin ancient 
monuments 0.12 0.08 

Fragile buildings 0.20 0.10 

Historic and some old buildings 0.50 0.25 

Older residential structures 0.50 0.30 

New residential structures 1.00 0.50 

Modern industrial/commercial buildings 2.00 0.50 

 
Soil conditions have an impact on how vibration propagates through the ground. The 
Caltrans Transportation and Construction Induced Vibration Guidance Manual provides 
suggested “n” values based on soil class. The table below outlines the manual’s suggested 
values and description.  
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Table 4 
Suggested "n" Values Based on Soil Classes 

Soil Class Description of Soil Material Suggested Value of "n" 

I 
Weak or soft soils: loose soils, dry or partially 
saturated peat and muck, mud, loose beach sand, 
and dune sand. 

1.4 

II Most sands, sandy clays, silty clays, gravel, silts, 
weathered rock. 1.3 

III 
Hard soils: densely compacted sand, dry 
consolidated clay, consolidated glacial till, some 
exposed rock. 

1.1 

IV Hard, component rock: bedrock, freshly exposed 
hard rock. 1.0 
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3.0 Regulatory Setting  
 
The proposed project is located in the City of Rosemead and noise regulations are 
addressed through the various federal, state, and local government agencies.  The agencies 
responsible for regulating noise are discussed below.  
 
3.1  Federal Regulations 
 
The adverse impact of noise was officially recognized by the federal government in the 
Noise Control Act of 1972, which serves three (3) purposes: 
 

• Publicize noise emission standards for interstate commerce 
• Assist state and local abatement efforts 
• Promote noise education and research 

 
The Federal Office of Noise Abatement and Control (ONAC) was originally tasked with 
implementing the Noise Control Act.  However, it was eventually eliminated leaving other 
federal agencies and committees to develop noise policies and programs.  Some examples 
of these agencies are as follows: The Department of Transportation (DOT) assumed a 
significant role in noise control through its various agencies.  The Federal Aviation Agency 
(FAA) is responsible to regulate noise from aircraft and airports.  The Federal Highway 
Administration (FHWA) is responsible to regulate noise from the interstate highway system. 
The Occupational Safety and Health Administration (OSHA) is responsible for the 
prohibition of excessive noise exposure to workers. 
 
The Federal government and the State advocate that local jurisdiction use their land use 
regulatory authority to arrange new development in such a way that “noise sensitive” uses 
are either prohibited from being constructed adjacent to a highway or, or alternatively that 
the developments are planned and constructed in such a manner that potential noise 
impacts are minimized.  
 
Since the Federal government and the State have preempted the setting of standards for 
noise levels that can be emitted by the transportation source, the City is restricted to 
regulating the noise generated by the transportation system through nuisance abatement 
ordinances and land use planning. 
 
 
 



 

3-2 
 

3.2  State Regulations 
 
Established in 1973, the California Department of Health Services Office of Noise Control 
(ONC) was instrumental in developing regularity tools to control and abate noise for use by 
local agencies.  One significant model is the “Land Use Compatibility for Community Noise 
Environments Matrix.” The matrix allows the local jurisdiction to clearly delineate 
compatibility of sensitive uses with various incremental levels of noise. 
 
The State of California has established noise insulation standards as outlined in Title 24 and 
the Uniform Building Code (UBC) which in some cases requires acoustical analyses to 
outline exterior noise levels and to ensure interior noise levels do not exceed the interior 
threshold.  The State mandates that the legislative body of each county and city adopt a 
noise element as part of its comprehensive general plan.  The local noise element must 
recognize the land use compatibility guidelines published by the State Department of 
Health Services. The guidelines rank noise land use compatibility in terms of normally 
acceptable, conditionally acceptable, normally unacceptable, and clearly unacceptable. 
 
Noise insulation design standards for multi-family residences have been established by the 
State of California Uniform Building Code (UBC) Chapter 12, Division II and by the Title 24 
noise insulation standards of the California Administrative Code. The City is required by the 
State Housing Law to adopt these State codes as minimum performance standards.  
 
3.3  City of Rosemead Noise Regulations 
 
The City of Rosemead outlines their noise regulations and standards within the Chapter 6 
Noise of the General Plan, Chapter 8.36 - Noise Control of the Municipal Code. The noise 
standards from the General Plan and Municipal code are provided in Appendix A.   
 
3.3.1  City of Rosemead General Plan  
 
The City of Rosemead General Plan Noise Element addresses noise goals and policies, 
implementation programs, compatibility guidelines and roadway noise levels. Goals and 
policies that apply to the proposed project include: 
 
GOAL 1:  Effective incorporation of noise considerations into land use 

planning decisions. 
 
• Policy 1.1:  Ensure compliance with standards for interior and exterior noise 

established within the Noise Element and Zoning Code. 
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• Policy 1.2:  Require new multiple-family residential development to comply with 

State regulations if they are to be located in areas where ambient 
noise levels exceed 60 dB. 

 
• Policy 1.3:  Periodically review and update the Existing Noise Contours Map to 

ensure that any future noise increases not considered in the Noise 
Element will be identified. 

 
• Policy 1.4:  Encourage acoustical design in new construction.  
 
• Policy 1.5:  Require sound walls to be constructed in designated mixed-use 

districts where noise-sensitive land uses are located on adjacent 
properties. 

 
GOAL 3:  Effective implementation of measures to control non-

transportation noise impacts. 
 
• Policy 3.1:  Enforce provisions of the Community Noise Ordinance to mitigate 

noise conflicts. 
 
• Policy 3.2:  Require that potential sources of noise be considered when approving 

new development to reduce the possibility of adverse effects. 
 
• Policy 3.3:  Evaluate noise generated by construction activities to ensure 

compliance with the Community Noise Ordinance. 
 
• Policy 3.4:  Establish and maintain coordination among the City departments 

involved in noise abatement. 
 
The General Plan Noise Element also contains noise compatibility guidelines that indicate 
the acceptability of noise exposure levels for different land uses. The Noise Element 
indicates that projects should incorporate noise mitigation measures if they will exceed 
normally acceptable levels as defined by the guidelines. 
 
3.3.2  City of Rosemead Municipal Code 
 
Chapter 8.36, Noise Control, in the Rosemead Municipal Code describes the noise 
regulations for controlling unnecessary, excessive and annoying sounds in residential areas 
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that is received on residential property occupied by another person. The noise standards 
apply to all properties within a residential zone and sensitive uses (i.e. Willard Elementary 
School).   
 
As it relates to this project, the Municipal Code noise regulations are used to evaluate 
offending on-site operational noise sources and on-site construction activity.  
 
Table 3 shows the City of Rosemead Noise Standards, per Section 8.36 in the Municipal 
Code. 
 

Table 5 
City of Rosemead 

Municipal Code Noise Control Standards 

Location Time Period Noise 
Standard1

L50 
(30-min)

L25 
(15-min)

L8 
(5-min) 

L2 
(1-min) 

LMAX 
(any time)

EXTERIOR 

Daytime 
(7am - 10pm) 60 dBA 60 dBA 

(--) 
65 dBA 

(+5) 
70 dBA 
(+10) 

75 dBA 
(+15) 

80 dBA 
(+20) 

Nighttime 
(10pm – 7am) 45 dBA 45 dBA 

(--) 
50 dBA 

(+5) 
55 dBA 
(+10) 

60 dBA 
(+15) 

65 dBA 
(+20) 

   1 In the event the ambient noise level exceeds any of the first three noise limit categories above, the 
cumulative period applicable to said category shall be increased to reflect ambient noise level. In the event 
the ambient noise level exceeds the third noise limit category, the maximum allowable noise level under 
said category shall be increased to reflect the maximum ambient noise level.  

 
Construction Noise Regulation 
 
Section 8.36.030 of the City’s municipal code states that the noise from the following 
activities shall be exempted from the provisions of the noise code, provided; 
 
“Noise sources associated by construction, repair, remodeling or grading of any real 
property or during authorized seismic surveys, provided such activities do not take place 
between the hours of eight p.m. and seven a.m. on weekdays, including Saturday, or at 
any time on Sunday or a federal holiday, and provided the noise level created by such 
activities does not exceed the noise standard of sixty-five (65) dBA plus the limits specified 
in Section 8.36.060(B) as measured on residential property and does not endanger the 
public health, welfare and safety.” 
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3.4 Thresholds of Significance 
 
The CEQA Guidelines do not define the levels at which temporary and permanent increases 
in ambient noise are considered “substantial”, and therefore for the purposes of this 
analysis, noise impacts would be considered to be potentially significant if the proposed 
project results in the following: 
 

• A permanent (i.e., long term operational) increase of 5 dBA CNEL over ambient 
noise levels at any existing noise-sensitive land use 

 
• A permanent (i.e., long term operational) increase of 3 dBA CNEL over ambient 

noise levels at any existing noise-sensitive land use location where the future 
resulting noise level would exceed 65 dBA CNEL (i.e., the noise levels would be 
considered unacceptable for noise-sensitive uses) 
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4.0 Study Method and Procedures  
 
The following section describes the measurement procedures, measurement locations, and 
noise modeling procedures and assumptions used in the noise analysis. 
 
4.1 Measurement Procedures and Criteria 
 
Noise measurements are taken to determine the existing noise levels.  A noise receiver or 
receptor is any location in the noise analysis in which noise might produce an impact.  The 
following criteria are used to select measurement locations and receptors: 
 

• Locations expected to receive the highest noise impacts, such as the first row of 
houses 

• Locations that are acoustically representative and equivalent of the area of concern 
• Human land usage 
• Sites clear of major obstruction and contamination 

 
RK conducted the sound level measurements in accordance with Caltrans technical noise 
specifications. All measurement equipment meets American National Standards Institute 
(ANSI) specifications for sound level meters (S1.4-1983 identified in Chapter 
19.68.020.AA).  
 
A Piccolo-II Type 2 integrating-averaging sound level meter was used to conduct long-term 
(24-hour) noise measurements at the project site and property boundaries.  
 
The Leq, Lmin, Lmax, L2, L8, L25, and L50 statistical data were recorded over the 
measurement time period intervals and the information was utilized to define the noise 
characteristics for the project. The following gives a brief description of the Caltrans 
Technical Noise Supplement procedures for sound level measurements: 
 

• Microphones for sound level meters were placed ten (10) feet above ground for 
long-term noise measurements 

• Sound level meters were calibrated before and after each measurement 
• Following the calibration of equipment, a windscreen was placed over the 

microphone 
• Frequency weighting was set on “A” and slow response 
• Temperature and sky conditions were observed and documented 
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Appendix B includes photos, field sheets, and measured noise data. 
 
4.2 Stationary Noise Modeling 
 
On-site stationary noise sources were analyzed using SoundPLAN™ noise modeling 
software. SoundPLAN™ is a standards-based program that incorporates more than twenty 
national and international noise modeling guidelines. This project consists of parking lot 
noise and stationary noise sources which are classified under industrial sources. 
 
Projected noise levels from SoundPLAN™ are based on the following key parameters: 
 

• Developing three-dimensional noise models of the project,  
• Predicting the project noise levels at the selected community locations and  
• Comparing the predicted noise with the existing community ambient noise levels 

at the receptor locations. 
 

The sides of the buildings, walls, etc. were modeled as reflective surfaces and also as 
diffractive bodies. The noise sources are shown as red spheres (point sources) and red 
surfaces (area sources). A light blue line outlines the perimeter of each operation. The 
surrounding roads are displayed as grey surfaces.  
 
Most of the ground within the project site and adjacent areas are covered with paved 
surfaces and field grass and will be run as a hard site to be conservative (Ground 
Factor=0). The Effective Flow Resistivity for field grass is SoundPLAN default. The elevation 
profile for the project site is derived from Google Earth and all the receptors are placed at 5 
foot above the ground level.  
 
Reference Spectrum 
 
SoundPLAN provides over 500 sound source spectra in third octaves and octaves from an 
open source library. These spectra were compiled from various sources (handbooks, 
literature, etc.).  
 
The referenced spectrum is input into the project library and used as a reference spectrum 
normed to produce 76 dBA. The referenced noise level decibel value (described in Table 6) 
is used in conjunction with the reference spectrum to produce a valid emission. 
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Sound Power and Sound Pressure Level 
 
Sound power level is the acoustic energy emitted by a source which produces a sound 
pressure level at some distance. While the sound power level of a source is fixed, the sound 
pressure level depends upon the distance from the source and the acoustic characteristics 
of the area in which it is located. 
 
SoundPLAN requires that the source noise level be input using sound power level. The 
sound power level is calculated using SoundPLAN software by calibrating the source noise 
level to equal the sound pressure level at an equal distance from the source in which the 
referenced measurement was taken.  
 
4.2.1 HVAC Equipment Noise 
  
The project is proposing to use LENNOX ML14XC1 or equal Air Conditioner units. In order 
to determine the future noise levels from a/c units, RK requested the specification sheet 
from the applicant and obtained the referenced noise level of the proposed a/c units. Table 
6 indicates the referenced noise levels for on-site stationary noise sources. The manufacture 
spec sheet is shown in Appendix B. 
 

Table 6 
HVAC Referenced Noise Levels1 

Source1 

Noise Levels (dBA) 

Leq 

HVAC Equipment 76 

 
To estimate the future noise levels during typical operational conditions, referenced noise 
levels are input into SoundPLAN and projected to the nearest sensitive receptor locations. 
Adjusted noise levels are based on the distance of the receptor location relative to the noise 
source, local topography and physical barriers including buildings and sound walls. The noise 
levels assume that the stationary sources are operating continuously during both daytime and 
nighttime hours, when in reality will likely operate only intermittently throughout daily 
operations. 
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5.0 Existing Noise Environment  
 
The existing noise environment for the project site and surrounding areas has been 
established based on noise measurement data collected by RK. Noise measurement data 
indicates that traffic noise propagating from the adjacent roadways, as well as activities 
from the surrounding properties are the main sources of ambient noise at the project site 
and surrounding area.  
 
5.1 Long-Term (24-Hour) Noise Measurement Results 
 
To determine the existing noise level environment, RK conducted two (2) 24-hour noise 
measurements at the project study area. Noise levels were measured on March 4th and 
March 5th, 2020 using a Piccolo-II Type 2 integrating-averaging sound level meter. The 
information was utilized to establish the noise characteristics of the existing ambient 
environment. 
 
The noise monitoring locations were selected based on the proximity and location to 
adjacent sensitive receptors. Exhibit C graphically illustrates the location of the long-term 
measurements. 
 

• Long-term noise monitoring location one (LT-1) was taken at approximately 15 feet 
from the northern property line and approximately 80 feet from the centerline of 
the Willard Avenue. 
 

• Long-term noise monitoring location two (LT-2) was taken at approximately 30 feet 
from the southern property line and approximately 230 feet from the centerline of 
the Willard Avenue. 

 
Long term noise monitoring locations represent the existing noise levels near the adjacent 
noise sensitive land uses. Long-term noise measurement results are summarized in Tables 7 
and 8. Appendix C includes photographs, field sheets and measured noise data. 
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Table 7 
24 Noise Measurement Results LT-11 

Time Leq (dBA) Time Leq (dBA) 

12:00 AM 45.6 12:00 PM 49.6 
1:00 AM 38.1 1:00 PM 47.6 
2:00 AM 45.0 2:00 PM 50.3 
3:00 AM 51.5 3:00 PM 50.7 
4:00 AM 50.8 4:00 PM 51.7 
5:00 AM 49.4 5:00 PM 49.3 
6:00 AM 50.4 6:00 PM 47.9 
7:00 AM 52.2 7:00 PM 47.3 
8:00 AM 51.9 8:00 PM 45.5 
9:00 AM 51.2 9:00 PM 47.4 

10:00 AM 52.1 10:00 PM 45.7 
11:00 AM 48.7 11:00 PM 44.7 

24-Hour CNEL 55.1 
1 LT-1 was taken at approximately 15 feet from the northern property line and approximately 80 feet from the 
centerline of the Willard Avenue. LT-1 was recorded on 03/04/2020. 
 

Table 8 
24 Noise Measurement Results, LT-21 

Time Leq (dBA) Time Leq (dBA) 

12:00 AM 49.6 12:00 PM 45.0 
1:00 AM 44.4 1:00 PM 45.5 
2:00 AM 50.4 2:00 PM 50.4 
3:00 AM 55.1 3:00 PM 50.5 
4:00 AM 55.0 4:00 PM 50.1 
5:00 AM 54.2 5:00 PM 46.3 
6:00 AM 52.6 6:00 PM 49.8 
7:00 AM 51.4 7:00 PM 49.4 
8:00 AM 51.0 8:00 PM 44.6 
9:00 AM 47.3 9:00 PM 48.0 

10:00 AM 52.0 10:00 PM 46.8 
11:00 AM 48.2 11:00 PM 46.7 

24-Hour CNEL 58.2 
1 LT-2 was taken at approximately 30 feet from the southern property line and approximately 230 feet from 
the centerline of the Willard Avenue. LT-2 was recorded on 03/04/2020. 
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6.0 Operational Noise Impacts  
 
This assessment analyzes the anticipated noise levels generated by the project and impacts 
caused by changes to the ambient environment as a result of operational activities. The 
main sources of operational noise generated by the project would include on-site activities 
from HVAC equipment. Noise level impacts are compared to the City of Rosemead noise 
standards. 
  
The project must demonstrate that noise levels generated by the project site would not be 
in excess of standards established in the local general plan or noise ordinance, or applicable 
standards of other agencies. 
 
6.1 Stationary Source Noise Impacts 
 
On-site stationary noise impacts are assessed at all adjacent property lines surrounding the 
project site. Existing land uses surrounding the proposed project site include; existing 
residential uses to the north and south, open space to the east, school/institutional use to 
the west. 
  
Project operational activities are analyzed for long-term noise impacts associated with the 
day to day operation of the project; including mechanical HVAC equipment to the nearest 
adjacent property lines.  
 
The project is proposing to construct a six (6) foot noise barrier wall along the northern, 
southern and western property line of the project and the noise study has taken the 
proposed wall into account during the analysis as a noise barrier.  
 
HVAC equipment will be generally located on the exterior ground floor area of each unit. 
The closest HVAC units are expected to be located approximately eight (8) feet from the 
northern property line, approximately nine (9) feet from the southern property line, 
approximately ten (10) feet from the eastern property line and approximately twenty (20) 
feet from the western property line. 
 
SoundPLAN calculation worksheets are shown in Appendix D. 
 
 
 
 
 



 

6-2 
 

Daytime Stationary Source Noise Impacts 
 
The results of the daytime noise impact analysis are shown in the Tables 9 and are 
graphically illustrated on Exhibit E. 
 
The noise analysis considers all project noise sources operating simultaneously during 
daytime (7 a.m. to 10 p.m.) hours at the nearest adjacent property lines.  
 
Based on the results of this analysis, noise levels generated by the project are not expected 
to exceed the City’s daytime noise standards of 60 dBA at the adjacent property lines.  
 
The change in existing daytime ambient noise levels as a result of the project would be 
approximately 0.7 dBA Leq to 7.1 dBA Leq during the daytime hours (7 a.m. to 10 p.m.). 
Typically, the human ear can barely perceive the change in the noise level of 5 dB, and 
therefore the impact is considered perceptible and more than significant. 
 
Nighttime Stationary Source Noise Impacts 
 
The results of the nighttime noise impact analysis are shown in the Tables 10 and are 
graphically illustrated on Exhibit F. 
 
The nighttime noise analysis considers all project noise sources operating simultaneously 
during nighttime (10 p.m. to 7 a.m.) hours. 
  
The noise standard for all noise sensitive residential uses located to the north and south of 
the project site is established to be 45 dBA from 10 p.m. to 7 a.m. No noise analysis has 
been conducted to the receptor the east and west as they are not expected to be in 
operation during the nighttime hours. 
 
Noise levels generated by the project are not expected to exceed the City’s nighttime noise 
standards at the adjacent property lines with an exception of southern property line. 
  
The change in existing nighttime ambient noise levels as a result of the project would be 
approximately 2.1 dBA to 14.5 dBA Leq during the nighttime hours (10 p.m. to 7 a.m.). 
Typically, the human ear can barely perceive the change in the noise level of 5 dB, and 
therefore the impact is considered perceptible and more than significant. 
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6.2 Recommended Operational Mitigation Measures 
 
MM-1  The final building plans shall ensure that HVAC units are not located within 

an area of the project site that would contribute to a noise level exceedance 
at any adjacent property line, per the City of Rosemead Municipal Code 
requirements. To meet the City’s noise standards the following measures 
should be followed: 

• The combined noise level of all units operating simultaneously shall not 
exceed 60 dB(A) during daytime hours (7 a.m. to 10 p.m.) and 45 dB(A) 
during nighttime hours (10 p.m. to 7 a.m.). 

• HVAC units should be rated at 76 dB or less. 
 
6.3  Recommended Project Design Features 
 
The following design features, while not generally considered mitigation under CEQA, are 
provided to help ensure the project meets the City/State standards for interior noise 
exposure within a residential dwelling. Design features included standard rules and 
requirements and best practices that are provided for consideration as part of the 
conditions of approval for the project.  
 
DF-1   The project shall incorporate building construction techniques that achieve 

the minimum interior noise standard of 45 dBA CNEL for all residential units.  
 

DF-2   A “windows closed” condition is expected to be required for all residential 
units within the project site to meet the interior noise standard. To 
accommodate a windows closed conditions, all units shall be equipped with 
adequate fresh air ventilation, per the requirements of the California Uniform 
Building Code (UBC).  

 
DF-3   The project shall comply with California Title 24 building insulation 

requirements for exterior walls, roofs and common separating assemblies 
(e.g. floor/ceiling assemblies and demising walls). 

 
DF-4   For proper acoustical performance, all exterior windows, doors, and sliding 

glass doors should have a positive seal and leaks/cracks must be kept to a 
minimum.  
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DF-5   Delivery, loading/unloading activity, and trash pick-up hours should be 
limited to daytime (7 a.m. – 10 p.m.) hours only. 

 
DF-6   Limit engine idling time for all delivery vehicles and moving trucks to 5 

minutes or less. 
 

 
 



Location

Receiver at PL-1 School East 51.6 No 45.5 52.6 7.1 Yes

Receiver at PL-2 School East 51.3 No 45.5 52.3 6.8 Yes

Receiver at PL-3 Residential North 43.2 No 45.5 47.5 2.0 No

Receiver at PL-4 Residential North 38.0 No 45.5 46.2 0.7 No

Receiver at PL-5 Residential South 52.4 No 45.5 53.2 7.7 Yes

Receiver at PL-6 Residential South 42.4 No 44.6 46.6 2.0 No

Receiver at PL-7 Open-Space West 44.4 60.0 No 44.6 47.5 2.9 No

 

Change in Noise 
Level as a Result of 

Project (dBA)
Significant
Imapact (?)

1 Lowest Daytime Measured Leq

60.0

60.0

TABLE 9
Willard and Garvey Residential Development

Daytime Noise Impact Analysis (dBA)

Receptor

Daytime Exterior Noise Level dBA1

Project Noise 
Contribution

(Leq)

City of Rosemead
Noise Level Criteria

(Leq)
Noise Level Exceeds 

Standard (?)Land Use

Existing Ambient 
Measurement

(Leq)1

Combined Noise 
Level

Existing Plus 
Project
(Leq)



Location

Receiver at PL-3 Residential North 43.2 No 38.1 44.4 6.3 Yes

Receiver at PL-4 Residential North 38.0 No 38.1 41.1 3.0 No

Receiver at PL-5 Residential South 52.4 Yes 38.1 52.6 14.5 Yes

Receiver at PL-6 Residential South 42.4 No 44.4 46.5 2.1 No

Existing Ambient 
Measurement

(Leq)1

Combined Noise 
Level

Existing Plus 
Project
(Leq)

Change in Noise 
Level as a Result of 

Project (dBA)
Significant
Imapact (?)

45.0

1 Lowest nighttime Measured Leq

TABLE 10
Willard and Garvey Residential Development

Nighttime Noise Impact Analysis (dBA)

Receptor Land Use

Nighttime Exterior Noise Level dBA1

Project Noise 
Contribution

(Leq)

City of Rosemead
Noise Level Criteria

(Leq)
Noise Level Exceeds 

Standard (?)
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Site Plan
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Noise Monitoring Locations
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SoundPLAN Project Noise Level Results
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Project Noise Level Contours - Daytime
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Project Noise Level Contours - Nighttime
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General Plan and Municipal Code Noise Standards 
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Chapter 8.36 - NOISE CONTROL

8.36.010 - Policy.

In order to control unnecessary, excessive and annoying noise in the city, it is declared to be the policy of the city to

prohibit such noise generated from any sources as specified in this chapter. It is determined that certain noise levels are

detrimental to the public health, welfare and safety, and contrary to public interest, and therefore, the City Council does

ordain and declare that creating, maintaining, causing or allowing to be created, caused or maintained any noise in a manner

prohibited by or not in conformity with the provisions of this chapter, is a public nuisance and shall be punishable as such.

(Prior code § 4301)

8.36.020 - De�nitions.

All terminology used in this chapter, not defined below, shall be in conformance with applicable publications of the

American National Standards Institute (ANSI) or its successor body.

The following words, phrases and terms are for the purpose of this chapter and shall have the meanings as indicated

below:

"Agricultural property" means a parcel of real property which is undeveloped for any use other than agricultural

purposes, including any residence located thereon.

"Ambient noise level" means the all-encompassing noise level associated with a given environment, being a composite of

sounds from all sources, excluding the alleged offensive noise, occasional or occasional and transient sources, at the location

and approximate time at which a comparison with the alleged offensive noise is to be made.

"A weighted sound level" means the total sound level in decibels of all sound as measured with a sound level meter with

a reference pressure of twenty (20) micro-pascals using the "A" weighted network scale as slow response. The unit of

measurement shall be defined as "dBA."

"Commercial property" means a parcel of real property which is developed and used either in part or in whole for

commercial purposes.

"Construction" means any site preparation, assembly, erection, substantial repair, alteration or similar action, but

excluding demolition for or of public or private rights-of-way, structures, utilities or similar property.

"Cumulative period" means an additive period of time composed of individual time segments which may be continuous

or interrupted.

"Decibel (dBA)" means the unit that denotes the ratio between two quantities which are proportional to power; the

number of decibels corresponding to the ratio of two amounts of power is ten times the logarithm to the base ten of this

ratio.

"Dwelling unit" means a single unit providing complete independent living facilities for one or more persons including

permanent provisions for living, sleeping, eating, cooking and sanitation.

"Emergency" means any occurrence or set of circumstances involving actual or imminent injury to person or property

damage which demands immediate action.
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"Emergency machinery, vehicle, work or alarm" means any machinery, vehicle, work or alarm used, employed, performed

or operated in an effort to protect, provide or restore safe conditions in the community or for the citizenry, or work by private

or public utilities when restoring utility service.

"Fixed noise source" means a stationary device which creates sounds while fixed or motionless including, but not limited

to residential, agricultural, industrial and commercial machinery and equipment, pumps, fans, compressors, air conditioners

and refrigeration equipment.

"Grading" means any excavating or filling of earth material or any combination thereof conducted at a site to prepare the

site for construction or other improvements thereon.

"Health care institution" means any hospital, convalescent home or other similar facility which provides health care,

medical treatment, room, board or other services for the ill, retarded or convalescent.

"Impulsive noise" means a noise of short duration usually less than one second of high intensity, with an abrupt onset

and rapid decay.

"Industrial property" means a parcel of real property which is developed and used either in part or in whole for

manufacturing purposes or zoned M-1.

"Intruding noise level" means the total sound level, in decibels, created, caused, maintained or originating from an

alleged offensive source at a specified location while the alleged offensive source is in operation.

"Mobile noise source" means any noise source other than a fixed noise source.

"Noise" means any sound which annoys or disturbs humans or which causes or tends to cause an adverse psychological

or physiological effect on humans.

"Noise disturbance" means any sound or noise which endangers or injures the safety or health of human beings or

animals or which annoys or disturbs reasonable persons of normal sensitivities or which is of such a noise level or volume as

would annoy or disturb reasonable persons of normal sensitivities or which endangers or injures personal or real property,

or which violates the ambient noise standards set forth in this chapter.

"Person" means a person, firm, association, co-partnership, joint venture corporation or any entity, public or private in

nature.

"Residential property" means a parcel of real property which is zoned for residential use according to the RMC, other

than transient uses such as hotels and motels.

"Sound amplification equipment" means any device which produces, reproduces or amplifies sound and has a variable

volume control.

"Sound level meter" means an instrument meeting American National Standard Institute's Standard SL. 4-1971, or most

recent revision thereof for Type 1 or Type 2 sound level meters.

"Sound pressure level" of a sound, in decibels, means twenty (20) times the logarithm to the base ten of the ratio of the

pressure of the sound to a reference pressure, which reference pressure shall be explicitly stated.

(Prior code §§ 4302, 4303, 4323)

8.36.030 - Exemptions.
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A.

1.

2.

3.

4.

5.

6.

7.

B.

The following activities shall be exempted from the provisions of this chapter:

Activities conducted on public playgrounds and public or private school grounds, including but not

limited to, school athletic or school entertainment events or programs sponsored by the Rosemead

Recreation Department;

Any mechanical device, apparatus or equipment used, related to or connected with emergency

machinery, vehicle, work or warning alarm or bell provided the sounding of any bell or alarm on any

building or motor vehicle shall terminate its operation within thirty (30) minutes in any hour of its being

activated;

Noise sources associated by construction, repair, remodeling or grading of any real property or during

authorized seismic surveys, provided such activities do not take place between the hours of eight p.m.

and seven a.m. on weekdays, including Saturday, or at any time on Sunday or a federal holiday, and

provided the noise level created by such activities does not exceed the noise standard of sixty-five (65)

dBA plus the limits specified in Section 8.36.060(B) as measured on residential property and does not

endanger the public health, welfare and safety;

All mechanical devices, apparatus or equipment associated with agricultural operations provided:

Operations do not take place between eight p.m. and seven a.m. on weekdays, including Saturday or at any time

on Sunday or a federal holiday;

Noise sources associated with the maintenance of real property provided such activities take place

between the hours of seven a.m. and eight p.m. on any day except Sunday, or between the hours of nine

a.m. and eight p.m. on Sunday;

Any activity to the extent regulation thereof has been preempted by state or federal law, including but

not limited to: aircraft, motor vehicles, railroads, and other interstate carriers;

The provisions of this chapter shall not preclude the construction, operation, maintenance and repairs of

equipment, apparatus or facilities of park and recreation departments, public work projects, or public

utilities subject to the regulatory jurisdiction of the California Public Utilities Commission.

Grandfather Provisions. Any noise source located in an "M" zone as defined in the Rosemead Zoning

Ordinance, and which noise source is in operation on or prior to the date of adoption of the ordinance

codified in this chapter shall be exempt from the provisions of this chapter, provided however, that such

source shall not increase its noise level beyond that currently existing. Notwithstanding the foregoing, no such

noise source shall emit levels in excess of the standards set forth in Section 8.36.130.

(Prior code §§ 4309, 4310)

8.36.040 - Decibel measurement criteria.

Any decibel measurement made pursuant to the provisions of this chapter shall be based on a reference sound pressure

of twenty (20) micro-pascals as measured with a sound level meter using the "A" weighted network (scale) at slow response.

(Prior code § 4304)

8.36.050 - Designated noise zones.

Receptor properties hereinafter described are assigned to the following noise zones:

Noise Zone I: Single-, double- and multiple-family residential properties.
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A.

1.

2.

a.

b.

c.

d.

e.

3.

Noise Zone II: Commercial properties.

Noise Zone III: Manufacturing or industrial properties.

(Prior code § 4305)

8.36.060 - Noise standards.

Exterior Noise Standards.

The following noise standards, unless otherwise specifically indicated, shall apply to all receptor

properties within a designated noise zone:

Noise Zone Type of Land Use

(Receptor Property)

Time Interval Allowable Exterior Noise

Level

I Single-, double- or

multiple-family

residential

10:00 p.m.—7:00 a.m. 

7:00 a.m.—10:00 p.m.

45 dBA 

60 dBA

II Commercial 10:00 p.m.—7:00 a.m. 

7:00 a.m.—10:00 p.m.

60 dBA 

65 dBA

III Industrial or

manufacturing

anytime 70 dBA

 

A person shall not in any location of the city create any noise, or allow the creation of any noise on

property owned, leased, occupied or otherwise controlled by such person (hereinafter "noise source"),

which causes the noise level when measured on any property (hereinafter "receptor property"), to

exceed:

The applicable noise standard for a cumulative period of time of more than thirty (30) minutes in

any hour; or

The applicable noise standard plus five dBA for a cumulative period of more than fifteen (15)

minutes in any hour; or

The applicable noise standard plus ten dBA for a cumulative period of more than five minutes in

any hour; or

The applicable noise standard plus fifteen (15) dBA for a cumulative period of more than one

minute in any hour; or

The noise standard plus twenty (20) dBA for any period of time.

In the event the ambient noise level exceeds any of the first three noise limit categories above, the

cumulative period applicable to said category shall be increased to reflect ambient noise level. In the

event the ambient noise level exceeds the third noise limit category, the maximum allowable noise level

under said category shall be increased to reflect the maximum ambient noise level.
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4.

5.

B.

1.

2.

a.

b.

c.

3.

4.

5.

If the receptor property is located on a boundary between two different noise zones, the lower noise level st

applicable to the quieter noise zone shall apply.

If the noise source is continuous and cannot reasonably be discontinued or stopped for a time period

whereby the ambient noise level can be determined, the measured noise level obtained while the source

is in operation shall be compared directly to the receptor property's designated land use and for the time

of day the noise level is measured.

Interior Noise Standards.

The following noise standards, unless otherwise specifically indicated, shall apply to all residential

receptor property within all noise zones:

Noise Zone Type of Land Use

(Receptor Property)

Time Interval Allowable Noise Level

ALL Residential anytime 45 dBA

 

The noise limit specified above shall be reduced by five dBA for noises consisting of speech or music, provided,

however, that if the ambient noise level exceeds the resulting standard the ambient shall be standard.

A person shall not at any location within the city create any noise, or allow the creation of any noise on

property owned, leased, occupied or otherwise controlled by such person which causes the noise level

when measured within any receptor residential dwelling unit in any noise zone to exceed:

The interior noise standard for a cumulative period of more than five minutes in any hour; or

The interior noise standard plus five dBA for a cumulative period of more than one minute in any

hour; or

The interior noise standard plus ten dBA for any period of time.

In the event the ambient noise level exceeds the noise limit categories set forth in subdivisions (2)(a) and

(2)(b) above, the cumulative period applicable to said category shall be increased to reflect said ambient

noise level. In the event the ambient noise level exceeds the third noise limit category, the maximum

allowable noise level under said category shall be increased to reflect the maximum ambient noise level.

If the receptor property is located on a boundary between two different noise zones, the noise level

standard applicable to the quieter noise zone shall apply.

If the intruding noise source is continuous and cannot reasonably be discontinued or stopped for a time

period whereby the ambient noise level can be determined, the same procedures specified in subsection

(A)(5) of this section shall be deemed proper to enforce the provisions of this chapter.

(Prior code §§ 4306, 4307)

8.36.070 - Noise level measurement.

The location selected for measuring exterior noise levels shall be at any point on the receptor property, and at least four

feet above the ground and five feet from the nearest structure or wall. Interior noise measurements shall be made within the

receptor residential unit. The measurements shall be made at a point at least four feet from the wall, ceiling or floor nearest

the noise source with windows in an open or closed position depending on the normal ventilation requirements.
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A.

B.

A.

B.

1.

2.

C.

D.

E.

(Prior code § 4308)

8.36.080 - Noise disturbance prohibited.

A person shall not make, continue or cause to be made or continued, any noise disturbance. Noncommercial

public speaking and public assembly activities conducted on any public space or public right-of-way shall be

exempt from the operation of this subsection.

No person shall create, conduct, maintain or cause a noise disturbance. No person shall host or conduct a

private or public dance, party, gathering or event in a residential neighborhood or in another neighborhood

inhabited for residential use where the sound or noise emanating therefrom constitutes a noise disturbance.

The source of instrumentalities of a noise disturbance may be seized in conjunction with the abatement of a

noise disturbance.

(Prior code §§ 4311, 4324)

8.36.090 - Abatement of noise disturbance.

Any peace officer and any person empowered and authorized to make arrests for violations of provisions of this code is

empowered and authorized to summarily abate a noise disturbance.

(Prior code § 4325)

8.36.100 - Speci�c prohibitions.

The following acts, and the causing thereof, are declared to be in violation of this chapter.

Radios, Television Sets, Musical Instruments and Similar Devices. Operating, playing or permitting the

operation or playing of any radio, television, phonograph, drum, musical instrument, sound amplifier, or

similar device which produces, reproduces, or amplifies sound between the hours of ten p.m. and seven

a.m. the following day in such a manner as to create a noise disturbance across a real property boundary

or within a noise sensitive zone.

Loudspeakers/Public Address Systems.

Using or operating for noncommercial purpose any loudspeaker, public address system, or similar

device between the hours of ten p.m. and seven a.m. the following day, such that the sound

therefrom creates a noise disturbance across a residential real property boundary.

Using or operating for any commercial purpose, any loudspeaker, public address system, or similar

device such that the sound therefrom creates a noise disturbance across a real property boundary

or between the hours of ten p.m. and seven a.m. the following day on a public right-of-way or public

space.

Loading and Unloading. Loading, unloading, opening, closing or other handling of boxes, crates,

containers, building materials, garbage cans, or similar objects between the hours of ten p.m. and six

a.m. the following day in such a manner as to cause a noise disturbance across a residential real property

boundary.

Vehicle or Motorboat Repairs and Testing. Repairing, rebuilding, modifying or testing any motor vehicle,

motorcycle, or motorboat in such a manner as to cause a noise disturbance across a residential real

property boundary.

Powered Model Vehicles. Operating or permitting the operation of powered model vehicles so as to
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create a noise disturbance across a residential real property boundary, in a public space between the

hours of ten p.m. and seven a.m. the following day. Maximum sound levels in a public space during the

permitted period of operation shall conform to those set forth for residential land use in Section

8.36.060(A)(1). Maximum sound levels for residential property during the permitted period of operation,

shall be governed by Section 8.36.060(A)(1).

Stationary Non-Emergency Signaling Devices.

Sounding or permitting the sounding of any electronically amplified signal from any stationary bell,

chime, siren, whistle or similar device, intended primarily for non-emergency purposes, from any

place, for more than five minutes in any hourly period.

Devices used in conjunction with places of religious worship shall be exempt from the operation of

this provision.

Refuse Collection Vehicles. A person shall not:

On or after three years following the effective date of the ordinance codified in this chapter, operate

or permit the operation of the compacting mechanism of any motor vehicle which compacts refuse

and which creates, during the compacting cycle, a sound level in excess of eighty-five (85) dBA when

measured at fifty (50) feet from any point on the vehicle;

Operate or permit the operation of the compacting mechanism of any motor vehicle which

compacts refuse, between the hours of ten p.m. and six a.m. the following day in a residential area

or noise sensitive zone or within five hundred (500) feet thereof;

Collect refuse with collection vehicle between the hours of ten p.m. and six a.m. the following day in

a residential area or noise sensitive zone or within five hundred (500) feet thereof.

In the case of a conflict between this chapter and any other ordinance regulating refuse collection,

provisions of any specific ordinance regulating refuse collection shall control.

(Prior code § 4312)

8.36.110 - Variances for time to comply.

Within one hundred twenty (120) days following the effective date of the ordinance codified in this chapter, the

owner of any commercial or industrial source of sound may apply to the Planning Commission for a variance

for time to comply.

Any person seeking a variance for time to comply shall file an application with the Planning Department. The

application shall contain information which demonstrates that bringing the source of sound or activity for

which the variance is sought into compliance with this chapter, prior to the date requested in the application,

would constitute an unreasonable hardship on the applicant, on the community, or other persons.

In determining whether to grant or deny the application, the Planning Commission shall balance the hardship

to the applicant, the community, and other persons by not granting the variance for time to comply against

the adverse impact on property affected, and any other adverse impacts of granting the variance. Applicants

for variances for time to comply and persons contesting variances may be required to submit any information

to the Planning Commission that they may reasonably require. In granting or denying an application, the

Planning Department shall place on public file, a copy of the decision and the reasons for denying or granting

the variance for time to comply.

Variances for time to comply shall contain all necessary conditions, including a schedule for achieving

compliance. The variance for time to comply shall not become effective until all conditions are agreed to by
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the applicant in writing. Noncompliance with any condition of the variance shall terminate the variance and

subject the person holding it to the provisions of this chapter.

Application for extension of time limits specified in variances for time to comply, or for modification of other

substantial conditions, shall be treated as applications for initial variances under subsection B of this section,

except that the Planning Commission must find that the need for the extension or modification clearly

outweighs any adverse impacts of granting the extension or modification.

The Planning Commission may issue guidelines defining the procedures to be followed in applying for a

variance for time to comply and the criteria to be considered in deciding whether to grant a variance.

Findings. No variance shall be granted unless the Planning Commission makes all of the following findings:

That the applicant is or will be in violation of this chapter;

That, due to conditions beyond the reasonable control of the applicant, requiring compliance would

result in either:

An arbitrary or unreasonable taking of property, or

The practical losing and elimination of a lawful business;

That such closing or taking would be without a corresponding benefit in reducing noise levels.

(Prior code § 4313)

8.36.120 - Appeals.

A person dissatisfied with an action taken by the Planning Commission may appeal to the City Council. All appeals shall

be submitted and acted upon in the manner prescribed by Section 17.124.070.

(Prior code § 4314)

8.36.130 - Immediate threats to health and welfare.

The City Manager shall order an immediate halt to any sound which exposes any person, except those

excluded pursuant to Section 8.36.030(A) to continuous sound levels in excess of those shown in Table B.

Within two days following issuance of such an order, the city shall apply to the appropriate court for an

injunction to replace the order.

No order pursuant to this section shall be issued if the only persons exposed to sound levels in excess of

those listed in Tables A and B are exposed as a result of: (1) trespass; (2) invitation upon private property by

the person causing or permitting the sound; or (3) employment by the person or a contractor of the person

causing or permitting the sound.

Any person subject to an order issued pursuant to Section 8.36.030(A)(1), shall comply with such order until:

(1) the sound is brought into compliance with the order as determined by the City Manager; or (2) a judicial

order has superseded the City Manager's order.

Table A

Continuous Sound Levels which Pose an Immediate Threat to Health and Welfare (Measured at 50 feet or 15 meters)*

Sound Level Limit (dBA) Duration

90 24 hours
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93 12 hours

96 6 hours

99 3 hours

102 1.5 hours

105 45 minutes

108 22 minutes

 

* Use equal energy time-intensity trade-off if level varies; find energy equivalent over 24 hours.

Table B

Impulsive Sound Levels which Pose an Immediate Threat to Health and Welfare (Measured at 50 feet or 15 meters)

Sound Level Limit (dBA) Number of Repetitions per 24-

hour period

145 1

135 10

125 100

 

(Prior code § 4320)

8.36.140 - Noise abatement—Costs.

When a large party or gathering occurs on a private property and a Deputy Sheriff at the scene determines that such

party or gathering is a noise disturbance as such term is defined in Section 8.36.020 or the party or gathering for any other

reason is a threat to the public peace, health, safety or general welfare, the person in charge of the premises and the person

responsible for the event, or if either of those persons is a minor, then the parents or guardians of that minor, will be held

jointly and severally liable for the cost of providing Sheriff's personnel on special security assignment over and above the

services normally provided by the Sheriff's Department. The Sheriff's personnel utilized during a second response after the

first warning to abate the noise disturbance or otherwise to control the threat to the public peace, health, safety or general

welfare, shall be deemed to be on special security assignment over and above the services normally provided. The costs of
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such special security assignment may include minor damages to city property and/or injuries to city and/or Sheriff's

personnel. Costs assessed shall not be in excess of five hundred dollars ($500.00) for a single incident. The city reserves its

legal options to elect any other legal remedies when said costs or damage exceed five hundred dollars ($500.00).

Upon the first response to such an assemblage, the person in charge of the assemblage and the person or persons in

charge of the premises, and if such person is a minor, then the parents or guardians of that minor, shall be given a first

warning in the form of a written notification stating that the first response as above described shall be deemed to be the

normal Sheriff's services provided. The Sheriff's personnel necessarily utilized after such first warning to control a noise

disturbance or a threat to the public peace, health, safety or general welfare shall be deemed to be on special security

assignment over and above the normal services provided and the owner of the property and/or the person in charge of the

property where such assemblage occurs, and/or the person responsible for such assemblage, shall be personally responsible

for the cost of such special security assignment in an amount determined upon a cost accounting basis by the city and that

the cost of such special security assignment, shall include damage to city property and/or injuries to city and/or Sheriff's

personnel.

(Prior code § 4326)

8.36.150 - Applicability to �xed noise sources.

None of the provisions of this chapter shall apply to a fixed sound source during the period commencing the effective

date of the ordinance codified in this chapter and terminating one year thereafter. This section does not apply where the

source of the noise is sound amplification equipment with variable volume control.

(Prior code § 4321)

8.36.160 - Enforcement.

The City Manager or his or her appointed representative is directed to enforce the provisions of this chapter and is

authorized and may arrest at his or her discretion, any person without a warrant when he or she has reasonable cause to

believe that such person has committed a misdemeanor in his presence.

No person shall interfere with, oppose or resist any authorized person charged with the enforcement of this chapter

while such person is engaged in the performance of his or her duty.

(Prior code §§ 4315, 4316)

8.36.170 - Violations—Written notice.

Violations of this chapter shall be prosecuted in the same manner as other misdemeanor violations of the city code,

provided however, that in the event of an initial violation of the provisions of this chapter, a written notice shall be given the

alleged violator which specifies the time by which the condition shall be corrected or an application for permit or variance

shall be received by the Planning Department. No complaint or further action shall be taken in the event the cause of the

violation has been removed, the condition abated or fully corrected within the time period specified in the written notice.

In the event the alleged violator cannot be located in order to serve the notice of intention to prosecute, the notice as

required herein shall be deemed to be given upon mailing such notice by registered or certified mail to the alleged violator at

his or her last known address or at the place where the violation occurred in which event the specified time period for

abating the violation or applying for a variance shall commence at the date of the day following the mailing of such notice.

Subsequent violations of the same offense shall result in the immediate filing of a misdemeanor complaint.
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(Prior code §§ 4317, 4319)

8.36.180 - Violations—Misdemeanors.

Any person violating any of the provisions of this chapter shall be deemed guilty of a misdemeanor and, upon conviction

thereof, shall be punished by a fine of not more than one thousand dollars ($1,000.00) or be imprisoned in the county jail for

a period not exceeding six months or both such fine and imprisonment. Each day such violation is committed or permitted to

continue shall constitute a separate offense and shall be punishable as such. (Amended during 1999 codification; prior code §

4318)
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Chapter 6 

NOISE ELEMENT 
 
 
 

Introduction 
 
oise has become a key factor in the perception of the 
quality of our environment. Noise affects both the 
home and work environment and the enjoyment of 

recreational activity. For these reasons, noise is an important issue 
in the community planning process. The Noise Element of a 
general plan is a comprehensive program to limit the exposure of 
the community to excessive noise levels.  The Element identifies 
current and projected noise levels for existing and planned uses 
within the City of Rosemead.  The projected noise levels are used 
to guide future land decisions to limit noise and its effects on the 
community, including noise-sensitive land uses.  Potential noise 
sources are identified and programs established to avoid or mitigate 
noise impacts associated with community development.  The 
information contained in the Noise Element will also provide 
baseline levels and noise source identification for local noise 
ordinance enforcement. 
 
The State recognizes the relationship between noise and noise 
sensitive uses and has adopted guidelines for Noise Elements.  This 

N

R O S E M E A D  G E N E R A L  P L A N  
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Noise Element satisfies the requirements of State planning law and 
is a mandated component of the General Plan.  Government Code 
Section 65302(f) establishes the required components of the Noise 
Element.  The Element also complies with California Health and 
Safety Code Section 56050.1 guidelines for Noise Elements. 
 
The City of Rosemead strives to reduce the impacts of noise 
through a combination of land use planning, site criteria, noise 
reduction, and enforcement strategies.  The policies and programs 
detailed in this Element focus on protecting the quality of life 
found within our residential neighborhoods, schools, and other 
noise-sensitive uses from the persistent hazards of excessive noise. 
 

Relationship to Other 
Elements 
The Noise Element requires the consideration of any possible 
adverse impacts related to noise in decision-making concerning 
future development. For this reason, the goals and policies in the 
Noise Element must be considered when implementing policies 
outlined in the Land Use Element. The Noise Element is also 
linked to the transportation policies in the Circulation Element.  
The projected noise contours identified in Figure 6-1 within this 
Element directly correspond to the Circulation Plan and the 
projected traffic generated from proposed land uses.  Both the 
Noise and Circulation Elements contain policies and programs to 
minimize the effects of transportation noise. The Noise Element 
also relates to the Resource Management Element.  Excessive noise 
can diminish enjoyment peaceful environment and enjoyment of 
parks and other designated open space.  As a result, noise levels are 
considered during the planning of new project including 
recreational and open space areas.  Additionally, open space areas 
can be used to separate and buffer noise sensitive land uses from 
noise producers. 



City of Rosemead
General Plan Update

        June 2008

Exisiting Noise ContoursSource: Urban Crossroads, Inc.

Figure 6-1
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Other Plans 

California Environmental Quality Act (CEQA) 
Guidelines  

The California Environmental Quality Act (CEQA) was adopted by 
the State legislature in response to a public mandate for project 
environmental analysis that might affect the environment.  
Excessive noise is considered an environmental impact under 
CEQA.  The provisions of the law and environmental review 
procedures are described in the CEQA Statutes and the CEQA 
Guidelines.  Implementation of CEQA ensures that during the 
decision making stage of project development, City officials and 
the general public will be able to assess the noise impacts among 
other environmental impacts associated with public and private 
development projects.   

California Noise Insulation Standards (Title 24)  

The California Commission of Housing and Community 
Development officially adopted noise standards in 1974.  In 1988, 
the Building Standards Commission approved revisions to the 
standards (Title 24, Part 2, California Code of Regulations).  As 
revised, Title 24 establishes interior noise standards for residential 
space.  Acoustical studies must be prepared for residential 
structures that are to be located within noise contours of 60 dB(A) 
or greater from freeways, major streets, thoroughfares, rail lines, 
rapid transit lines or industrial noise sources.  The studies must 
demonstrate that the building is designed to reduce interior noise 
to 45 dB(A) or lower. 

City of Rosemead Noise Control Ordinance 

The City has adopted a Noise Control Ordinance (Chapter 8.36) 
that sets maximum exterior noise levels for residential, commercial, 
and industrial land uses and maximum interior noise levels for 
residential uses. It establishes ambient noise level limits that apply 
according to the land use zone and time of day. The ordinance 
provides controls for excessive and annoying noise from stationary 
sources such as industrial plants, pumps, compressors, and 
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refrigeration units.  Certain noise sources are prohibited and the 
ordinance establishes an enforcement process.  
 

Measuring Noise 
Noise generally is defined as unwanted or intrusive sound.  Since 
noise consists of pitch, loudness, and duration, describing noise 
with a single unit of measure presents a challenge.  The A-weighted 
decibel scale (dB[A]) has been developed to describe the loudness 
of a sound or sound environment based on the sensitivity of the 
human ear. 
 
The dB(A) descriptor only reports noise from a single source or 
combination of sources at a point in time.  To allow a more 
comprehensive description of the noise environment, federal and 
State agencies have established noise and land use compatibility 
guidelines that use averaging approaches to noise measurement.  
Two measurement scales commonly used in California are the 
Community Noise Equivalent Level (CNEL) and the day-night 
level (Ldn).  To account for increased human sensitivity at night, 
the CNEL level includes a 5-decibel penalty on noise during the 
7:00 a.m. to 10:00 p.m. time period and a 10-decibel penalty on 
noise during the 10:00 p.m. to 7:00 a.m. time period.  The Ldn level 
includes only the 10-decibel weighting for late-night noise.  These 
values are nearly identical for all but unusual noise sources. 
 

Baseline Noise 
Environment 
To establish a baseline against which to measure changes in the 
community noise environment over time, a noise modeling effort 
was conducted, with 2007 serving as the baseline year.  Since traffic 
noise represents the dominant noise source in Rosemead, the 
model focuses on the 24-hour ambient noise conditions resulting 
from roadway travel.  Figure 6-1 shows noise exposure contours for 
baseline year 2007. 

Transportation-Related Noise 

Freeway and major arterial roadways represent the major sources of 
traffic noise as shown in Figure 6-1.  Although noise levels are lower 



N O I S E  

 

     P A G E 6 - 7  

O C T O B E R  2 0 0 8  

 

for secondary highways, they are also a significant source of traffic 
noise.  Almost all commercial areas in the City are affected by 
traffic noise since they are located adjacent to the main 
thoroughfares or freeways.  Given the impact of traffic noise within 
the planning area and due to the predominance of residential uses 
in the City, many residential areas are also affected by noise.  As 
indicated in Figure 6-2, the majority of the City’s residential areas 
are located within the >60 and >70 db(A) CNEL noise contours.  
This map outlines non-noise sensitive areas, revealing residential 
uses for the remainder of the City, and also indicates the locations 
of schools and parks.  All of the schools in the City are located 
within the >60- and >70 db(A) CNEL noise contours.  Six of the 
seven City parks are located within the >55 and >65 db(A) CNEL 
noise contours. 
 
The City has little direct control over noise produced by 
transportation sources because State noise regulations for motor 
vehicles and rail preempt local regulations.  As the City cannot 
control noise at the source, City noise programs focus on reducing 
the impacts of transportation noise on the community. 

Non-Transportation Noise and Land Use 
Planning 

Excessive noise can be considered an environmental pollutant that 
can damage hearing and affect general well-being.  Noise becomes a 
concern when it consistently interferes with a person’s ability to 
conduct everyday work and recreation activities. Noise sources can 
include commercial and industrial activities, car alarms, loud 
music, noise generated from large gathering and typical residential 
neighborhood sounds such as lawnmowers, children at play, and 
barking dogs.  In Rosemead, the noise impacts from these sources 
are outweighed by traffic-related noise. 
 
Regardless of the type of noise, levels are highest near the source 
and decrease with distance.  Noise becomes a problem when 
sources and noise sensitive land uses are located in adjacent areas. 
Residential uses are generally the most sensitive to noise.  Other 
noise-sensitive land uses include schools, libraries, offices, hospitals, 
churches, hotels, motels, and outdoor recreational areas.  Mixed-
use projects often present unique problems in this area, such as
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Exisiting Noise Contours
and Noise Sensitive UsesSource: Urban Crossroads, Inc.

Figure 6-2
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when restaurants with nighttime entertainment are located below 
residential units. Most noise impacts can be avoided when noise 
sources, sensitive land uses, and information about the future noise 
environment are considered in planning and development 
decisions. 
 
The City’s primary goal with regard to community noise is to 
minimize the exposure of residential neighborhoods, schools, and 
similar land uses to excessive or unhealthy noise levels to the extent 
possible given built-out conditions.  Toward this end, the Noise 
Element establishes noise/land use compatibility guidelines based 
upon cumulative criteria for outdoor noise.  Figure 6-3 outlines the 
criteria the City will use when reviewing development proposals.  
New residential development will comply with Title 24 standards.  
In addition, strict enforcement of the City Noise Ordinance can 
improve noise conditions within Rosemead. 
 

Year 2025 Noise 
Environment (Build-out 
Year) 
The Land Use Element indicates that Rosemead will accommodate 
residential and commercial growth through the year 2025.  The 
major noise sources in Rosemead will continue to be transportation 
related: freeways, major arterial roadways, and trains. To a lesser 
degree, industrial sources can be significant noise sources. These 
sources, as well as individual stationary and industrial noise 
generators, must be considered in the planning process to ensure 
long-term noise compatibility. 
 
Regional growth will contribute to increased traffic volumes 
citywide and along major roadways, and could lead to elevated 
traffic noise levels and noise impacts associated with the Union 
Pacific Railway and major regional rail transportation projects such 
as the Alameda Corridor East (ACE).  Union Pacific operates two 
railroad lines within the City, one running through the northern 
boundary of the City and the other parallel to the I-10 Freeway.  
The ACE runs freight trains on one track parallel to the northern 
boundary of the City.  The City’s land use policies do not 
encourage development of heavy industrial uses that produce noise, 
and the City plans to work with the Alameda Corridor East Joint  
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Figure 6-3 

Noise/Land Use Compatibility Matrix 
 

Community Noise Exposure (Ldn or CNEL) Land Use 
 55 60 65 70 75 80 
       
       
       

Residential 

       
       
       
       

Transient Lodging – Motel, 
Hotel 

       
       
       
       

Schools, Libraries, Churches, 
Hospitals, Nursing Homes 

       
       Auditoriums, Concert Halls, 

Amphitheaters1        
       Sports Arena, Outdoor Spectator 

Sports1        
       
       Playgrounds, Parks 
       
       
       Golf Course, Riding Stables, 

Water Recreation, Cemeteries        

       
       

Office Buildings, Business 
Commercial, and Professional        

       
       

Industrial, Manufacturing, 
Utilities, Agriculture        
Source: Modified by Cotton/Bridges/Associates from 1998 State of California General Plan Guidelines.  

 
Normally Acceptable:  Specified land use is satisfactory, based upon the assumption that any 
buildings involved meet conventional Title 24 construction standards.  No special noise 
insulation requirements.  

 

 
Conditionally Acceptable:  New construction or development shall be undertaken only after a 
detailed noise analysis is made and noise reduction measures are identified and included in the 
project design.  

 

 
Normally Unacceptable:  New construction or development is discouraged.  If new construction 
is proposed, a detailed analysis is required, noise reduction measures must be identified, and 
noise insulation features included in the design. 

 

 
Clearly Unacceptable:  New construction or development clearly should not be undertaken. 
 
 

 
1. No normally acceptable condition is defined for these uses.  Noise studies are required prior to 

approval of such projects. 
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Powers Authority, when feasible, to ensure that noise impacts 
associated with increased traffic along the Alameda Corridor East 
(ACE) do not adversely impact Rosemead. 
 
Potential future ambient noise levels can be estimated by 
modeling.  Figure 6-4 displays projected year 2025 noise contours 
based upon future traffic levels and railroad operations.  The City 
will experience very little change in ambient noise levels due to 
traffic.  For planning purposes, the change will be imperceptible. 
 

Issues, Goals, and Policies 
Three issues are addressed by the goals, policies and 
implementation actions of the Noise Element:  (1) avoiding the 
negative impacts of noise through land use planning and noise 
reduction measures; (2) minimizing the impact of transportation 
related noise; and (3) minimizing the impact of non-transportation 
related noise. 
 
 
Goal 1: Effective incorporation of noise considerations 

into land use planning decisions. 
 
Policy 1.1: Ensure compliance with standards for interior and 

exterior noise established within the Noise Element 
and Zoning Code. 

 
Policy 1.2: Require new multiple-family residential 

development to comply with State regulations if 
they are to be located in areas where ambient noise 
levels exceed 60 dB. 

 
Policy 1.3: Periodically review and update the Existing Noise 

Contours Map to ensure that any future noise 
increases not considered in the Noise Element will 
be identified. 

 
Policy 1.4: Encourage acoustical design in new construction. 
 
Policy 1.5: Require sound walls to be constructed in 

designated mixed-use districts where noise-sensitive 
land uses are located on adjacent properties. 
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Figure 6-4
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Policy 1.6: Require parking and loading facilities in mixed use 

districts to be located and designed to minimize the 
potential noise impacts to adjacent noise sensitive 
uses. 

 
Policy 1.7: Provide an acceptable noise environment for 

existing and future Rosemead residents. 
 
 
Goal 2: Reduced noise impacts from transportation 

sources. 
 
Policy 2.1: Require consideration of noise impacts and 

mitigation in the design of new roadway projects 
and improvements to major or secondary arterials. 

 
Policy 2.2: Reduce transportation noise by prohibiting through 

truck traffic on local streets in residential areas. 
 
Policy 2.3: Continue to support the efforts of the Los Angeles 

County Sheriff to enforce vehicle codes as they 
relate to noise generation. 

 
Policy 2.4: Consider alternatives to further reduce impacts on 

noise sensitive land uses generated from rail traffic 
associated with operation of the Alameda Corridor 
East project. 

 
Policy 2.5: Consider “Quiet Zone” rail crossing elements to 

meet Rail Authority Criteria.  
 
Policy 2.6: Coordinate with other agencies such as MTA 

before approval of proposed projects where 
applicable to mitigate noise impacts. 

 
 
Goal 3: Effective implementation of measures to control 

non-transportation noise impacts. 
 
Policy 3.1: Enforce provisions of the Community Noise 

Ordinance to mitigate noise conflicts.  
 



N O I S E  

P A G E  6 - 1 8  

O C T O B E R  2 0 0 8  

 

Policy 3.2: Require that potential sources of noise be 
considered when approving new development to 
reduce the possibility of adverse affects. 

 
Policy 3.3: Evaluate noise generated by construction activities 

to ensure compliance with the Community Noise 
Ordinance. 

 
Policy 3.4: Establish and maintain coordination among the 

City departments involved in noise abatement. 
 

Implementation Actions 
 
Goal 1: Effective incorporation of noise avoidance 

considerations into land use planning decisions. 
 
Action 1.1 Enforce the City Noise Ordinance, which specifies 

acceptable limits of noise for various land uses 
located throughout the City. 

 
Action 1.2 Incorporate noise reduction features during site 

planning to mitigate anticipated noise impacts on 
affected noise sensitive land uses.  The noise 
contours, illustrated on the Existing Noise 
Contours Map, identify areas within the City 
exposed to noise levels greater than 60dB CNEL 
and shall be used to identify locations of potential 
conflict.  Require acoustical analyses, as 
appropriate, for proposed residential development 
within the 60 dB CNEL or higher contour. New 
developments will be permitted only if appropriate 
mitigation measures are included.  

 
Action 1.3 Enforce provisions of the California Noise 

Insulation Standards (Title 24) that specify that 
indoor noise levels for multi-family residential 
living spaces shall not exceed 45 dB CNEL.  The 
standard is defined as the combined effect of all 
noise sources, and is implemented when existing or 
future exterior noise levels exceed 60 dB CNEL.  
Title 24 further requires that the standard be 
applied to all new hotels, motels, apartment houses, 
and dwellings other than detached single-family 
dwellings.  The City will additionally apply the 



N O I S E  

 

     P A G E 6 - 1 9  

O C T O B E R  2 0 0 8  

 

standard to single-family dwellings and 
condominium conversion projects. 

 
Action 1.4 As a condition of development approval, new 

commercial and industrial projects located adjacent 
to residential areas shall demonstrate reduction of 
potential noise impacts on neighboring residential 
development to acceptable levels. 

 
 
Goal 2: Reduced noise impacts from transportation noise 

sources. 
 
Action 2.1 Enforce State Motor Vehicle noise standards for 

cars, trucks, and motorcycles through coordination 
with the California Highway Patrol and the County 
of Los Angeles Sheriff’s Department. 

 
Action 2.2 Encourage industrial and commercial activities to 

restrict their receiving operations to daytime 
periods. 

 
Action 2.3 Require new commercial/industrial/mixed use 

development proposals to designate delivery and 
loading/unloading areas away from residential uses. 

 
Action 2.4 Work with other jurisdictions and agencies to 

monitor and decrease noise levels. 
 
 
Goal 3: Effective implementation of measures to control 

non-transportation noise impacts. 
 
Action 3.1 Enforce the comprehensive community noise 

ordinance to ensure that City residents are not 
exposed to excessive noise levels from stationary 
noise sources including but not limited to 
gatherings, entertainment devices, loudspeakers, 
loading and unloading, powered model vehicles, 
and vehicle repairs and alarms.  

 
Action 3.2 All new residential projects to be constructed near 

existing stationary sources of noise (including but 
not limited to industrial activities, commercial 
facilities, and public parks with sports activities) 
must achieve a minimum of 20 dBA of building 
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noise reduction.  Establish a threshold on the 
number of residential units permitted near existing 
stationary sources of noise. 

 
Action 3.3 Reduce construction-related noise using control 

measures at all construction sites, including but not 
limited to the use of mufflers on construction 
equipment or the physical separation or machinery 
from adjacent residential uses. 

 
Action 3.4 The Planning Division shall act as the City noise 

control coordinating agency and will ensure the 
continued operation of City noise enforcement 
efforts. 
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Appendix C 
 

Noise Measurement DataA 



PROJECT: Willard and Garvey Residential Project JOB #: 1445‐2019‐02

NOISE METER Piccolo II SLM, 24‐Hour Measurement DATE: 04‐Mar‐20

LOCATION: PROPERTY LINE TO THE NORTH BY: D. Shivaiah

Time Leq Lmin Lmax L2 L8 L25 L50

12:00 AM 45.6 39.6 60.6 49.6 47.5 45.9 44.6

1:00 AM 38.1 33.4 52.9 46.6 40.4 37.2 35.6

2:00 AM 45.0 34.7 57.7 49.8 48.6 47.3 44

3:00 AM 51.5 45.8 67.1 55.7 53.8 52.1 50.5

4:00 AM 50.8 45.9 67.2 53.8 52.3 51.3 50.1

5:00 AM 49.4 45.6 63.2 53.4 51.1 49.5 48.6

6:00 AM 50.4 45.2 62 56.9 54.2 50.4 48.2

7:00 AM 52.2 46 69.6 58.5 55.3 52.2 50.1

8:00 AM 51.9 43.5 66 58.6 55.5 52.8 49.8

9:00 AM 51.2 40.2 73.8 57.5 52.3 47.2 44.9

10:00 AM 52.1 38.5 76 60 52 46.9 43.5

11:00 AM 48.7 39.1 64.9 56.3 52.8 48 44.9

12:00 PM 49.6 39.4 77.5 54.8 51.2 46.7 44.4

1:00 PM 47.6 39.5 63.9 55.2 50.7 47.1 45.3

2:00 PM 50.3 40.3 70.7 56.9 52.2 49 46.9

3:00 PM 50.7 44.1 68.2 57.3 53.8 50.7 48.6

4:00 PM 51.7 43.5 74.5 59 53.8 49.5 47.7

5:00 PM 49.3 41.6 66.4 56.6 52.9 49.3 46.7

6:00 PM 47.9 39.2 69.5 55.9 51.5 45.9 43.6

7:00 PM 47.3 39.1 67.8 55.7 49.1 44.1 42.4

8:00 PM 45.5 39.1 63.4 54.6 47.5 43.5 42.3

9:00 PM 47.4 40.3 67.7 56.9 49.7 44.2 42.8

10:00 PM 45.7 40.6 63.9 53.2 47.1 44.9 43.9

11:00 PM 44.7 41.1 58.7 50.3 45.8 44.4 43.6

Daytime 49.8 38.5 77.5 57.0 52.3 48.5 46.2

Nighttime 48.5 33.4 67.2 53.2 50.9 48.9 47.3
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PROJECT: Willard and Garvey Residential Project JOB #: 1445‐2019‐02

NOISE METER Piccolo II SLM, 24‐Hour Measurement DATE: 04‐Mar‐20

LOCATION: PROPERTY LINE TO THE SOUTH BY: D. Shivaiah

Time Leq Lmin Lmax L2 L8 L25 L50

12:00 AM 49.6 63.4 40.8 55.2 52.5 50.4 48.5

1:00 AM 44.4 63.7 34.4 52.8 48.4 43.4 39.1

2:00 AM 50.4 65.5 36.9 55.3 53.8 52.4 49.5

3:00 AM 55.1 59.9 49.1 58 57.2 56.2 54.7

4:00 AM 55.0 61.1 50.7 57.4 56.7 56 54.8

5:00 AM 54.2 62.6 51.1 57.1 55.8 54.7 53.9

6:00 AM 52.6 61.5 49.9 55.3 54 52.9 52.2

7:00 AM 51.4 71.1 48.2 55.2 53 51.4 50.6

8:00 AM 51.0 73.6 47 56.5 52.4 50.6 49.4

9:00 AM 47.3 67.2 42.6 50.5 48.8 47.9 47.1

10:00 AM 52.0 76.3 40.8 58 49.1 45.8 44.5

11:00 AM 48.2 67.2 40.9 55.5 50.4 46.3 44.1

12:00 PM 45.0 61.7 40.3 51.1 46 44.2 43.2

1:00 PM 45.5 63.2 40.2 52.6 47.4 44.4 42.8

2:00 PM 50.4 76.3 40.6 52.9 48.7 45.3 43.8

3:00 PM 50.5 63.9 44.5 56 53.4 50.9 49.2

4:00 PM 50.1 68 43.6 57.3 53 49.6 48

5:00 PM 46.3 68.6 41.4 51.3 48.4 46.4 45

6:00 PM 49.8 66.8 39.4 57.3 55.2 48.8 45.3

7:00 PM 49.4 70.2 39.4 56 51 46.8 44.2

8:00 PM 44.6 61.6 39.4 50.8 46.7 44.3 43

9:00 PM 48.0 64.4 40.9 58.3 50.3 45.6 43.9

10:00 PM 46.8 62.6 41.7 53.4 47.9 45.9 45

11:00 PM 46.7 63.4 41.6 53.2 49.2 46.4 45

Daytime 49.1 61.6 48.2 55.3 50.9 47.8 46.3

Nighttime 52.3 59.9 51.1 55.9 54.4 53.2 51.8
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Appendix D 
 

SoundPLAN Worksheets 
 

 



Frequency spectrum [dB(A)] Corrections

Source name Reference Level 125 250 500 1 2 4 8 Cwall CI CT

dB(A) Hz Hz Hz kHz kHz kHz kHz dB(A) dB(A) dB(A)
HVAC-1 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-2 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-3 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-4 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-5 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-6 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-7 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-8 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-9 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-10 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-11 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-12 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-13 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-14 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-15 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-16 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-17 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-18 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-19 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-20 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-21 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-22 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-23 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-24 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-25 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-26 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-27 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-28 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-29 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-30 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -
HVAC-31 Lw/unit Day 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Night 76.0 51.5 57.5 66.9 70.6 70.8 70.1 59.0 - - -

Willard and Garvey Residential Development Noise Impact
Noise emissions of industry sources

RK Engineering Group Inc.



Limit Level w/o NP Level w NP Difference Conflict

No. Receiver name Building Floor Day Night Day Night Day Night Day Night Day Night

side dB(A) dB(A) dB(A) dB dB
1 Receiver to the East-1 - GF - - 51.4 51.4 51.6 51.6 0.2 0.2 - -
2 Receiver to the East-2 - GF - - 51.2 51.2 51.3 51.3 0.1 0.1 - -
3 Receiver to the North-1 - GF - - 48.6 48.6 43.2 43.2 -5.5 -5.5 - -
4 Receiver to the North-2 - GF - - 43.4 43.4 38.0 38.0 -5.5 -5.5 - -
5 Receiver to the South-1 - GF - - 61.2 61.2 52.4 52.4 -8.8 -8.8 - -
6 Receiver to the South-2 - GF - - 45.4 45.4 42.4 42.4 -3.0 -3.0 - -
7 Receiver to the West-1 - GF - - 52.2 52.2 44.4 44.4 -7.8 -7.8 - -

Willard and Garvey Residential Development Noise Impact
Receiver list

RK Engineering Group Inc.



Level w/o NP Level w NP

Source name Day Night Day Night

dB(A) dB(A)

Receiver to the East‐1 GF 51.4 51.4 51.6 51.6

HVAC-1 7.8 7.8 7.8 7.8
HVAC-2 9.8 9.8 9.8 9.8
HVAC-3 12.4 12.4 12.4 12.4
HVAC-4 29.9 29.9 29.9 29.9
HVAC-5 10.4 10.4 10.2 10.2
HVAC-6 11.0 11.0 10.2 10.2
HVAC-7 17.4 17.4 14.5 14.5
HVAC-8 18.3 18.3 14.8 14.8
HVAC-9 14.5 14.5 14.0 14.0
HVAC-10 13.7 13.7 13.4 13.4
HVAC-11 12.0 12.0 12.0 12.0
HVAC-12 27.1 27.1 21.6 21.6
HVAC-13 14.3 14.3 14.3 14.3
HVAC-14 43.6 43.6 43.6 43.6
HVAC-15 43.6 43.6 43.7 43.7
HVAC-16 43.7 43.7 43.7 43.7
HVAC-17 43.6 43.6 43.6 43.6
HVAC-18 40.6 40.6 41.3 41.3
HVAC-19 40.3 40.3 41.1 41.1
HVAC-20 40.1 40.1 41.0 41.0
HVAC-21 39.7 39.7 40.6 40.6
HVAC-22 24.4 24.4 16.2 16.2
HVAC-23 24.3 24.3 16.0 16.0
HVAC-24 24.1 24.1 15.6 15.6
HVAC-25 9.8 9.8 9.8 9.8
HVAC-26 7.7 7.7 7.7 7.7
HVAC-27 7.6 7.6 7.6 7.6
HVAC-28 10.2 10.2 10.2 10.2
HVAC-29 10.4 10.4 10.4 10.4
HVAC-30 28.4 28.4 28.4 28.4
HVAC-31 28.1 28.1 28.1 28.1

Receiver to the East‐2 GF 51.2 51.2 51.3 51.3

HVAC-1 5.0 5.0 5.0 5.0
HVAC-2 12.6 12.6 12.6 12.6
HVAC-3 7.8 7.8 7.8 7.8
HVAC-4 26.7 26.7 26.7 26.7
HVAC-5 26.7 26.7 26.7 26.7
HVAC-6 9.7 9.7 9.5 9.5
HVAC-7 13.5 13.5 12.4 12.4
HVAC-8 13.1 13.1 11.8 11.8
HVAC-9 11.6 11.6 11.6 11.6
HVAC-10 11.7 11.7 11.7 11.7
HVAC-11 10.1 10.1 10.1 10.1
HVAC-12 12.2 12.2 12.2 12.2
HVAC-13 11.6 11.6 11.6 11.6
HVAC-14 39.8 39.8 40.5 40.5
HVAC-15 39.5 39.5 40.3 40.3
HVAC-16 39.3 39.3 40.2 40.2
HVAC-17 39.1 39.1 40.1 40.1
HVAC-18 43.2 43.2 43.2 43.2
HVAC-19 43.3 43.3 43.3 43.3
HVAC-20 43.4 43.4 43.4 43.4
HVAC-21 43.4 43.4 43.4 43.4
HVAC-22 19.7 19.7 29.4 29.4
HVAC-23 32.2 32.2 29.7 29.7
HVAC-24 31.8 31.8 29.3 29.3
HVAC-25 31.5 31.5 29.0 29.0
HVAC-26 32.2 32.2 28.2 28.2
HVAC-27 31.9 31.9 27.9 27.9
HVAC-28 30.3 30.3 25.0 25.0
HVAC-29 31.7 31.7 25.5 25.5
HVAC-30 19.1 19.1 19.1 19.1
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Contribution levels of the receivers
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Level w/o NP Level w NP

Source name Day Night Day Night

dB(A) dB(A)
HVAC-31 21.3 21.3 21.3 21.3

Receiver to the North‐1 GF 48.6 48.6 43.2 43.2

HVAC-1 8.9 8.9 7.3 7.3
HVAC-2 15.3 15.3 13.4 13.4
HVAC-3 15.1 15.1 13.5 13.5
HVAC-4 19.5 19.5 17.3 17.3
HVAC-5 19.3 19.3 17.6 17.6
HVAC-6 48.4 48.4 41.6 41.6
HVAC-7 31.8 31.8 36.0 36.0
HVAC-8 27.6 27.6 32.6 32.6
HVAC-9 23.3 23.3 17.2 17.2
HVAC-10 22.6 22.6 16.8 16.8
HVAC-11 16.8 16.8 14.9 14.9
HVAC-12 17.0 17.0 15.0 15.0
HVAC-13 16.9 16.9 14.7 14.7
HVAC-14 11.2 11.2 10.5 10.5
HVAC-15 11.5 11.5 10.6 10.6
HVAC-16 11.9 11.9 10.7 10.7
HVAC-17 11.4 11.4 9.2 9.2
HVAC-18 9.4 9.4 9.3 9.3
HVAC-19 9.3 9.3 9.2 9.2
HVAC-20 9.2 9.2 9.1 9.1
HVAC-21 9.1 9.1 9.0 9.0
HVAC-22 8.8 8.8 8.7 8.7
HVAC-23 8.9 8.9 8.8 8.8
HVAC-24 9.0 9.0 8.9 8.9
HVAC-25 9.0 9.0 8.9 8.9
HVAC-26 6.4 6.4 6.0 6.0
HVAC-27 6.4 6.4 6.0 6.0
HVAC-28 6.7 6.7 6.1 6.1
HVAC-29 6.8 6.8 6.1 6.1
HVAC-30 19.3 19.3 13.7 13.7
HVAC-31 18.2 18.2 12.8 12.8

Receiver to the North‐2 GF 43.4 43.4 38.0 38.0

HVAC-1 5.4 5.4 4.3 4.3
HVAC-2 13.9 13.9 13.8 13.8
HVAC-3 14.0 14.0 12.1 12.1
HVAC-4 14.4 14.4 13.7 13.7
HVAC-5 14.8 14.8 14.5 14.5
HVAC-6 16.2 16.2 15.2 15.2
HVAC-7 37.5 37.5 31.8 31.8
HVAC-8 39.5 39.5 32.1 32.1
HVAC-9 17.3 17.3 16.8 16.8
HVAC-10 17.0 17.0 16.3 16.3
HVAC-11 20.1 20.1 19.8 19.8
HVAC-12 20.4 20.4 20.0 20.0
HVAC-13 20.6 20.6 20.1 20.1
HVAC-14 26.5 26.5 24.8 24.8
HVAC-15 26.6 26.6 25.0 25.0
HVAC-16 27.6 27.6 25.6 25.6
HVAC-17 28.9 28.9 26.1 26.1
HVAC-18 27.5 27.5 22.8 22.8
HVAC-19 27.5 27.5 22.6 22.6
HVAC-20 27.4 27.4 22.4 22.4
HVAC-21 27.4 27.4 22.3 22.3
HVAC-22 22.9 22.9 15.9 15.9
HVAC-23 22.8 22.8 15.8 15.8
HVAC-24 22.7 22.7 15.7 15.7
HVAC-25 22.6 22.6 15.5 15.5
HVAC-26 14.6 14.6 15.1 15.1
HVAC-27 13.3 13.3 13.9 13.9
HVAC-28 11.1 11.1 12.0 12.0
HVAC-29 10.9 10.9 11.8 11.8
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Level w/o NP Level w NP

Source name Day Night Day Night

dB(A) dB(A)
HVAC-30 31.9 31.9 22.7 22.7
HVAC-31 23.1 23.1 19.4 19.4

Receiver to the South‐1 GF 61.2 61.2 52.4 52.4

HVAC-1 12.0 12.0 6.8 6.8
HVAC-2 8.8 8.8 7.1 7.1
HVAC-3 8.4 8.4 7.1 7.1
HVAC-4 7.1 7.1 6.8 6.8
HVAC-5 10.8 10.8 9.6 9.6
HVAC-6 6.1 6.1 5.7 5.7
HVAC-7 8.8 8.8 10.3 10.3
HVAC-8 9.0 9.0 8.7 8.7
HVAC-9 12.9 12.9 12.6 12.6
HVAC-10 12.1 12.1 11.8 11.8
HVAC-11 17.4 17.4 17.3 17.3
HVAC-12 17.2 17.2 17.1 17.1
HVAC-13 17.0 17.0 16.9 16.9
HVAC-14 11.7 11.7 11.5 11.5
HVAC-15 11.5 11.5 11.3 11.3
HVAC-16 11.5 11.5 11.3 11.3
HVAC-17 11.3 11.3 11.1 11.1
HVAC-18 13.2 13.2 11.9 11.9
HVAC-19 13.7 13.7 12.0 12.0
HVAC-20 14.6 14.6 12.6 12.6
HVAC-21 15.5 15.5 12.8 12.8
HVAC-22 50.7 50.7 42.5 42.5
HVAC-23 51.8 51.8 43.3 43.3
HVAC-24 53.2 53.2 44.2 44.2
HVAC-25 54.6 54.6 45.1 45.1
HVAC-26 53.5 53.5 44.2 44.2
HVAC-27 51.9 51.9 43.3 43.3
HVAC-28 49.7 49.7 41.8 41.8
HVAC-29 48.7 48.7 41.2 41.2
HVAC-30 14.5 14.5 13.2 13.2
HVAC-31 15.6 15.6 14.5 14.5

Receiver to the South‐2 GF 45.4 45.4 42.4 42.4

HVAC-1 15.3 15.3 15.0 15.0
HVAC-2 15.7 15.7 15.2 15.2
HVAC-3 21.5 21.5 17.6 17.6
HVAC-4 16.3 16.3 15.4 15.4
HVAC-5 33.7 33.7 27.2 27.2
HVAC-6 12.6 12.6 7.6 7.6
HVAC-7 29.4 29.4 16.8 16.8
HVAC-8 29.6 29.6 16.9 16.9
HVAC-9 37.1 37.1 30.7 30.7
HVAC-10 37.4 37.4 30.9 30.9
HVAC-11 36.7 36.7 30.7 30.7
HVAC-12 37.4 37.4 31.3 31.3
HVAC-13 35.0 35.0 29.0 29.0
HVAC-14 12.6 12.6 11.8 11.8
HVAC-15 12.4 12.4 12.3 12.3
HVAC-16 12.3 12.3 12.2 12.2
HVAC-17 11.7 11.7 11.6 11.6
HVAC-18 11.9 11.9 11.6 11.6
HVAC-19 11.9 11.9 11.6 11.6
HVAC-20 11.9 11.9 11.5 11.5
HVAC-21 12.0 12.0 11.5 11.5
HVAC-22 18.6 18.6 16.2 16.2
HVAC-23 19.1 19.1 16.6 16.6
HVAC-24 19.6 19.6 17.1 17.1
HVAC-25 20.4 20.4 18.1 18.1
HVAC-26 23.4 23.4 28.7 28.7
HVAC-27 24.4 24.4 29.3 29.3
HVAC-28 26.5 26.5 35.7 35.7
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Level w/o NP Level w NP

Source name Day Night Day Night

dB(A) dB(A)
HVAC-29 27.8 27.8 36.6 36.6
HVAC-30 24.3 24.3 18.6 18.6
HVAC-31 36.1 36.1 26.5 26.5

Receiver to the West‐1 GF 52.2 52.2 44.4 44.4

HVAC-1 22.2 22.2 14.3 14.3
HVAC-2 48.2 48.2 40.5 40.5
HVAC-3 34.2 34.2 22.2 22.2
HVAC-4 36.0 36.0 23.2 23.2
HVAC-5 49.1 49.1 41.2 41.2
HVAC-6 23.6 23.6 17.6 17.6
HVAC-7 12.2 12.2 10.0 10.0
HVAC-8 12.6 12.6 11.0 11.0
HVAC-9 37.6 37.6 31.1 31.1
HVAC-10 37.9 37.9 31.1 31.1
HVAC-11 18.3 18.3 15.1 15.1
HVAC-12 15.4 15.4 15.0 15.0
HVAC-13 14.8 14.8 14.4 14.4
HVAC-14 9.8 9.8 9.4 9.4
HVAC-15 9.8 9.8 9.4 9.4
HVAC-16 9.0 9.0 8.3 8.3
HVAC-17 10.2 10.2 9.4 9.4
HVAC-18 6.0 6.0 4.9 4.9
HVAC-19 5.8 5.8 4.8 4.8
HVAC-20 5.6 5.6 4.8 4.8
HVAC-21 5.7 5.7 4.9 4.9
HVAC-22 5.8 5.8 5.3 5.3
HVAC-23 6.0 6.0 5.5 5.5
HVAC-24 6.4 6.4 5.9 5.9
HVAC-25 6.6 6.6 6.1 6.1
HVAC-26 7.5 7.5 6.9 6.9
HVAC-27 7.8 7.8 7.1 7.1
HVAC-28 8.4 8.4 7.5 7.5
HVAC-29 8.7 8.7 7.7 7.7
HVAC-30 18.6 18.6 17.4 17.4
HVAC-31 18.2 18.2 17.0 17.0
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May 14, 2019
J.N.: 2783.00

Mr. Steve Armanino
The Olson Company
3010 Old Ranch Parkway, Suite 100
Seal Beach, California 90740

Subject: Geotechnical Due-Diligence Investigation and Percolation Study, Proposed 
Multi-Family Residential Development, 3133, 3141 & 3149 Willard Avenue,
Rosemead, California.

Dear Mr. Armanino,

Albus-Keefe & Associates, Inc. is pleased to present to you our geotechnical due-diligence report for 
the proposed residential development at the subject site.  This report presents the results of our
historical photos review, subsurface exploration, laboratory testing, and engineering analyses.  
Conclusions relevant to the feasibility of the proposed site development are also presented in this 
report based on the findings of our work.

We appreciate this opportunity to be of service to you.  If you have any questions regarding the 
contents of this report, please do not hesitate to call.  

Sincerely, 

ALBUS-KEEFE & ASSOCIATES, INC. 

Paul Hyun Jin Kim
Associate Engineer
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1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

The purpose of our work was to evaluate the feasibility of proposed site development in order to 
assist you in your land acquisition evaluation and due-diligence review.  The scope of our work for 
this investigation was focused primarily on the geotechnical issues that we expect could have 
significant fiscal impacts on future site development.  While this report is comprehensive for the 
intended purpose, it is not intended for final design purposes.  As such, additional geotechnical 
studies may be warranted based on our review of future rough grading plans and foundation plans. 
The scope of our geotechnical due-diligence work included the following:  
 

 Review of published geologic and seismic data for the site and surrounding area 
 

 Review of historical photos for the surrounding area 
 

 Excavation and sampling of three exploratory borings 
 

 Excavation and installation of one percolation test boring 
 

 Engineering analyses of data from the exploration and laboratory testing 
 
 Evaluation of site seismicity, liquefaction potential, and settlement potential 

 
 Preparation of this report 

 

1.2 SITE LOCATION AND DESCRIPTION 

The site is located at 3133, 3141 & 3149 Willard Avenue in the city of Rosemead, California. The 
site is bordered by single-family residences to the north and south, Willard Avenue to the east, and a 
utility easement to the west. The location of the site and its relationship to the surrounding areas are 
shown on Figure 1, Site Location Map. 
 
The site is irregular in shape and comprises approximately 1.2 acres of land. The site is currently 
occupied by two one-story residential buildings. The residential building at the northeast corner of 
the site is unoccupied. Remnants of building foundations were also observed at certain portions of 
the site. Other site improvements include a detached garage and a storage shed.  
 
Topography within the site varies with elevations of approximately 263 to 266 feet above mean sea 
level (MSL), based on google earth. Site drainage is via sheet flow directed to east toward Willard 
Avenue. Vegetation within the site consist of grass and medium size trees scattered throughout the 
site.  
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1.3 PROPOSED DEVELOPMENT 

We understand the site will be developed for residential use consisting of 29 units of three- story 
townhomes. It is anticipated that all proposed structures will be constructed on grade (i.e. no 
subterranean elements). Associated interior driveways, perimeter/retaining walls, underground 
utilities and a storm water infiltration system are also planned.   
 
No grading or structural plans were available in preparing of this report.  However, we anticipate 
that minor rough grading of the site will be required to achieve future surface configuration and we 
expect the proposed residential dwellings will be wood-framed structures with concrete slabs on 
grade yielding relatively light foundation loads.  
 

2.0 INVESTIGATION 

2.1 RESEARCH  

We have reviewed the referenced geologic publications, maps, and historical aerial photos of the 
vicinity. Data from these sources were utilized to the development of some of our findings and 
conclusions presented in this report.  In 1948, the site appears to consist of a couple of single-family 
residence at the east portion of the site. These residences are likely the current single-family 
residences that exist today. During 1948 to 1952, four small- to medium-sized structures were 
constructed in the central and western portion of the site. During 1972 to 1980, the structures located 
at the central and western portion of the site were demolished.  
 

2.2 SUBSURFACE EXPLORATION 

Subsurface exploration for this investigation was conducted at the site on April 30, 2019 and 
consisted of drilling three (3) exploratory borings.  The borings were drilled to maximum depths of 
approximately 51.5 feet below the existing ground surface utilizing a truck-mounted, hollow-stem-
auger drill rig. Representatives of Albus-Keefe & Associates, Inc. logged the exploratory 
excavations.  Visual and tactile identifications were made of the materials encountered, and their 
descriptions are presented on the Exploration Logs in Appendix A.  The approximate locations of the 
exploratory excavations completed by this firm are shown on the enclosed Geotechnical Map, Plate 
1. 
 
Bulk, relatively undisturbed and Standard Penetration Test (SPT) samples were obtained at selected 
depths within the exploratory boring for subsequent laboratory testing.  Relatively undisturbed 
samples were obtained using a 3-inch O.D., 2.5-inch I.D., California split-spoon soil sampler lined 
with brass rings.  SPT samples were obtained from the boring using a standard, unlined SPT soil 
sampler.  During each sampling interval, the sampler was driven 18 inches with successive drops of 
a 140-pound automatic hammer falling 30 inches.  The number of blows required to advance the 
sampler was recorded for each six inches of advancement.  The total blow count for the lower 12 
inches of advancement per soil sample is recorded on the exploration log.  Samples were placed in 
sealed containers or plastic bags and transported to our laboratory for analyses.  The borings were 
backfilled with auger cuttings upon completion of sampling.   
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In addition, two percolation test boring, P-1 and P-2, were also excavated to an approximate depth of 
25 and 10 feet in the vicinity of exploratory boring B-1 for subsequent percolation testing. The 
percolation test well was later backfilled with auger cuttings upon completion of testing.   Results of 
our percolation testing are discussed later in this report in Section 5.11. 
 

2.3 LABORATORY TESTING  

Selected samples of representative earth materials from the borings were tested in our laboratory.  
Tests consisted of in-situ moisture and dry density, maximum dry density and optimum moisture 
content, expansion index, soluble sulfate content, percent passing No. 200 sieve, 
consolidation/collapse potential, direct shear, Atterberg Limits, corrosivity (pH, chloride, & 
minimum resistivity), Atterberg limits, and grain size analysis.  Descriptions of laboratory testing 
and a summary of the test results are presented in Appendix B and on the exploration log in 
Appendix A.  
 

3.0 SUBSURFACE CONDITIONS 

3.1 SOIL CONDITIONS 

Descriptions of the earth materials encountered during our investigation are summarized below and 
are presented in detail on the Exploration Logs presented in Appendix A. 
 
Soils encountered at the site consist of artificial fill materials overlying alluvial deposits.  The 
artificial fill materials typically consist of brown silty sand. The artificial fill was typically moist and 
loose to medium dense. Pores were observed within the central and western portions of the site.  The 
maximum thickness of the fill encountered varied from approximately 5 to 6 feet below existing 
grades.  Deeper fills associated with the previously existing improvements may also be present on 
site. 
 
The alluvial deposits were encountered below the artificial fill materials to the maximum depth of 
exploration, 51.5 feet below the ground surface. The alluvial deposits consisted predominantly of 
coarse-grained material and with occasional layers of fine-grained material at depth. The coarse-
grained material was typically brown sand with varying amounts of silt. These deposits are slightly 
moist to moist and loose to very dense. The fine-grained material consisted of brown clay and silt. 
These deposits are typically was typically moist and very stiff. The upper alluvium was also 
observed to contain pores within the central and western portions of the site.   
 

3.2 GROUNDWATER 

A review of the CDMG Seismic Hazard Zone Report 024 indicates that historical high groundwater 
levels for the general site area is as shallow as 10 feet below the existing ground surface. 
Groundwater was not encountered during this firm’s subsurface exploration to the maximum depth 
explored, approximately 51.5 feet below the existing ground surface.  A review of the Los Angeles 
County monitoring well database indicates well number 2924E is approximately 0.4 miles to the 
southeast with data indicating historic groundwater has been in a downward trend since 1957. 
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Existing groundwater in the past 10 years has fluctuated from 60 to 95 feet below the existing 
ground surface. It is therefore concluded that groundwater can at least be as shallow as 60 feet below 
the existing ground surface.   
 

3.3 FAULTING 

Geologic literature and field exploration do not indicate the presence of active faulting within the 
site.  The site does not lie within an "Earthquake Fault Zone" as defined by the State of California in 
the Alquist-Priolo Earthquake Fault Zoning Act.  Table 3.1 presents a summary of all the known 
seismically active faults within 10 miles of the site based on the 2008 National Seismic Hazards 
Maps. 
 

Table 3.1 
Summary of Faults 

 

Name Distance 
(miles) 

Slip Rate 
(mm/yr.) 

Preferred 
Dip 

(degrees) 

Slip 
Sense 

Rupture 
Top 
(km) 

Fault 
Length 
(km) 

Elysian Park (Upper) 0.97 1.3 50 reverse 3 20 
Raymond 4.28 1.5 79 strike slip 0 22 

Elsinore;W+GI+T+J 5.25 n/a 84 strike slip 0 199 
Elsinore;W+GI+T 5.25 n/a 84 strike slip 0 124 

Elsinore;W 5.25 2.5 75 strike slip 0 46 
Elsinore;W+GI 5.25 n/a 81 strike slip 0 83 

Elsinore;W+GI+T+J+CM 5.25 n/a 84 strike slip 0 241 
Verdugo 6.07 0.5 55 reverse 0 29 

Puente Hills (LA) 7.09 0.7 27 thrust 2.1 22 
Sierra Madre 7.67 2 53 reverse 0 57 

Sierra Madre Connected 7.67 2 51 reverse 0 76 
Clamshell-Sawpit 9.13 0.5 50 reverse 0 16 

Hollywood 9.2 1 70 strike slip 0 17 
Puente Hills (Santa Fe 

Springs) 9.94 0.7 29 thrust 2.8 11 

 
 

4.0 ANALYSES 

4.1 SEISMICITY 

We have performed probabilistic seismic analyses utilizing the U.S. Seismic Design Maps web 
application by the U.S. Geological Survey (USGS).  From our analyses, we obtain a PGA of 0.956 in 
accordance with Figure 22-7 of ASCE 7-10.  The FPGA factor for site class D is 1.0.  Therefore, the 
PGAM = 1.0 x 0.956 = 0.96g.  The mean event associated with a probability of exceedance equal to 
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2% over 50 years has a moment magnitude of 6.65 and the mean distance to the seismic source is 4.3 
miles.  
 

4.2 SETTLEMENT 

Based on the anticipated foundation loads and provided the existing artificial fill soils (upper 4.5 to 6 
feet of existing soils) are removed and recompacted as engineered compacted fill, the total and 
differential static settlements are not anticipated to exceed 1 inch and ½-inch over 30 feet, 
respectively, for the proposed residential structures.  
 

4.3 LIQUEFACTION 

We have performed engineering analyses to evaluate the potential for liquefaction at the site if the 
design earthquake event were to occur.  Our analyses followed the guidelines presented in the CGS 
Special Publication 117A (2008) and the procedures by Youd, et al. (2001).  These analyses are 
based on field test data and laboratory test results from this investigation. 
 
Our liquefaction analyses were based on the soil profile from both borings B-1 and are provided on 
Plate C-1 in Appendix C.  High groundwater was assumed at a depth of 60 feet below the existing 
ground surface based on our discussion in Section 3.2.  This assumption is considered very 
conservative.  Based on our analyses, the subsurface soils at the subject site are not prone to 
liquefaction during a strong ground motion event due to the great depth to groundwater.  
 
Seismic-induced settlement can occur both above and below the groundwater table during a strong 
seismic event.  Due to the proximity of the active Woodman Hill fault, we have estimated the dry 
seismic settlement using the Tokumatsu and Seed (1987) Method. The analyses indicate a total dry 
seismic settlement of 2.0.  Martin and Lew (1999) recommend that the dry seismic settlement 
estimate be multiplied by two to account for multi-direction shaking.  Therefore, the total estimated 
dry seismic settlement is estimated to be 4.0 inches.  However, if we assume that the upper 5 feet of 
existing soils are removed and recompacted, the total settlement reduces to 3.7 inches.   
 
Seismic-induced differential settlement is not expected to exceed one half the total settlement 
according to Martin and Lew (1999).  The differential dry seismic settlement can be less than one 
half the total dry seismic settlement at sites with relatively uniform soil conditions and deep 
sediments.  We estimate that differential dry seismic settlement of the proposed structure will not 
exceed 1.9 inches in 30 horizontal feet during the design event provided the upper 5 feet of existing 
soils are removed and recompacted. The results of these analyses are provided in Appendix C on 
Plate C-2.   
 

5.0 CONCLUSIONS 

5.1 FEASIBILITY OF PROPOSED DEVELOPMENT 

From a geotechnical point of view, the proposed site development is considered feasible provided 
appropriate geotechnical recommendations are incorporated into the design and construction of the 
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project.  Key issues that could have significant fiscal impacts on the geotechnical aspects of the 
proposed site development are discussed in the following sections of this report.   

5.2 GEOLOGIC HAZARDS 

5.2.1 Ground Rupture 

No known active faults are known to project through the site nor does the site lie within the 
boundaries of an “Earthquake Fault Zone” as defined by the State of California in the Alquist-Priolo 
Earthquake Fault Zoning Act. Therefore, the potential for ground rupture due to an earthquake 
beneath the site is considered low.  The nearest zoned fault is the Workman Hill Fault located 
approximately 0.60 miles southwest.   
 

5.2.2 Ground Shaking 

The site is situated in a seismically active area that has historically been affected by generally 
moderate to occasionally high levels of ground motion.  The site lies in relatively close proximity to 
several seismically active faults; therefore, during the life of the proposed structures, the property 
will probably experience similar moderate to occasionally high ground shaking from these fault 
zones, as well as some background shaking from other seismically active areas of the Southern 
California region.  Potential ground accelerations have been estimated for the site and are presented 
in Section 4.1 of this report.  Design and construction in accordance with the current California 
Building Code (C.B.C.) requirements is anticipated to adequately address potential ground shaking.  
 

5.2.3 Liquefaction 

Based on our engineering analyses discussed previously, the site is not subject to the effects of 
liquefaction.  However, the upper 50 feet of native soils located above historic high groundwater are 
susceptible to dry seismic settlement. The results of our analyses indicate a total seismic settlement 
of 3.7 inches and a differential settlement of 1.9 inches over 30 feet.  
 
Based on the State of California Special Publication 117A, hazards from liquefaction should be 
mitigated to the extent required to reduce seismic risk to “acceptable levels”.  The acceptable level 
of risk means, “that level that provides reasonable protection of the public safety” [California Code 
of Regulations Title 14, Section 3721 (a)].  Protection of public safety does not require that 
structures be resistant to cracking or general distress due to differential movements.  As such, a 
greater allowance for differential movement during liquefaction events is acceptable compared to the 
design requirements for static conditions.   
 
The use of well-reinforced foundations, such as post-tensioned slabs, grade beams with structural 
slabs, or mat foundations have been proven to adequately provide basal support for similar structures 
during seismic events comparable to the predicted site event.   
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5.3 STATIC SETTLEMENT 

If the artificial fill soils are removed and recompacted as compacted fill, total and differential static 
settlements are anticipated to be less than 1 inch and ½-inch over 30 feet, respectively. These 
estimated magnitudes of static settlements are considered within tolerable limits for the proposed 
foundation loads. 
 

5.4 EXCAVATION AND MATERIAL CHARACTERISTICS 

In general, the existing near-surface soils are considered unsuitable in their existing condition to 
support proposed structural fills and site development.  This condition can be mitigated by removal 
and recompaction of unsuitable soils.  The anticipated depth of removal to mitigate structural load-
induced settlement below the proposed residential buildings, retaining walls, and pavement is on the 
order of 4.5 to 6 feet below existing ground surface.  
 
Temporary construction slopes and trench excavations can likely be cut vertically up to a height of 4 
feet within the onsite materials provided that no surcharging of the excavations is present.  
Temporary excavations greater than 4 feet in height but no greater than 10 feet will likely need to be 
laid back to 1:1 (H:V) or flatter.  Site materials may be prone to sloughing and possible caving if 
allowed to dry.   
 
Demolition of the existing site improvements will generate a considerable amount of concrete and 
asphaltic concrete debris.  Significant portions of concrete and asphaltic concrete debris can likely be 
reduced in size to less than 4 inches and incorporated within fill soils during earthwork operations. 
 
Onsite disposal systems, clarifiers and other underground improvements may be present on site.  If 
encountered during future rough grading, these improvements will require proper abandonment or 
removal.   
 
Off-site improvements exist near and along the property lines.  The presence of the existing offsite 
improvements will limit removals of unsuitable materials adjacent the property lines.  Special 
grading techniques, such as slot cutting, will be required adjacent to the property lines were offsite 
structures are nearby, particularly along the south property line due to the adjacent motel.  
Construction of perimeter site walls will likely require deepened footings or caissons and grade 
beams where removals are restricted by property boundaries. 
 
Subsurface soils are anticipated to be relatively easy to excavate with conventional heavy 
earthmoving equipment.  Removal and recompaction of the site materials will result in some 
moderate shrinkage and subsidence.  Design of site grading will require consideration of this loss 
when evaluating earthwork balance issues. 
 
The existing near surface soils are typically above and below optimum moisture content and is 
anticipated to require the addition of water, drying, and blending to achieve proper compaction. 
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5.5 SHRINGKAGE AND BULKAGE  

Volumetric changes in earth quantities will occur when excavated onsite soil materials are replaced 
as properly compacted fill.  We estimate the existing upper 4.5 to 6 feet of earth materials will shrink 
up to approximately 12 to 17 percent.  The estimates of shrinkage and bulkage are intended as an aid 
for project engineers in determining earthwork quantities.  However, these estimates should be used 
with some caution since they are not absolute values.  Contingencies should be made for balancing 
earthwork quantities based on actual swelling and bulkage that occurs during the grading process. 
 

5.6 SOIL EXPANSION 

Based on our laboratory test results and the USCS visual manual classification, the near-surface soils 
within the site are generally anticipated to possess a Very Low expansion potential.  Additional 
testing for soil expansion may be required subsequent to rough grading and prior to construction of 
foundations and other concrete work to confirm these conditions.   
 

5.7 FOUNDATIONS 

Considering the seismic settlement potential, conventional shallow foundations are not 
recommended for use in supporting the proposed residential structures but would be suitable for 
other structures such as retaining walls and screen walls.  Conventional foundations would likely 
require significant steel reinforcement. Residential structures will likely require support by post-
tensioned slab foundations to mitigate the potential adverse effects from dry seismic settlement. 
 

5.8 CONCRETE MIX DESIGN 

Laboratory testing of onsite soil indicates Negligible soluble sulfate content.  Concrete designed to 
follow the procedures provided in ACI 318, Section 4.3, Table 4.3.1 for negligible sulfate exposure 
are anticipated to be adequate for mitigation of sulfate attack on concrete.  Upon completion of 
rough grading, an evaluation of as-graded conditions and further laboratory testing will be required 
for the site to confirm or modify the conclusions provided in this section.  
 

5.9 CORROSION POTENTIAL 

Laboratory testing of onsite soil indicates indicate a minimum resistivity of 8,500 ohm-cm, chloride 
content of 12.75 ppm, and a pH of 7.26.  Based on laboratory test results, site soils are Moderately 
Corrosive to metals.  Structures fabricated from metals should have appropriate corrosion protection 
if they will be in direct contact with site soils.  Under such conditions, a corrosion specialist should 
provide specific recommendations.   
 

5.10 PAVEMENT SECTIONS 

Existing near-surface soils are anticipated to have a moderate R-value.  Based on the assumed R-
value of 25 and a traffic index of 5.5, a preliminary pavement structural section of 3.0 inches 
asphaltic concrete over 9.0 inches of aggregate base may be used for planning and estimating 
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purpose.  R-value testing will be required subsequent to rough grading and prior to construction of 
interior driveways to confirm these conditions. 
 

5.11 PERCOLATION CHARACTERISTICS 

Based on the subsurface exploration and percolation testing at 3133, 3141 & 3149 Willard Avenue, 
infiltration of storm water is not considered to be feasible due the site being underlain by fine-
grained soils in the upper surface. In addition, interbedded layers of silty sand, clay and silt at depth 
limit the effectiveness of infiltration.  Percolation characteristics of site soils are not anticipated to 
meet the minimum requirements of the Los Angeles County guidelines.   
 

6.0 LIMITATIONS 

This report is based on the proposed development and geotechnical data as described herein.  The 
materials described herein and in other literature are believed representative of the total project area, 
and the conclusions contained in this report are presented on that basis.  However, soil materials can 
vary in characteristics between points of exploration, both laterally and vertically, and those 
variations could affect the conclusions and recommendations contained herein.  As such, observation 
and testing by a geotechnical consultant prior to and during the grading and construction phases of 
the project are essential to confirming the basis of this report. 
 
This report summarizes several geotechnical topics that should be beneficial for project planning and 
budgetary evaluations.  The information presented herein is intended only for a preliminary 
feasibility evaluation and is not intended to satisfy the requirements of a site specific and detailed 
geotechnical investigation required for further planning and permitting. 
 
This report has been prepared consistent with that level of care being provided by other professionals 
providing similar services at the same locale and time period.  The contents of this report are 
professional opinions and as such, are not to be considered a guaranty or warranty. 
 
This report should be reviewed and updated after a period of one year or if the site ownership or 
project concept changes from that described herein. 
 
This report has been prepared for the exclusive use of The Olson Company to assist the project 
consultants in determining the feasibility of the proposed development.  This report has not been 
prepared for use by parties or projects other than those named or described herein.  This report may 
not contain sufficient information for other parties or other purposes. 
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Respectfully submitted, 
 
 
ALBUS-KEEFE & ASSOCIATES, INC  
 
 
 
 
Mark Principe     Paul Hyun Jin Kim 
Staff Engineer     Associate Engineer 
      P.E. 77214 
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EXPLORATION LOGS  
 
 



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

W
ater

C
ore

B
ulk

5

10

15

20

EXPLANATION

Solid lines separate geologic units and/or material types.

Dashed lines indicate unknown depth of geologic unit change or 
material type change.

Solid black rectangle in Core column represents California 
Split Spoon sampler (2.5in ID, 3in OD).

Double triangle in core column represents SPT sampler.

Vertical Lines in core column represents Shelby sampler.

Solid black rectangle in Bulk column respresents large bag 
sample.

Other Laboratory Tests:
Max = Maximum Dry Density/Optimum Moisture Content
EI = Expansion Index
SO4 = Soluble Sulfate Content
DSR = Direct Shear, Remolded
DS = Direct Shear, Undisturbed
SA = Sieve Analysis (1" through #200 sieve)
Hydro = Particle Size Analysis (SA with Hydrometer)
200 = Percent Passing #200 Sieve
Consol = Consolidation
SE = Sand Equivalent
Rval = R-Value
ATT = Atterberg Limits

Albus-Keefe & Associates, Inc. Plate A-1



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

MPHollow-Stem Auger

The Olson Company

B-1

271.5

W
ater

C
ore

B
ulk

140 lbs / 30 in

5

10

15

20

ARTIFICIAL FILL  (Af)
Silty Sand (SM): Dark brown, moist, medium dense, fine to 
medium grained sand, organics, trace fine grained sand, pores, 
pocket of sand

@ 4 ft, loose, increased sand, no pores

ALLUVIUM (Qal)
Silty Sand (SM): Light reddish brown, moist, loose, fine to 
medium grained sand, pores, decreased clay

@ 10 ft, reddish brown gray, slightly moist,
medium dense, fine grained sand, trace fine gravel, iron oxide, 
decreased fines

@ 20 ft, dense

27

30

34

25

14

11

9.2

8.9

10.1

11

16.5

114.7

106.6

125.2

115.3

110.7

Consol SA 
Hydro

Consol
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

MPHollow-Stem Auger

The Olson Company

B-1

271.5

W
ater

C
ore

B
ulk

140 lbs / 30 in

30

35

40

45

@ 30 ft, light brown very dense, fine to medium grained sand

@ 35 ft, dense, fine to coarse grained sand, clay nodules

Silty Sand (SM): Mottled light grayish brown and reddish 
brown, moist, , mica present

Silt (ML): Mottled light grayish brown and reddish brown, 
moist, very stiff, mica present

23

34

31

28

17

SA Hydro
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

MPHollow-Stem Auger

The Olson Company

B-1

271.5

W
ater

C
ore

B
ulk

140 lbs / 30 in

Silty Sand (SM): Mottled light brown and reddish brown, moist, 
dense, fine grained sand, mica present, 2" layer of silt

End of boring at depth of 51.5 ft. Backfilled with  soil cutting. 
No groundwater encountered.

29
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-2

272.5

W
ater

C
ore

B
ulk

140 lbs / 30 in

5

10

15

20

ARTIFICIAL FILL (Af)
Silty Sand (SM): Medium brown, moist, loose, fine to 
medium grained sand, some pores, organics, debris, 
gravel, with clay

@ 4 ft, reddish brown, very moist, very loose, increased pores

ALLUVIUM (Qal)
Silty Sand (SM): Brown medium dense, fine to coarse grained
sand, gravel, organics, pocket of medium grained sand,
some pores

@ 10 ft, reddish brown loose, some clay, decreased pores

@ 15 ft, light brown medium dense, trace fine gravel, iron
oxide

@ 20 ft, dense, decreased gravel

End of  boring at depth of 23 ft. No groundwater encountered. 
Backfilled with soil cutting.

9

19

10

22

5

22

9.6

8.5

9.2

10.3

114.1

114.9

110.3

120.9

SO4 DS 
pH

Resist Ch

Consol

Consol

Albus-Keefe & Associates, Inc. Plate A-



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-3

273.3

W
ater

C
ore

B
ulk

140 lbs / 30 in

5

10

15

20

ARTIFICIAL FILL (Af)
Silty Sand (SM): Brown, moist, medium dense, fine to 
coarse grained sand, organics, coarse gravel

@ 4 ft, loose, increased sand, fine to medium gravel, mica
present
ALLUVIUM (Qal)
Silty Sand (SM): Light brown, very moist, medium dense, 
coarse grained sand

Sand with Silt (SP-SM): Light brown gray, moist, medium 
dense, fine to coarse grained sand, with fine to coarse gravel

Silty Sand (SM): Light brown dense, fine to coarse grained sand,
gravel

@ 16.5 ft, gravel layer

@ 20 ft, 2 inch layer of clayey silt, no gravel

22

28

17

20

13

23

4.2

5.2

6.6

4.4

111

89.2

113.4

115.2
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-3

273.3

W
ater

C
ore

B
ulk

140 lbs / 30 in

30

35

40

45

Lean Clay (CL): Brown, moist, very stiff, fine to medium 
grained sand, trace coarse grained sand, iron oxide, mica present, 
some silt

Silty Sand (SM): Light brown, moist, dense, fine to 
medium grained sand, gravel, mica present, iron oxide

Silty Sand with Gravel (SM): Light brown, slightly moist, very 
dense, fine to coarse grained sand, fine to coarse gravel, mica 
present

Silty Sand (SM): Reddish brown, moist, medium dense, fine to 
coarse grained sand, mica present

Silt (ML): Grayish brown, moist, very stiff, trace fine grained 
sand, mica present, iron oxide specs, some clay

@ 45 ft, hard

13

29

50

9

10

200 ATT

200

200 ATT
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 
(feet)

Lith- 
ology

Blows 
Per 
Foot

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Other 
Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-3

273.3

W
ater

C
ore

B
ulk

140 lbs / 30 in

Silty Sand (SM): Reddish brown, moist, dense, mica present

Clay (CL): Brown, moist, hard, mica present, trace sand, few silt, 
iron oxide
End of boring at depth of 51.5. No groundwater encountered. 
backfilled with soil cutting.

24

32.7
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LABORATORY TESTING PROGRAM 
 
Soil Classification 

Soils encountered within the exploratory borings were initially classified in the field in general 
accordance with the visual-manual procedures of the Unified Soil Classification System (ASTM D 
2487).  The samples were re-examined in the laboratory and classifications reviewed and then 
revised where appropriate.  The assigned group symbols are presented on the Exploration Logs 
provided in Appendix A. 
 
In-Situ Moisture Content and Dry Density 

Moisture content and dry density of in-place soil materials were determined in representative strata.  
Test data are presented on the Exploration Logs provided in Appendix A. 
 
Laboratory Maximum Dry Density 
 
Maximum dry density and optimum moisture content of onsite soils were determined for selected 
samples in general accordance with Method A of ASTM D 1557.  Pertinent test values are given on 
Table B-1. 
 
Direct Shear 

The Coulomb shear strength parameters, angle of internal friction and cohesion, were determined for 
a bulk sample obtained from one our borings.  The tests were performed in general conformance 
with Test Method ASTM D 3080.  The sample was remolded to 90 percent of maximum dry density 
and at the optimum moisture content.  Three specimens were prepared for each test, artificially 
saturated, and then sheared under varied loads at an appropriate constant rate of strain.  Results are 
graphically presented on Plate B-4. 
 
Soluble Sulfate Content 

Chemical analysis was performed on selected samples to determine soluble sulfate content.  The 
tests were performed in accordance with California Test Method No. 417.  The test results are 
included on Table B-1. 
 
Expansion Potential 

An Expansion Index test was performed on a selected sample in accordance with ASTM D 4829.  
The test result and expansion potential are presented on Table B-1. 
 
Atterberg Limits 
 
Atterberg Limits (Liquid Limit, Plastic Limit, and Plasticity Index) were performed in accordance 
with Test Method ASTM D4318.  Pertinent test values are presented within Table B-1. 
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Consolidation 
 
Consolidation Tests were performed by Albus-Keefe & Associates and Geo-logic Associates in 
general conformance with Test Method ASTM D 2435. Axial loads were applied in several 
increments to a laterally restrained 1-inch-thick sample. Loads were applied in geometric 
progression by doubling the previous load, and the resulting deformations were recorded at selected 
time intervals. The test samples were inundated at a selected surcharge loading in order to evaluate 
the effects of a sudden increase in moisture content. Results of these tests are graphically presented 
on Plates B-2 to B-3. 
 
Corrosion 
 
Select samples were tested for minimum resistivity and pH in accordance with California Test 
Method 643.  Results of these tests are provided in Table B-1. 
 
Particle-Size Analyses 

Particle-size analyses were performed on selected samples in accordance with ASTM D 422.  The 
results are presented graphically on the attached Plate B-1. 
 
Hydrometer 

 
Hydrometer analyses were performed on representative samples of site materials in accordance with 
ASTM D 7928.  The results are presented graphically on the attached Plate B-1. 
 

 
TABLE B-1 

SUMMARY OF LABORATORY TEST RESULTS 
 

Boring 
No. 

Sample 
Depth 

(ft.) 

Soil 
Description Test Results 

B-2 0-5 Silty Sand (SM) 

Maximum Dry Density: 
Optimum Moisture Content: 

pH: 
Resistivity: 

Chloride: 
Expansion Index: 

Expansion Potential: 
Soluble Sulfate Content: 

Sulfate Exposure: 

132.5 pcf 
9.5 % 
7.26 

8,500 ohm-cm 
12.75 ppm 

7 
Very Low 
0.000% 

Negligible 

B-3 25 Lean Clay 
Liquid Limit: 

Plasticity Index: 
Percent Passing No. 200 Sieve: 

29 
11 

53.7 
B-3 30 Silty Sand Percent Passing No. 200 Sieve: 25.3 

B-3 45 Silt 
Liquid Limit: 

Plasticity Index: 
Percent Passing No. 200 Sieve 

47 
19 

97.4 
Note:  Additional laboratory test results are provided on the boring logs in Appendix A.  
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CONSOLIDATION

Job Number Location Depth
2783.00 B-1 6

Albus-Keefe & Associates, Inc. Plate B-

Description
Silty Sand (SM)

109.8 15.6 16.7
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CONSOLIDATION

Job Number Location Depth
2783.00 B-1 10

Albus-Keefe & Associates, Inc. Plate B-

Description
Silty Sand (SM)

112.6 10 14.1
Initial Dry Density (pcf) Initial Moisture Content (%) Final Moisture Concent (%)
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CONSOLIDATION

Job Number Location Depth
2783.00 B-2 4

Albus-Keefe & Associates, Inc. Plate B-

Description
Silty Sand (SM)

111.4 9.5 14.1
Initial Dry Density (pcf) Initial Moisture Content (%) Final Moisture Concent (%)
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CONSOLIDATION

Job Number Location Depth
2783.00 B-2 10

Albus-Keefe & Associates, Inc. Plate B-

Description
Silty Sand (SM)

112 11.2 14
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DIRECT SHEAR

Sample Type:
Normal Stress (ksf) 1 2 4

Peak Shear Stress (ksf) 0.768 1.284 2.328
Peak Displacement (in) 0.003 0.003 0.005

Ultimate Shear Stress (ksf) 0.648 1.128 2.256
Ultimate Displacement (in) 0.25 0.25 0.25

Initial Dry Density (pcf) 119.3 119.3 119.3
Initial Moisture Content (%) 9.5 9.5 9.5
Final Moisture Content (%) 12.9 12.7 13.2

Strain Rate (in/min)

Job Number Location Depth
2783.00 B-2 0-5

Albus-Keefe & Associates, Inc. Plate B-

Description
Silty Sand (SM)
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Remolded 90% of 132.5 @ 9.5%, Saturated
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OWNER CERTIFICATION 

 

LOW IMPACT DEVELOPMENT PLAN 

 

 

 

 
 

This Low Impact Development Report has been prepared for The Olson Company, by ALAN R. 

SHORT, P.E.  It is intended to comply with the requirements of the County of Los Angeles National 

Pollution Discharge Elimination Permit (Order No. R4-2012-0175-A01) issued by the Los Angeles 

Regional Water Quality Control Board.  The undersigned is authorized to approve implementation 

of the provisions of this plan as appropriate and will strive to have the plan carried out by 

successors consistent with the City of Rosemead Low Impact Development Ordinance and the 

intent of the NPDES storm water program requirements. 

 

I certify under penalty of law that this document and all attachments were prepared under my 

jurisdiction or supervision in accordance with a system designed to assure that qualified personnel 

properly gather and evaluate the information submitted.  Based on my inquiry of the person or 

persons who manage the system or those persons directly responsible for gathering the 

information, to the best of my knowledge and belief, the information submitted is true, accurate, 

and complete.  I am aware that there are significant penalties for submitting false information, 

including the possibility of fine and imprisonment for knowing violations.   

 

 

 

 

             

Signature       Date 

 

             

Name        Title 

 

 

THE OLSON COMPANY 

3010 Old Ranch Parkway, Suite 100 

Seal Beach, CA 92740-2751 

(562) 596-4770 
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ROSEMEAD TENTATIVE TRACT NO. 82875 1 INTRODUCTION 

I. INTRODUCTION  

 

This LID Report covers the post-construction operations on Tentative Tract No. 82875, in the City 

of Rosemead, California (see Figure 1, Vicinity Map).  It has been developed as required under 

State Water Resources Control Board (SWRCB) Municipal NPDES Storm Water Permit for the 

County of Los Angeles and the Incorporated Cities of Los Angeles County, the County of Los 

Angeles Department of Public Works Low Impact Development Standards Manual dated February 

2014 (LID Standards Manual), and in accordance with good engineering practices.   

 

This LID Report shall identify, at a minimum, the routine resources specified in the City of 

Rosemead Low Impact Development Ordinance and the County of Los Angeles Department of 

Public Works Low Impact Development Standards Manual, which details implementation of Low 

Impact Development (LID) BMPs whenever they are applicable to a project; the assignment of 

long-term maintenance responsibilities; and show the Design Plan that will be implemented in 

order to mitigate post-construction stormwater runoff pollution.  
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Figure 1 Vicinity Map (3133-3141 Willard Avenue) 
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II. EXISTING SITE AND WATERSHED DESCRIPTION 

SITE DESCRIPTION 

The site is located at 3133, 3141 & 3149 Willard Avenue in the city of Rosemead, California. The  

site is bordered by single-family residences to the north and south, Willard Avenue to the east, 

and a utility easement to the west. The location of the site and its relationship to the surrounding 

areas are shown on Figure 1, Vicinity Map.  

  

The site is irregular in shape and comprises approximately 1.19 acres of land. The site is currently 

occupied by two one-story residential buildings. The residential building at the northeast corner 

of the site is unoccupied. Remnants of building foundations were also observed at certain portions 

of the site. Other site improvements include a detached garage and a storage shed.   

  

Under existing conditions, the site is approximately 9.2% impervious (see page 8).  Topography 

within the site varies with elevations of approximately 263 to 266 feet above mean sea level 

(MSL), based on google earth. Site drainage is via sheet flow directed to east toward Willard 

Avenue. Vegetation within the site consist of grass and medium size trees scattered throughout 

the site.     

 

SOIL CONDITIONS & INFILTRATION CHARACTERISTICS 

Soils encountered at the site consist of artificial fill materials overlying alluvial deposits.  The  

artificial fill materials typically consist of brown silty sand. The artificial fill was typically moist and 

loose to medium dense. Pores were observed within the central and western portions of the site.  

The maximum thickness of the fill encountered varied from approximately 5 to 6 feet below 

existing grades.  The project site is comprised of Soil Group No. 007 soils, according to the Los 

Angeles County Department of Public Works web-based Hydrology Map 

(http://dpw.lacounty.gov/wrd/hydrologygis/) 

 

The alluvial deposits were encountered below the artificial fill materials to the maximum depth 

of exploration, 51.5 feet below the ground surface. The alluvial deposits consisted predominantly 

of coarse-grained material and with occasional layers of fine-grained material at depth. The 

coarse-grained material was typically brown sand with varying amounts of silt.  

 

A review of the CDMG Seismic Hazard Zone Report 024 indicates that historical high groundwater 

levels for the general site area is as shallow as 10 feet below the existing ground surface. 

Groundwater was not encountered during this firm’s subsurface exploration to the maximum 

depth explored, approximately 51.5 feet below the existing ground surface.  Existing groundwater 

in the past 10 years has fluctuated from 60 to 95 feet below the existing ground surface. It is 

therefore concluded that groundwater can at least be as shallow as 60 feet below the existing 

ground surface. 

 

Percolation testing was performed on May 2, 2019, in general conformance with the constant-

head test procedures outlined in the referenced Well Permeameter Method (USBR 7300-89).  

Based on the subsurface exploration and percolation testing, infiltration of storm water is not 

considered to be feasible due to the estimated permeability being less than 0.3 in/hr, at 0.22 in/hr 
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and less than 0.09 in/hr in the tests performed.  Percolation characteristics of site soils are not 

anticipated to meet the minimum requirements of the Los Angeles County guidelines.  This is 

likely attributed to the presence of fine-grained material throughout the subsurface materials.  

Although the subsurface materials can be considered a silty sand, pockets of cohesive materials 

were observed.  The infiltration study is provided in Appendix 2. 

 

WATERSHED DESCRIPTION 

The proposed project resides within the Los Angeles River Watershed, which covers an area of 

approximately 834 square miles.  The watershed encompasses and is shaped by the path of the 

Los Angeles River, which flows from its headwaters in the mountains eastward to the northern 

corner of Griffith Park.  Here the channel turns southward through the Glendale Narrows before 

it flows across the coastal plain and into San Pedro Bay near Long Beach.  The Los Angeles River 

has evolved from an uncontrolled, meandering river providing a valuable source of water for early 

inhabitants to a major flood protection waterway.   

 

The proposed project discharges south into the City MS4 along Willard Avenue.  The storm drain 

then ties into the line at Garvey Avenue flowing east.  This line then discharges into the Rio Hondo 

Channel approximately 1.3 miles from the project site.  The Rio Hondo Channel then flows 

southwest until it reaches the Los Angeles River approximately 15 miles downstream. 

 

Los Angeles River Watershed Management Area is 303(d) listed for Ammonia, Coliform Bacteria, 

Copper, Lead, Nutrients, Oil, and Trash.  Of those pollutants, Trash, Nutrients/Ammonia, Lead, 

Copper, and Bacteria are addressed in TMDLs that have been established and approved by USEPA.  

The proposed project, therefore, must minimize these pollutants of concern should they be 

anticipated or expected from the project’s land use. 
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Los Angeles County Storm Drain System (https://pw.lacounty.gov/fcd/StormDrain/index.cfm) 
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III. PROJECT DESCRIPTION 

 

The proposed Tentative Tract 82875 project will develop 29 single-family attached residential 

units on the 1.20-acre property.  There will be 8 buildings with a T-shaped driveway providing six 

uncovered surface parking stalls and one handicap space.  Under proposed conditions, the project 

site will be approximately 74.7% impervious, an increase from 9.2% impervious in existing 

conditions. 

 

The proposed project will generally be drained via area drains as well as curb and gutter flows 

along the drive aisles of the property to drop inlet catch basins.  Storm water runoff flows will 

generally drain in a southeasterly direction towards Willard Avenue.  Prior to discharge offsite, 

the LID stormwater runoff flows will be treated by a Modular Wetlands System (MWS-L-8-16) 

proprietary biofiltration BMP that will be in the south side front setback area between Residential 

Unit #7 and Willard Avenue.  For peak flow detention, approximately 50 feet of 60-inch diameter 

HDPE pipe will be located at north side front setback area between Residential Unit #6 and Willard 

Avenue.  LID treated flows and peak flows will be discharged via storm drain tie-in to the existing 

48-inch RCP LACDPW storm drain along Willard Avenue. 

 

An HOA will be formed upon project completion.  All driveways within the project site are 

considered private, to be maintained by the HOA.  All storm water BMPs specified in this LID 

Report will also be maintained by the HOA.   There are no trash enclosures or community trash 

bins, as each individual homeowner will be responsible for their respective homes, with regularly 

scheduled trash pickup at each home. 
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IV.   SITE ASSESSMENT AND DESIGN CONSIDERATIONS 

 

When implementing storm water control measures for a project, the project is required to provide 

treatment to remove pollutants of concern for the project.  The BMP matrix labeled Table 7.3 on 

the following page lists the land use categories and their pollutants of concern for the Los Angeles 

River Watershed.  This report is responsible for determining, evaluating, and selecting the 

appropriate and applicable measures to treat the targeted pollutants to the MEP standard.  One 

or a combination of two or more suggested LID/treatment control BMPs can be selected as 

deemed applicable. 

 

The proposed project is considered a High-Density Single-Family Residential land use at 24.2 

Dwelling Units per acre. The anticipate pollutants for the project include suspended solids, total 

phosphorus, copper, lead, and zinc.  See table 7.3 below. Based on the TMDLs and 303(d) listed 

impairments for the Los Angeles River Watershed, the projects primary pollutants of concern are, 

therefore, (1) nutrients, (2) trash, and (3) oil and grease, and (4) metals.  LID Report treatment 

control BMPs must address these pollutants to the MEP. 
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BMP MATRIX TABLES FOR LID REPORT PROJECT CATEGORIES  

(Excerpted from County of Los Angeles Department of Public Works, Low Impact Development Standards Manual, February 2014) 
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SOURCE CONTROL BMPS 

 

Source control BMPs are required to be incorporated in all new development and redevelopment 

projects unless not applicable.  The table below indicates all BMPs to be incorporated in the 

project.  For those designated as not applicable (N/A), a brief explanation why is provided. 

 

The specific source control BMPs for the Tentative Tract No. 82875 Project include: 

 

 

INCORPORATED SOURCE 

CONTROL BMP: 
YES N/A DESCRIPTION 

Storm Drain Message and 

Signage (S-1)  
  

Inlets will be stenciled with the 

appropriate message. 

Outdoor Material Storage Area 

(S-2) 
  None proposed. 

Outdoor Trash Storage/Waste 

Handling Area (S-3) 
  None proposed.  

Outdoor Loading/Unloading 

Dock Area (S-4) 
  None proposed. 

Outdoor Vehicle/Equipment 

Repair/Maintenance Area (S-5) 
  None proposed. 

Outdoor Vehicle/Equipment/ 

Accessory Wash Area (S-6) 
  None proposed. 

Fuel & Maintenance Area (S-7)   None proposed. 

Landscape Irrigation Practices 

(S-8) 
  

Efficient irrigation systems and smart 

controllers are proposed. 

Building Materials (S-9)   None proposed. 

Animal Care and Handling 

Facilities (S-10) 
  None proposed. 

Outdoor Horticulture Areas  

(S-11) 
  None proposed. 

 

The following source control BMP fact sheets are provided in Appendix 4 of this report as a 

reference to the design plans and/or specifications for the Tentative Tract No. 82875 Project: 

 

• Storm Drain Message and Signage (S-1) 

• Landscape Irrigation Practices (S-8) 
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SITE DESIGN BMPS 

 

The following table describes the site design BMPs used in this project and the methods used to 

incorporate them.  Careful consideration of site design is a critical first step in storm water 

pollution prevention from new developments and redevelopments. 

 

 

SITE DESIGN PRINCIPLES 

DESIGN CONSIDERED: SPECIFIC BMP YES NO DESCRIPTION 

Site Planning   

Building roof runoff will be directed to 

landscaping prior to discharge onto 

pavement or into area drains. 

Protect and Restore Natural Areas   
There are no natural areas to 

conserve.  Site is already developed. 

Minimize Land Disturbance   

The project site is in an area that is 

considered built-out and is on an 

existing developed property. 

Minimize Impervious Area   

Approximately 10,000 square feet of 

common open space is provided, 

contributing to the majority of the 

25.3% pervious area (0.3 acres) for the 

project. 
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VI. STORMWATER QUALITY CONTROL MEASURES 

This section describes the storm water quality control measures or LID BMPs proposed to treat 

the project site’s storm water runoff.  Low Impact Development (LID) BMPs are required in 

addition to site design measures and source controls to reduce pollutants in stormwater 

discharges. LID BMPs are engineered facilities that are designed to retain or biofilter runoff on the 

project site. The Los Angeles County MS4 Stormwater Permit (Order No. R4-2012-0715) requires 

the evaluation and use of LID features using the following hierarchy of treatment: infiltration, 

harvest/reuse, and biofiltration. 

 

The design storm, from which the SWQDv is calculated, is defined as the greater of: 

 The 0.75-inch, 24-hour rain event; or 

 The 85th percentile, 24-hour rain event as determined from the Los Angeles County 85th 

percentile precipitation isohyetal map.1 

 

Per the Los Angeles County 85th percentile precipitation isohyetal map, the 85th percentile, 24-

hour storm event is 0.9-inch (see Figure 2). BMPs selected for the site shall rely on infiltration, 

bioretention, rainfall storage and reuse, and/or biofiltration, as feasible. In addition, any 

biofiltration features will be designed to biofiltrate 1.5 times the portion of the SWQDv that is not 

retained onsite (1.35-inch storm). 

 

INFILTRATION BMP FEASIBILITY 

As described in Section II, the soil percolation tests conducted on the site found infiltration rates 

of 0.22 in/hr and 0.09 in/hr. Since the measured rates fall below the LID Standards Manual’s 

minimum requirement for feasibility of 0.3 inches per hour, infiltration on the project site is 

therefore considered infeasible.  Infiltration test results are included in Appendix 2. 

 

STORMWATER CAPTURE & REUSE FEASIBILITY 

In accordance with the County of Los Angeles Low Impact Development Standards Manual (LID 

Standards Manual), storage and reuse shall be considered should infiltration be determined 

infeasible. Since the primary use of captured runoff is for subsurface drip irrigation purposes, the 

proposed onsite irrigation demand was calculated for wet season months (October through April) 

to evaluate reuse feasibility. Demand requirements were calculated based on the proposed 

landscaping area, 1.19 acres (74.7% site imperviousness), and compared with the minimum LID 

design capture runoff volume of 2,700 ft3 for the project site.    

 

At a minimum, storage and reuse BMPs must be designed and maintained to ensure adequate 

capacity is available to capture the stormwater quality design volume (SWQDv) within 3 days (72 

hours) of a likely storm event. The evaluation performed herein is derived from City of Los Angeles 

feasibility screening guidelines for capture and use, which initially screens to see if the 7-month 

wet season irrigation demand (ETWU7-month) is more than the LID design volume or SWQDv. Once 

this threshold is met, a final determination is made by assessing the estimated daily average water 

usage during the wet season, to ensure that there is enough irrigation demand from the project 

 
1 County of Los Angeles Department of Public Works. (2004, February). Analysis of 85th Percentile 24-hour Rainfall 

Depth Analysis within the County of Los Angeles (February 2004).  Retrieved September 30, 2019, from 

http://ladpw.org/wrd/hydrologygis/ 
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site during the rainy season to effectively utilize and draw down the SWQDv during a 72-hour 

period.2 

 

Based on the initial screening method, storage and reuse of stormwater runoff is considered 

potentially feasible since the SWQDv ≤ ETWU7-month. See calculations below. 

 

Given for Proposed Project: 

Impervious Area  0.89 acres 

 Pervious Area   0.30 acres 

Total Tributary Area  1.19 acres 

Total Site Irrigated Area  13,068 ft2 

ETo Wet Season (Oct-April) 21.7 (Los Angeles area)3 = ET7 

Planting Factor (PF)  0.5 = Medium Planting Type, moderate water use. 

 

Step 1:  Calculate the Design Volume in Gallons (for 72-hour holding time) 

 SWQDv = 2,700 ft3 x 7.48 gal/ft3 = 20,196 gallons 

 

Step 2:  Determine Planter Factor 

 Planter Factor (PF) = Planting Factor x Irrigated Area 

 = 0.5 x 13,068 ft2 

 = 6,534 ft2 

 

Step 3:  Determine the 7-Month (Oct 1 – April 30) Estimated Total Water Use (ETWU) 

 Wet Season Estimated Total Water Use (ETWU7-month) = ET7 x 0.62 x PF 

 = 21.7 x 0.62 x 6,534 ft2 

 = 87,908 gallons 

 

Step 4:  Determine if Captured Volume is Equal or Less Than Irrigation Demand (ETWU) 

Is SWQDv ≤ ETWU7-month? 

Yes – Demand (ETWU7-month) is greater than SWQDv. Storage and reuse is potentially 

feasible. 

 

STORAGE & REUSE FEASIBILITY SCREENING SUMMARY 

Project 

Acreage 

Irrigated 

Area 
SWQDv 

Plant Factor 

(PF) 

7-Month 

ETWU 

Meets Initial 

Screening Criteria? 

1.19 13,068 ft2 20,196 gal. 6,534 ft2 87,908 gal. Yes 

 
2 City of Los Angeles Department of Public Works, Watershed Protection Division. (2011, June). Development Best 

Management Practices Handbook Low Impact Development Manual Part B Planning Activities. 4th Edition. 
3 Reference Evapotranspiration (ETo) Table from City of Los Angeles Irrigation Guidelines (Local Implementation of AB 

1881). 
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Despite the feasibility screening resulted in stormwater storage and reuse being potentially 

feasible, it is necessary to determine that the Stormwater Quality Design Volume can be 

adequately drawn down within 72 hours in order for it to be implemented on the project. This is 

determined by estimating the daily average water demand during the wet season. Since the 

ETWU7-month is approximately 87,908 gallons, the average daily water demand is roughly 410 

gallons per day (214 days). Over a 72 hour period, it appears that the daily average water usage 

during the wet season is insufficient to utilize and draw down the onsite SWQDv, since the total 

water demand is 820 gallons, assuming that the first 24 hours after a rain event there is no water 

demand. Only 4% of the onsite SWQDv (820 gallons of 20,196 gallons) would be used for irrigation 

of the landscaped area within the project site over a 72-hour period, with approximately 19,376 

gallons remaining in storage and unutilized. A significant amount of runoff treatment would be 

bypassed should a subsequent storm event follow shortly after the first. Therefore, stormwater 

runoff storage and reuse is considered not feasible. 

 

BIOFILTRATION 

Due to the infeasibility of the project site for retention, the project site will be treated by 

biofiltration, with a Modular Wetlands System (MWS-L-8-16) proprietary BMP.  The entire 1.19-

acre property will be treated by the MWS unit and, therefore, the project site has one Drainage 

Area. 

 

The table below provides the retention and biofiltration (1.5x) volumes and flow-rates for the 

project site under proposed conditions. BMPs selected for the project must be sized to provide 

the equivalent or greater treatment capacities than the listed volumes/flow-rates below. 

Calculations were performed utilizing the hydrologic calculator “HydroCalc” developed by the Los 

Angeles County Department of Public Works. HydroCalc completes the full Modified Rational 

Method (MODRAT) calculation process and produces the peak stormwater runoff flow rates and 

volumes for single subareas. Detailed calculations for the proposed treatment control BMPs, 

based on the HydroCalc tool, are provided in Appendix 1 of this report. 

 

STORMWATER QUALITY DESIGN CALCULATIONS 

Since stormwater retention is infeasible at the project site due to measured infiltration rates being 

less than 0.3 inches/hour, the project will rely on biofiltration to treat the LID volume.  As such, 

the LID volume/rate to biofilter will be expressed as 1.5 times what would otherwise be retained. 

The Hydrocalc calculations for the proposed Tract No. 82875 project site is summarized below. 

 

SUMMARY OF STORMWATER QUALITY DESIGN CALCULATIONS 

Drainage 

Area Acres 

Imp. 

Ratio 

Soil 

No. 

Slope 

Length 

(ft) Slope 

Tc 

(min) 

Storm 

Depth 

1.5x (in.) 

1.5x LID 

SWQDv 

(ft3) 

1.5x LID 

flow rate 

(cfs) 

1 1.19 0.75 007 335 0.0107 17 1.35 4,048 0.378 
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Figure 2  Project Site Predominant Soil Type Number = 007 | 85th Percentile, 24-hr Rainfall = 0.9 inch  
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DESIGN STANDARDS FOR STORMWATER QUALITY CONTROL MEASURES/LID BMPS 

The Modular Wetlands System (MWS) proprietary biofiltration BMP is a flow-based treatment 

system.  As such, the project is required to treat a minimum of the 0.378 cfs.  The various MWS 

sizes are provided in the table below, along with their respective treatment flow rates. 

 

 

 

STORMWATER QUALITY CONTROL MEASURES/LID BMP SIZING 

LID BMPs are sized based on the tributary area draining to them.  Based on the project site’s 

grading and drainage design, the property is comprised of one drainage area that covers the entire 

1.19-acre site.  Therefore, the drainage area’s LID flow rate is equivalent to the project’s design 

flow rate of 0.378 cfs.  For this reason, an MWS-L-8-16 unit with a treatment flow rate capacity of 

0.462 cfs is prescribed.  See Section III LID Schematic Exhibit and MWS-L-8-16 standard detail 

below for further details. 
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VII. HYDROLOGIC CONDITIONS OF CONCERN 

 

There are no hydrologic conditions of concern for the project site.    The project does not drain 

into a natural drainage system.  It drains to to the Rio Hondo Channel at Whittier Narrows Dam 

and ultimately to the Los Angeles River.  All downstream channels are considered engineered 

channels with concrete side slopes.  Therefore, the project will not have any hydromodification 

impacts to any downstream channels and is exempt from hydromodification requirements. 
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VIII. STORMWATER QUALITY CONTROL MEASURE MAINTENANCE 

RESPONSIBLE PARTY 

It has been determined that The Olson Company (owner) shall assume all BMP inspection and 

maintenance responsibilities for the Tract No. 82875 Project until an HOA is established.  An HOA 

will be established for the property and the Owner will transition to an HOA Corporation.  The 

Owner will be responsible for maintenance of all storm drain inlets, collectors, v-ditches or any 

other related flood control or storm water control device.  Furthermore, all interior streets and/or 

roadways, landscape, recreation areas, facilities and/or open space within the project limits will 

be maintained by the Owner.   

 

Long-term funding for BMP maintenance will be provided by the Owner or HOA.  Maintenance 

will be funded through HOA fees. 

 

RESPONSIBLE PARTY CONTACT INFORMATION 

 

Name:  The Olson Company 

   

Contact:   Tom Moore, Senior Director of Operations 

 

Address:  3010 Old Ranch Parkway, Suite 100 

Seal Beach, CA 92740-2751 

 

Phone:   (562) 596-4770 

 

Email:   
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MAINTENANCE PLAN 

 

Proper O&M is an important element of a stormwater mitigation plan to ensure BMPs remove 

pollution effectively.  Routine maintenance or service also contributes to the efficiency and 

continuous operation of a system.  The post development BMP maintenance responsibility and 

frequency matrix provided in this section detail the specific party to perform the inspection and 

maintenance of each BMP for the Tentative Tract No. 82875 Project and details the maintenance 

and inspection activities to be performed, and the frequency with which each shall be performed.   

 

Structural BMP Maintenance Responsibility / Frequency Matrix 

BMP 

 

Responsibility 

 

Maintenance Frequency 

Catch Basin 

Cleaning 
Owner / HOA 

 

Minimum Frequency:  Catch basin/storm drain inlets 

within the project site will be cleaned out at least once 

per year, prior to the rainy season (October 1). 

 

Storm Drain 

Stenciling 
Owner / HOA 

 

Minimum Frequency:  Storm drain inlet stenciling and 

signage will be inspected for legibility at least once per 

year.  Any illegible stencils/signage will be replaced 

immediately. 

 

Modular 

Wetlands 

System  

(MWS-L-8-16) 

Owner / HOA 

Minimum Frequency:  1x per Year.   

 

The MWS unit shall be maintained in accordance with 

manufacturer’s specifications provided in Appendix 3. 

HPDE 

Underground 

Detention Pipe  

Owner/HOA 

Minimum Frequency: 1x per Year. 

 

The underground detention system for peak flow 

mitigation shall be inspected through the risers annually 

and after major storm events, and cleaned at a minimum 

of once per year, prior to the start of the rainy season 

(October 1st). Cleaning and maintenance will be 

performed per manufacturer specifications and will 

typically include removal of any trash and debris and 

excess sediment within the pipes. Sediment shall be 

removed when deposits approach within 6 inches of the 

invert heights of the connecting pipe or inlet structures. 
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IX. APPENDICES 

 

Appendix 1:  Hydrocalc Calculations 

Appendix 2:  Geotechnical / Infiltration Report  

Appendix 3:  Modular Wetlands System O&M Manual 

Appendix 4:  Source Control BMP Fact Sheets 

Appendix 5:  Public Education Materials 

Appendix 6: Master Covenant and Agreement (Placeholder for Final LID Report) 
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APPENDIX 1 

HYDROCALC CALCULATIONS 
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APPENDIX 2 

GEOTECHNICAL / INFILTRATION REPORT 

 



 

 

 

 

 

September 19, 2019 

J.N.: 2783.00 

Mr. Steve Armanino 

The Olson Company 

3010 Old Ranch Parkway, Suite 100 

Seal Beach, California 90740 

 

Subject: Infiltration Study for Storm Water Quality, Proposed Multi-Family Residential 

Development, 3133, 3141 & 3149 Willard Avenue, Rosemead, California. 

 

Dear Mr. Armanino, 

 

Albus-Keefe & Associates, Inc. has completed a geotechnical investigation of the site for evaluation 

of the percolation characteristics of the site soils.  The scope of this investigation consisted of the 

following: 

 

• Exploratory drilling, soil sampling and percolation test well installation 

• Field percolation testing 

• Laboratory testing of selected soil samples 

• Engineering analysis of the data 

• Preparation of this report  

 

SITE DESCRIPTION AND PROPOSED DEVELOPMENT 

Site Location and Description 

The site is located at 3133, 3141 & 3149 Willard Avenue in the city of Rosemead, California. The 

site is bordered by single-family residences to the north and south, Willard Avenue to the east, and a 

utility easement to the west. The location of the site and its relationship to the surrounding areas are 

shown on Figure 1, Site Location Map. 

 

The site is irregular in shape and comprises approximately 1.2 acres of land. The site is currently 

occupied by two one-story residential buildings. The residential building at the northeast corner of 

the site is unoccupied. Remnants of building foundations were also observed at certain portions of 

the site. Other site improvements include a detached garage and a storage shed.  

 

Topography within the site varies with elevations of approximately 263 to 266 feet above mean sea 

level (MSL), based on google earth. Site drainage is via sheet flow directed to east toward Willard 

Avenue. Vegetation within the site consist of grass and medium size trees scattered throughout the 

site.  



The Olson Company September 19, 2019 

J.N.: 2783.00 

Page 2 

 

ALBUS-KEEFE & ASSOCIATES, INC. 

     © 2018 Google 

N 

SITE LOCATION MAP 

The Olson Company 

Proposed Residential Development 

3133, 3141 & 3149 Willard Avenue 

Rosemead, California 

 

 

NOT TO SCALE 

 

FIGURE 1 

SITE 

Loca

tion 



The Olson Company September 19, 2019 

J.N.: 2783.00 

Page 3 

 

ALBUS-KEEFE & ASSOCIATES, INC. 

Proposed Development  

We understand the site will be developed for residential use consisting of 29 units of three- story 

townhomes. It is anticipated that all proposed structures will be constructed on grade (i.e. no 

subterranean elements). Associated interior driveways, perimeter/retaining walls, underground 

utilities and a storm water infiltration system are also planned.   

 

No grading or structural plans were available in preparing of this report.  However, we anticipate 

that minor rough grading of the site will be required to achieve future surface configuration and we 

expect the proposed residential dwellings will be wood-framed structures with concrete slabs on 

grade yielding relatively light foundation loads.  

 

SUMMARY OF FIELD AND LABORATORY WORK 

Subsurface Investigation 

Subsurface exploration for this investigation was conducted at the site on April 30, 2019 and 

consisted of drilling three (3) exploratory borings.  The borings were drilled to maximum depths of 

approximately 51.5 feet below the existing ground surface utilizing a truck-mounted, hollow-stem-

auger drill rig. Representatives of Albus-Keefe & Associates, Inc. logged the exploratory 

excavations.  Visual and tactile identifications were made of the materials encountered, and their 

descriptions are presented on the Exploration Logs in Appendix A.  The approximate locations of the 

exploratory excavations completed by this firm are shown on the enclosed Geotechnical Map, Plate 

1. 

 

Bulk, relatively undisturbed and Standard Penetration Test (SPT) samples were obtained at selected 

depths within the exploratory boring for subsequent laboratory testing.  Relatively undisturbed 

samples were obtained using a 3-inch O.D., 2.5-inch I.D., California split-spoon soil sampler lined 

with brass rings.  SPT samples were obtained from the boring using a standard, unlined SPT soil 

sampler.  During each sampling interval, the sampler was driven 18 inches with successive drops of 

a 140-pound automatic hammer falling 30 inches.  The number of blows required to advance the 

sampler was recorded for each six inches of advancement.  The total blow count for the lower 12 

inches of advancement per soil sample is recorded on the exploration log.  Samples were placed in 

sealed containers or plastic bags and transported to our laboratory for analyses.  The borings were 

backfilled with auger cuttings upon completion of sampling.   

 

In addition, two percolation test boring, P-1 and P-2, were also excavated to an approximate depth of 

25 and 10 feet in the vicinity of exploratory boring B-1 for subsequent percolation testing. The 

percolation test well was later backfilled with auger cuttings upon completion of testing.    

 

Percolation Testing 

Percolation testing was performed on May 2, 2019, in general conformance with the constant-head 

test procedures outlined in the referenced Well Permeameter Method (USBR 7300-89).  A water 

hose attached to a water source on site was connected to an inline flowmeter to measure the water 

flow.  The flowmeter is capable of measuring flow rates up to 13 gallons per minute and as low as 

0.06 gallons per minute.  A valve was connected in line with the flowmeter to control the flow rate.   
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A filling hose was used to connect the flowmeter and the test well.  Water was then introduced by 

the filling hose near the bottom of the test well.  A water level meter with 1/100-foot divisions was 

used to measure the depths to water surface from the top of well casings.  

 

Flow to the well was terminated upon either completion of testing of all the pre-determined water 

levels or if the flow rate exceeded the maximum capacity of the flowmeter.  Measurements obtained 

during the percolation testing are provided on Appendix C, Plates C-1 and C-2. 

 

Laboratory Testing 

Selected soil samples of representative earth materials were tested to assist in the formulation of 

conclusions and recommendations presented in this report.  Tests consisted of in-situ moisture 

content and dry density, and grain-size analysis. Results of laboratory testing relevant to percolation 

characteristics are presented in the Appendix B.  

 

ANALYSIS OF DATA 

Subsurface Conditions 

Descriptions of the earth materials encountered during our investigation are summarized below and 

are presented in detail on the Exploration Logs presented in Appendix A. 

 

Soils encountered at the site consist of artificial fill materials overlying alluvial deposits.  The 

artificial fill materials typically consist of brown silty sand. The artificial fill was typically moist and 

loose to medium dense. Pores were observed within the central and western portions of the site.  The 

maximum thickness of the fill encountered varied from approximately 5 to 6 feet below existing 

grades.  Deeper fills associated with the previously existing improvements may also be present on 

site. 

 

The alluvial deposits were encountered below the artificial fill materials to the maximum depth of 

exploration, 51.5 feet below the ground surface. The alluvial deposits consisted predominantly of 

coarse-grained material and with occasional layers of fine-grained material at depth. The coarse-

grained material was typically brown sand with varying amounts of silt. These deposits are slightly 

moist to moist and loose to very dense. The fine-grained material consisted of brown clay and silt. 

These deposits are typically was typically moist and very stiff. The upper alluvium was also 

observed to contain pores within the central and western portions of the site.   

 

Groundwater 

A review of the CDMG Seismic Hazard Zone Report 024 indicates that historical high groundwater 

levels for the general site area is as shallow as 10 feet below the existing ground surface. 

Groundwater was not encountered during this firm’s subsurface exploration to the maximum depth 

explored, approximately 51.5 feet below the existing ground surface.  A review of the Los Angeles 

County monitoring well database indicates well number 2924E is approximately 0.4 miles to the 

southeast with data indicating historic groundwater has been in a downward trend since 1957. 

Existing groundwater in the past 10 years has fluctuated from 60 to 95 feet below the existing 
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ground surface. It is therefore concluded that groundwater can at least be as shallow as 60 feet below 

the existing ground surface.   

 

Percolation Data 

An analysis was performed to evaluate permeability using the flow rate obtained at the end of the 

constant-head stage of field percolation testing.  The analysis was performed in accordance with the 

procedures provided in the referenced USBR 7300-89.  The procedure essentially uses a closed-form 

solution to the percolation out of a small-diameter well. Using this method, we calculated a 

composite permeability value for the head condition maintained in each well.  Since the flow to the 

well was less than the lower limit of our equipment, the minimum flow rate of the equipment was 

used.  The result is summarized in Table 1 below and the supporting analysis is included in 

Appendix C, Plates C-3 and C-4. 

 

TABLE 1 

Summary of Back-Calculated Permeability Coefficient 

 

Location 

Total Depth 

of Well 

(ft) 

Depth to 

Water in 

Well 

(ft) 

Height of 

Water in 

Well 

(ft) 

Static Flow 

Rate 

(gal./min.) 

Estimated 

Permeability, 

ks 

(in/hr.) 

P-1 25.0 20.0 5.0 0.15 0.22 

P-2 10.0 5.0 5.0 < 0.06 < 0.09 

 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

Based on the subsurface exploration and percolation testing at 3133, 3141 & 3149 Willard Avenue, 

infiltration of storm water is not considered to be feasible due to the estimated permeability being 

less than 0.3 in/hr (less than 10-6 m/s).  Percolation characteristics of site soils are not anticipated to 

meet the minimum requirements of the Los Angeles County guidelines.  This is likely attributed to 

the presence of fine-grained material throughout the subsurface materials.  Although the subsurface 

materials can be considered a silty sand, pockets of cohesive materials were observed.   

 

LIMITATIONS 

This report is based on the geotechnical data as described herein.  The materials encountered in our 

boring excavations and utilized in our laboratory testing for this investigation are believed 

representative of the project area, and the conclusions and recommendations contained in this report 

are presented on that basis.  However, soil and bedrock materials can vary in characteristics between 

points of exploration, both laterally and vertically, and those variations could affect the conclusions 

and recommendations contained herein. As such, observations by a geotechnical consultant during 

the construction phase of the storm water infiltration systems are essential to confirming the basis of 

this report.   
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This report has been prepared consistent with that level of care being provided by other professionals 

providing similar services at the same locale and time period.  The contents of this report are 

professional opinions and as such, are not to be considered a guaranty or warranty. 

 

This report should be reviewed and updated after a period of one year or if the site ownership or 

project concept changes from that described herein. 

 

This report has been prepared for the exclusive use of The Olson Company to assist the project 

consultants in the design of the proposed development.  This report has not been prepared for use by 

parties or projects other than those named or described herein.  This report may not contain 

sufficient information for other parties or other purposes. 

 

This report is subject to review by the controlling governmental agency. 

 

We appreciate this opportunity to be of service to you.  If you should have any questions regarding 

the contents of this report, please do not hesitate to call.   

 

 

Sincerely,  

 

ALBUS-KEEFE & ASSOCIATES, INC.  

 

 

 

Mark Principe      Paul Hyun Jin Kim 

Staff Engineer      Associate Engineer 

       P.E. 77214 

 

 

Enclosures: Plate 1- Geotechnical Map 

Appendix A - Exploratory Logs  

Appendix B – Relevant Soil Laboratory Testing 

Appendix C - Percolation Testing and Analyses 
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

W
a
te

r

C
o
r
e

B
u

lk

5

10

15

20

EXPLANATION

Solid lines separate geologic units and/or material types.

Dashed lines indicate unknown depth of geologic unit change or 
material type change.

Solid black rectangle in Core column represents California 
Split Spoon sampler (2.5in ID, 3in OD).

Double triangle in core column represents SPT sampler.

Vertical Lines in core column represents Shelby sampler.

Solid black rectangle in Bulk column respresents large bag 
sample.

Other Laboratory Tests:

Max = Maximum Dry Density/Optimum Moisture Content

EI = Expansion Index

SO4 = Soluble Sulfate Content

DSR = Direct Shear, Remolded

DS = Direct Shear, Undisturbed

SA = Sieve Analysis (1" through #200 sieve)

Hydro = Particle Size Analysis (SA with Hydrometer)

200 = Percent Passing #200 Sieve

Consol = Consolidation

SE = Sand Equivalent

Rval = R-Value

ATT = Atterberg Limits

Albus-Keefe & Associates, Inc. Plate A-1



Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

MPHollow-Stem Auger

The Olson Company

B-1

271.5

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

5

10

15

20

ARTIFICIAL FILL  (Af)
Silty Sand (SM): Dark brown, moist, medium dense, fine to 
medium grained sand, organics, trace fine grained sand, pores, 
pocket of sand

@ 4 ft, loose, increased sand, no pores

ALLUVIUM (Qal)
Silty Sand (SM): Light reddish brown, moist, loose, fine to 
medium grained sand, pores, decreased clay

@ 10 ft, mottled reddish brown and gray, slightly moist,
medium dense, fine grained sand, trace fine gravel,  iron oxide, 
decreased fines

@ 20 ft, dense

27

30

34

25

14

11

9.2

8.9

10.1

11

16.5

114.7

106.6

125.2

115.3

110.7

Consol SA 
Hydro

Consol
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

MPHollow-Stem Auger

The Olson Company

B-1

271.5

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

30

35

40

45

@ 30 ft, light brown, very dense, fine to medium grained sand

@ 35 ft, dense, fine to coarse grained sand, clay nodules

Silty Sand (SM): Mottled light grayish brown and reddish 
brown, moist, dense, fine grained sand, mica present

Silt (ML): Mottled light grayish brown and reddish brown, 
moist, very stiff, mica present

23

34

31

28

17

SA Hydro
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

MPHollow-Stem Auger

The Olson Company

B-1

271.5

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

Silty Sand (SM): Mottled light brown and reddish brown, moist, 
dense, fine grained sand, mica present, 2" layer of silt

End of boring at depth of 51.5 ft. Backfilled with  soil cutting. 
No groundwater encountered.

29

Albus-Keefe & Associates, Inc. Plate A-4
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-2

272.5

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

5

10

15

20

ARTIFICIAL FILL  (Af)

Silty Sand (SM): Medium brown, moist, loose, fine to 
medium grained sand, some pores, organics, debris, trace
gravel, with clay

@ 4 ft, reddish brown, very moist, very loose, increased pores

ALLUVIUM (Qal)

Silty Sand (SM): Brown, medium dense, fine to coarse grained 
sand, trace gravel, organics, pocket of medium grained sand,
some pores

@ 10 ft, reddish brown, loose, some clay, decreased pores

@ 15 ft, light brown, medium dense, trace fine gravel, iron 
oxide

@ 20 ft, dense, decreased gravel

End of  boring at depth of 23 ft. No groundwater encountered. 
Backfilled with soil cutting.

9

19

10

22

5

22

9.6

8.5

9.2

10.3

114.1

114.9

110.3

120.9

SO4 DS 

 pH 
Resist Ch

Max, EI

Consol

Consol
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-3

273.3

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

5

10

15

20

ARTIFICIAL FILL  (Af)

Silty Sand (SM): Brown, moist, medium dense, fine to 
coarse grained sand, organics, trace coarse gravel

@ 4 ft, loose, increased sand, trace fine to medium gravel, mica
present

ALLUVIUM (Qal)
Silty Sand (SM): Light brown, very moist, medium dense, 
coarse grained sand

Sand with Silt (SP-SM): Light brown gray, moist, medium 
dense, fine to coarse grained sand, with fine to coarse gravel

Silty Sand (SM): Light brown, dense, fine to coarse grained sand, 
trace gravel

@ 16.5 ft, gravel layer

@ 20 ft, 2 inch layer of clayey silt, no gravel

22

28

17

20

13

23

4.2

5.2

6.6

4.4

111

89.2

113.4

115.2
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-3

273.3

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

30

35

40

45

Lean Clay (CL): Brown, moist, very stiff, fine to medium 
grained sand, trace coarse grained sand, iron oxide, mica present, 
some silt

Silty Sand (SM): Light brown, moist, dense, fine to 
medium grained sand, trace gravel, mica present, iron oxide

Silty Sand with Gravel (SM): Light brown, slightly moist, very 
dense, fine to coarse grained sand, fine to coarse gravel, mica 
present

Silty Sand (SM): Reddish brown, moist, medium dense, fine to 
coarse grained sand, mica present

Silt (ML): Grayish brown, moist, very stiff, trace fine grained 
sand, mica present, iron oxide specs, some clay

@ 45 ft, hard

13

29

50

9

10

200 ATT

200

200 ATT
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Project:

Address:

Job Number:

Drill Method:

Client:

Driving Weight:

Location:

Elevation:

Date:

Logged By:

Depth 

(feet)

Lith- 

ology

Blows 

Per 

Foot

Moisture 

Content 

(%)

Dry 

Density 

(pcf)

Other 

Lab Tests

Laboratory TestsSamples

Material Description

E X P L O R A T I O N   L O G

Rosemead (Willard & Garvey)

3122 Delta Pl, Rosemead, CA 91770

2783.00 4/30/2019

SDHollow-Stem Auger

The Olson Company

B-3

273.3

W
a
te

r

C
o
r
e

B
u

lk

140 lbs / 30 in

Silty Sand (SM): Reddish brown, moist, dense, mica present

Clay (CL): Brown, moist, hard, mica present, trace sand, few silt, 
iron oxide

End of boring at depth of 51.5. No groundwater encountered. 
backfilled with soil cutting.

24

32.7

Albus-Keefe & Associates, Inc. Plate A-8
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APPENDIX B 

 

RELEVANT SOIL LABORATORY TESTING 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



COARSE FINE COARSE MEDIUM FINE

Description

Silty Sand (SM)

Albus-Keefe & Associates, Inc. Plate B-1

2783.00

GRAIN SIZE DISTRIBUTION
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COARSE FINE COARSE MEDIUM FINE

Description

Silty Sand (SM)
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APPENDIX C 

 

PERCOLATION TESTING AND ANALYSES 

 

 

 

 

 

 

 

 

 

 



Client: Job. No.: 2783.00

Date Tested: Test by: MP

Location:

Top of Casing to Bottom of Well (ft): 25

Elev. of Ground Surface (ft): 271.5

Diam. of Test Hole (in): 8

Diam. of Casing (in): 3

Ht. to Top of Casing (ft): 0

Water Tempurature (C°): 21

Elapsed Time Depth to H2O Flow Rate Total H2O used

 (minutes) (ft) (gal./min.) (gal)

0 11:58 20 0.30 0.00

1 11:59 20 0.20 0.25

2 12:00 20 0.10 0.50

4 12:02 20 0.15 0.80

6 12:04 20 0.15 1.05

8 12:06 20 0.15 1.35

12 12:10 20 0.15 1.95

17 12:15 20 0.15 2.70

22 12:20 20 0.15 3.45

32 12:30 20 0.15 4.95

42 12:40 20 0.15 6.45

72 13:10 20 0.15 10.95

Constant Head

Time

Field Percolation Testing - Constant Head 

5/2/2019

P-1

The Olson Company
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Client: Job. No.: 2783.00

Date Tested: Test by: MP

Location:

Top of Casing to Bottom of Well (ft): 10

Elev. of Ground Surface (ft): 271.5

Diam. of Test Hole (in): 8

Diam. of Casing (in): 3

Ht. to Top of Casing (ft): 0

Water Tempurature (C°): 21

Elapsed Time Depth to H2O Flow Rate Total H2O used

 (minutes) (ft) (gal./min.) (gal)

0 13:25 5 0.20 0.00

1 13:26 5 0.10 0.15

2 13:27 5  < 0.06 0.30

Time

Field Percolation Testing - Constant Head 

The Olson Company

5/2/2019

P-2

Constant Head
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J.N.: 2783.00

Client:  Olson

Well No.:  P‐1

Condition 1

Condition 2

Condition 3

Units:

1

25 feet

20 feet

5 feet

4.0 Inches

Minimum Volume Required: 1473.4 Gal. 

0.15 Gal/min.

21 Celsius

0.9647 ft^3/min.

Ignore Tᵤ

1

3.07E‐04 ft/min.

0.22 in./hr.

ALBUS-KEEFE & ASSOCIATES, INC. Plate C-3

High water Table with Water Above the Well Bottom

High Water Table & Water Below Bottom of Well

Low Water Table

INFILTRATION WELL DESIGN
Constant Head

USBR 7300‐89 Method

The presence or absence of a water table or 

impervious soil layer within a distance of less than 

three times that of the water depth in the well 

(measured from the water surface) will enable the 

water table to be classified  as Condition I, 

Condition II, Condtion III.

Low Water Table‐When the distance from the 

water surface in the test well to the ground water 

table, or to an impervious soil layer which is 

considered for test puposes to be equivalent to a 

water table, is greater than three times the depth 

of water in the well, classify as Condition I.

High Water Table‐When the distance from the 

water surface in the test well to the ground water 

table or to an impervious layer is less than three 

times the depth of water in the well, a high water 

table condition exists. Use Condition II when the 

water table  or impervious layer is below the well 

bottom. Use Condition III when the water table or 

impervious layer is above the well bottom. 

(Viscosity of Water @ Temp. T) / (Viscosity of water @ 20° C) (V):

Unsaturated Distance Between the Water Surface in the Well and 

the Water table (Tᵤ):

Factor of Safety:

Coefficient of Permeability @ 20° C (k₂₀):

Design k₂₀:

Temperature (T):

Depth to Water (h₂):

Enter Condition (1, 2 or 3):

Ground Surface to Bottom of Well (h₁):

Height of Water in the Well (h₁‐h₂=h):

Radius of Well (r):

Discharge Rate of Water Into Well for Steady‐State Condition (q):



J.N.: 2783.00

Client:  Olson

Well No.:  P‐2

Condition 1

Condition 2

Condition 3

Units:

1

10 feet

5 feet

5 feet

4.0 Inches

Minimum Volume Required: 1473.4 Gal. 

< 0.06 Gal/min.

21 Celsius

0.9647 ft^3/min.

Ignore Tᵤ

1

1.23E‐04 ft/min.

< 0.09 in./hr.

ALBUS-KEEFE & ASSOCIATES, INC. Plate C-4

Discharge Rate of Water Into Well for Steady‐State Condition (q):

INFILTRATION WELL DESIGN
Constant Head

USBR 7300‐89 Method

Low Water Table

High Water Table & Water Below Bottom of Well

High water Table with Water Above the Well Bottom

Enter Condition (1, 2 or 3):

Ground Surface to Bottom of Well (h₁):

Depth to Water (h₂):

Height of Water in the Well (h₁‐h₂=h):

Radius of Well (r):

The presence or absence of a water table or 

impervious soil layer within a distance of less than 

three times that of the water depth in the well 

(measured from the water surface) will enable the 

water table to be classified  as Condition I, 

Condition II, Condtion III.

Low Water Table‐When the distance from the 

water surface in the test well to the ground water 

table, or to an impervious soil layer which is 

considered for test puposes to be equivalent to a 

water table, is greater than three times the depth 

of water in the well, classify as Condition I.

High Water Table‐When the distance from the 

water surface in the test well to the ground water 

table or to an impervious layer is less than three 

times the depth of water in the well, a high water 

table condition exists. Use Condition II when the 

water table  or impervious layer is below the well 

bottom. Use Condition III when the water table or 

impervious layer is above the well bottom. 

Temperature (T):

(Viscosity of Water @ Temp. T) / (Viscosity of water @ 20° C) (V):

Unsaturated Distance Between the Water Surface in the Well and 

the Water table (Tᵤ):

Factor of Safety:

Coefficient of Permeability @ 20° C (k₂₀):

Design k₂₀:
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Maintenance Guidelines for  

Modular Wetland System - Linear 
 
 

Maintenance Summary 
 

o Remove Trash from Screening Device – average maintenance interval is 6 to 12 months.  
  (5 minute average service time). 

o Remove Sediment from Separation Chamber – average maintenance interval is 12 to 24 months. 
 (10 minute average service time).  

o Replace Cartridge Filter Media – average maintenance interval 12 to 24 months. 
  (10-15 minute per cartridge average service time). 

o Replace Drain Down Filter Media – average maintenance interval is 12 to 24 months. 
 (5 minute average service time).  

o Trim Vegetation – average maintenance interval is 6 to 12 months. 
  (Service time varies).  

 
System Diagram 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

Access to screening device, separation 
chamber and cartridge filter 

Access to drain 
down filter 

Pre-Treatment  
Chamber 

Biofiltration Chamber 

Discharge  
Chamber 

Outflow 
Pipe 

Inflow Pipe 
(optional) 
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Maintenance Procedures  
 

Screening Device 
 

1. Remove grate or manhole cover to gain access to the screening device in the Pre-
Treatment Chamber. Vault type units do not have screening device. Maintenance 
can be performed without entry.   

2. Remove all pollutants collected by the screening device.  Removal can be done 
manually or with the use of a vacuum truck.  The hose of the vacuum truck will not 
damage the screening device.  

3. Screening device can easily be removed from the Pre-Treatment Chamber to gain 
access to separation chamber and media filters below. Replace grate or manhole 
cover when completed. 

 
Separation Chamber 
 

1. Perform maintenance procedures of screening device listed above before 
maintaining the separation chamber.  

2. With a pressure washer spray down pollutants accumulated on walls and cartridge 
filters.  

3. Vacuum out Separation Chamber and remove all accumulated pollutants. Replace 
screening device, grate or manhole cover when completed. 
 

Cartridge Filters 
 

1. Perform maintenance procedures on screening device and separation chamber 
before maintaining cartridge filters.  

2. Enter separation chamber. 
3. Unscrew the two bolts holding the lid on each cartridge filter and remove lid. 
4. Remove each of 4 to 8 media cages holding the media in place.   
5. Spray down the cartridge filter to remove any accumulated pollutants. 
6. Vacuum out old media and accumulated pollutants.  
7. Reinstall media cages and fill with new media from manufacturer or outside 

supplier. Manufacturer will provide specification of media and sources to purchase.  
8. Replace the lid and tighten down bolts. Replace screening device, grate or 

manhole cover when completed.  
 
Drain Down Filter 
 

1. Remove hatch or manhole cover over discharge chamber and enter chamber.  
2. Unlock and lift drain down filter housing and remove old media block. Replace with 

new media block. Lower drain down filter housing and lock into place.  
3. Exit chamber and replace hatch or manhole cover.  

 



www.modularwetlands.com 
 

 
 

 
 

Maintenance Notes 
 

 
1. Following maintenance and/or inspection, it is recommended the maintenance 

operator prepare a maintenance/inspection record.  The record should include any 
maintenance activities performed, amount and description of debris collected, and 
condition of the system and its various filter mechanisms.  
 

2. The owner should keep maintenance/inspection record(s) for a minimum of five 
years from the date of maintenance.  These records should be made available to 
the governing municipality for inspection upon request at any time. 
 

3. Transport all debris, trash, organics and sediments to approved facility for disposal 
in accordance with local and state requirements. 
 

4. Entry into chambers may require confined space training based on state and local 
regulations.  
 

5. No fertilizer shall be used in the Biofiltration Chamber.  
 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 
architect. Amount of irrigation required is dependent on plant species. Some plants 
may require irrigation.  
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Maintenance Procedure Illustration 
 
 
 

 
Screening Device  
 
The screening device is located directly 
under the manhole or grate over the  
Pre-Treatment Chamber. It’s mounted  
directly underneath for easy access 
and cleaning. Device can be cleaned by 
hand or with a vacuum truck.  
 
 
 
 
 
 
 
Separation Chamber 
 
The separation chamber is located 
directly beneath the screening device.  
It can be quickly cleaned using a  
vacuum truck or by hand. A pressure 
washer is useful to assist in the  
cleaning process. 
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Cartridge Filters 
 
The cartridge filters are located in the  
Pre-Treatment chamber connected to  
the wall adjacent to the biofiltration  
chamber. The cartridges have  
removable tops to access the  
individual media filters. Once the 
cartridge is open media can be 
easily removed and replaced by hand  
or a vacuum truck.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Drain Down Filter 
 
The drain down filter is located in the  
Discharge Chamber. The drain filter 
unlocks from the wall mount and hinges 
up. Remove filter block and replace with  
new block.   
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Trim Vegetation 
 
Vegetation should be maintained in the 
same manner as surrounding vegetation 
and trimmed as needed. No fertilizer shall  
be used on the plants. Irrigation 
per the recommendation of the  
manufacturer and or landscape  
architect. Different types of vegetation 
requires different amounts of  
irrigation.  
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Inspection Form 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name  Date                   / / Time AM / PM

Weather Condition    Additional Notes

Yes

Depth:

Yes No

Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.):  

Other Inspection Items:

 Storm Event in Last 72-hours?           No          Yes           Type of Inspection             Routine               Follow Up                 Complaint                  Storm

Office personnel to complete section to 

the left.

2972 San Luis Rey Road, Oceanside, CA 92058     P (760) 433-7640     F (760) 433-3176

Inspection Report                              
Modular Wetlands System      

        

Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system?

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber?

Any signs of improper functioning in the discharge chamber?  Note issues in comments section.

Chamber:

Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly?

Structural Integrity:

Working Condition:
Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging the

unit?

Is there standing water in inappropriate areas after a dry period?

Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting 

pressure?

Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting 

pressure?

Does the MWS unit show signs of  structural deterioration (cracks in the wall, damage to frame)?

Project Name   

Project Address 

Inspection Checklist

CommentsNo

Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter?  If yes, 

specify which one in the comments section.  Note depth of accumulation in in pre-treatment chamber.

Is there a septic or foul odor coming from inside the system?

Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)?

Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below.

Sediment / Silt / Clay

Trash / Bags / Bottles

Green Waste / Leaves / Foliage

Waste: Plant Information

No Cleaning Needed

Recommended Maintenance

Additional Notes:

Damage to Plants

Plant Replacement

Plant Trimming

Schedule Maintenance as Planned

Needs Immediate Maintenance
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Maintenance Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name   Date                   / / Time AM / PM

Weather Condition    Additional Notes

Site 

Map #

Comments:

2972 San Luis Rey Road, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176

Inlet and Outlet 

Pipe Condition

Drain Down Pipe 

Condition

Discharge Chamber 

Condition

Drain Down Media 

Condition

Plant Condition

Media Filter 

Condition

Long:

MWS 

Sedimentation 

Basin

Total Debris 

Accumulation

Condition of Media  

25/50/75/100      

(will be changed    

@ 75%)

Operational Per 

Manufactures' 

Specifications           

(If not, why?)

Lat: MWS             

Catch Basins

GPS Coordinates     

of Insert

Manufacturer / 

Description / Sizing

Trash 

Accumulation

Foliage 

Accumulation

Sediment 

Accumulation

Type of Inspection             Routine               Follow Up                 Complaint                  Storm  Storm Event in Last 72-hours?            No           Yes           

Office personnel to complete section to 

the left.

Project Address 

Project Name   

Cleaning and Maintenance Report     
Modular Wetlands System
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County of Los Angeles D-1 February 2014

S-1: Storm Drain Message and Signage

Purpose

Waste material dumped into storm drain inlets can adversely impact surface and ground
waters. In fact, any material discharged into the storm drain system has the potential to
significantly impact downstream receiving waters. Storm drain messages have become
a popular method of alerting and reminding the public about the effects of and the
prohibitions against waste disposal into the storm drain system. The signs are typically
stenciled or affixed near the storm drain inlet or catch basin. The message simply
informs the public that dumping of wastes into storm drain inlets is prohibited and/or that
the drain ultimately discharges into receiving waters.

General Guidance

 The signs must be placed so they are easily visible to the public.

 Be aware that signs placed on sidewalk will be worn by foot traffic.

Design Specifications

 Signs with language and/or graphical icons that prohibit illegal dumping, must be
posted at designated public access points along channels and streams within the
project area. Consult with Los Angeles County Department of Public Works
(LACDPW) staff to determine specific signage requirements for channels and
streams.

 Storm drain message markers, placards, concrete stamps, or stenciled
language/icons (e.g., “No Dumping – Drains to the Ocean”) are required at all
storm drain inlets and catch basins within the project area to discourage illegal or
inadvertent dumping. Signs should be placed in clear sight facing anyone
approaching the storm drain inlet or catch basin from either side (see Figure D-1
and Figure D-2). LACDPW staff should be contacted to determine specific
requirements for types of signs and methods of application. A stencil can be
purchased for a nominal fee from LACDPW Building and Safety Office by calling
(626) 458-3171. All storm drain inlet and catch basin locations must be identified
on the project site map.

Maintenance Requirements

Legibility and visibility of markers and signs should be maintained (e.g., signs should be
repainted or replaced as necessary). If required by LACDPW, the owner/operator or
homeowner’s association shall enter into a maintenance agreement with the agency or
record a deed restriction upon the property title to maintain the legibility of placards and
signs.



S-1: Storm Drain Message and Signage

County of Los Angeles D-2 February 2014

Figure D-1. Storm Drain Message Location – Curb Type Inlet

Figure D-2. Storm Drain Message Location – Catch Basin/Area Type Inlet

CONCRETE
PERIMETER



County of Los Angeles D-19 February 2014

S-8: Landscape Irrigation Practices

Purpose

Irrigation runoff provides a pathway for pollutants (i.e., nutrients, bacteria, organics,
sediment) to enter the storm drain system. By effectively irrigating, less runoff is
produced resulting in less potential for pollutants to enter the storm drain system.

General Guidance

 Do not allow irrigation runoff from the landscaped area to drain directly to storm
drain system.

 Minimize use of fertilizer, pesticides, and herbicides on landscaped areas.

 Plan sites with sufficient landscaped area and dispersal capacity (e.g., ability to
receive irrigation water without generating runoff).

 Consult a landscape professional regarding appropriate plants, fertilizer,
mulching applications, and irrigation requirements (if any) to ensure healthy
vegetation growth.

Design Specifications

 Choose plants that minimize the need for fertilizer and pesticides.

 Group plants with similar water requirements and water accordingly.

 Use mulch to minimize evaporation and erosion.

 Include a vegetative boundary around project site to act as a filter.

 Design the irrigation system to only water areas that need it.

 Install an approved subsurface drip, pop-up, or other irrigation system.1 The
irrigation system should employ effective energy dissipation and uniform flow
spreading methods to prevent erosion and facilitate efficient dispersion.

 Install rain sensors to shut off the irrigation system during and after storm events.

 Include pressure sensors to shut off flow-through system in case of sudden
pressure drop. A sudden pressure drop may indicate a broken irrigation head or
water line.

 If the hydraulic conductivity in the soil is not sufficient for the necessary water
application rate, implement soil amendments to avoid potential geotechnical
hazards (i.e., liquefaction, landslide, collapsible soils, and expansive soils).

1
If alternative distribution systems (e.g., spray irrigation) are approved, the County will establish

guidelines to implement these new systems.



S-8: Landscape Irrigation Practices

County of Los Angeles D-20 February 2014

 For sites located on or within 50 feet of a steep slope (15% or greater), do not
irrigate landscape within three days of a storm event to avoid potential
geotechnical instability.2

 Implement Integrated Pest Management practices.

For additional guidelines and requirements, refer to the Los Angeles County
Department of Health Services.

Maintenance Requirements

Maintain irrigation areas to remove trash and debris and loose vegetation. Rehabilitate
areas of bare soil. If a rain or pressure sensor is installed, it should be checked
periodically to ensure proper function. Inspect and maintain irrigation equipment and
components to ensure proper functionality. Clean equipment as necessary to prevent
algae growth and vector breeding. Maintenance agreements between LACDPW and
the owner/operator may be required. Failure to properly maintain building and property
may subject the property owner to citation.

2
As determined by the City of Los Angeles, Building and Safety Division
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Storm drains are for rain… 
they’re not pooper scoopers.

L.A. County residents walk a dog without picking up 
the droppings more than 62,000 times per month.

Disease-causing dog waste washes from the 
ground and streets into storm drains and 
flows straight to the ocean — untreated. 

Remember to bring a bag and 
clean up after your dog.

PP ickick UpUp AfterAfter YourYour Pooch!Pooch!



Dog owners can help solve the stormwater pollution 

problem by taking these easy steps…

•   Clean up after your dog every single time.

•   Take advantage of the complimentary waste bags 

offered in dispensers at local parks.

•   Ensure you always have extra bags in your car so 

you are prepared when you travel with your dog.

•   Carry extra bags when walking your dog and make 

them available to other pet owners who are without.

•   Teach children how to properly clean up after a pet.  

Encourage them to throw the used bags in the 

nearest trash receptacle if they are away from home.

•   Put a friendly message on the bulletin board at 

the local dog park to remind pet owners to clean 

up after their dogs.

•   Tell friends and neighbors about the ill effects of 

animal waste on the environment.  Encourage 

them to clean up after their pets as well.

Tips for Dog Owners:



AA YardYard is ais a Terrible Terrible 
ThingThing toto Waste!Waste!

Storm drains are for rain…not yard waste.

Residential yard waste represents about 13 percent 
of the total waste generated in L.A. County.

Pesticides, fertilizer and yard waste such as leaves and 
mowed grass wash from the ground and streets into storm 

drains and flow straight to the ocean — untreated. 

Remember to use pesticides and fertilizer 
wisely and pick-up yard waste.



Tips For Yard Care:

L.A. County residents can help solve the stormwater 

pollution problem by taking these easy steps…

•  Do not over-fertilize and do not use fertilizer or pesticides 

near ditches, gutters or storm drains.

•  Do not use fertilizer or pesticides before a rain.

•  Follow the directions on the label carefully.

•  Use pesticides sparingly — more is not better.  

“Spot” apply, rather than “blanket” apply.

•  When watering your lawn, use the least amount of 

water possible so it doesn’t run into the street carrying 

pesticides and other chemicals with it.

•  Use non-toxic products for your garden and lawn 

whenever possible.

•  If you must store pesticides or fertilizer, make sure 

they are in a sealed, water-proof container in a 

covered area to prevent runoff.

•  Do not blow, sweep, hose or rake leaves or other 

yard trimmings into the street, gutter or storm drain.

A message from the County of Los Angeles Department of Public Works.

Printed on recycled paper.



DoDon’t Paint the’t Paint the Town Red!Town Red!

Storm drains are for rain…
they’re not for paint disposal.

More than 197,000 times each month, L.A. County residents 
wash their dirty paint brushes under an outdoor faucet.

This dirty rinse water flows into the street, down the
storm drain and straight to the ocean — untreated.

Remember to clean water-based paint brushes in the
sink, rinse oil-based paint brushes with paint thinner, and 

take old paint and paint-related products to a Household 
Hazardous Waste/E-Waste collection event.



Tips for Paint Clean-Up:

L.A. County residents can help solve the stormwater 

pollution problem by taking these easy steps when 

working with paint and paint-related products…

•   Never dispose of paint or paint-related products in the 

gutters or storm drains.  This is called illegal dumping.  

Take them to a Household Hazardous Waste/E-Waste 

collection event.  Call 1 (888) CLEAN LA or visit 

www.888CleanLA.com to locate an event near you.

•   Buy only what you need.  Reuse leftover paint for 

touch-ups or donate it to a local graffiti abatement 

program.  Recycle or use excess paint.

•   Clean water-based paint brushes in the sink.

•   Oil-based paints should be cleaned with paint thinner.  

Filter and reuse paint thinner.  Set the used thinner 

aside in a closed jar to settle-out paint particles.

•   Store paints and paint-related products in rigid, 

durable and watertight containers with 

tight-fitting covers.

A message from the County of Los Angeles Department of Public Works.

Printed on recycled paper.





Are You a Litter Bug 
Are You a Litter Bug 

and and DoDon’t Know It?t Know It?

Take our quiz!

Have you ever...

• Dropped a cigarette butt or trash on the ground?

• Failed to pick up after your dog while out on a walk?

• Overwatered your lawn after applying 

fertilizers/pesticides?

• Disposed of used motor oil in the street, 

gutter or garbage?

If you answered yes to any of these actions, then 

YOU ARE A LITTER BUG!

Each of these behaviors contribute to stormwater 

pollution, which contaminates our ocean and 

waterways, kills marine life and causes beach closures.

You can become part of the solution! 

To find out how, flip this card over.

For more information, call or visit:



Follow these simple steps to 
prevent stormwater pollution

•   Put your garbage where it belongs — in the trash can.

•   Pick up after your dog when out on a walk.

•   Reduce pesticide and fertilizer use; don’t overwater 

after application or apply if rain is forecast.

•   Dispose of used motor oil at an oil recycling center 

or at a free Household Hazardous Waste/E-Waste 

collection event.

A message from the County of Los Angeles Department of Public Works.

Printed on recycled paper.

Follow these simple steps to 
Follow these simple steps to 

prevent storm
water pollution:

prevent storm
water pollution:
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